WL L

‘,'. \
;2

ﬂ.ﬂﬂmﬁin}
RV Te

OFFERED IN ENGLISH LANGUAGE

COURSES OFFERED IN ENGLISH AT THE UNIVERSITY OF GOTTINGEN

ACADEMIC YEAR 2020/2021

DIRECTORY OF MODULES

GEORG-AUGUST-UNIVERSITAT

GOTTINGEN

§1737\;J


hobbiesiefken
Notiz
Accepted festgelegt von hobbiesiefken


A very warm welcome!

The University of Géttingen features an outstanding study environment for both exchange
and full-degree students. All courses of study benefit from an excellent research-oriented
environment formed by a broad network including five Max Planck Institutes, the German
Primate Centre, the German Aerospace Centre and the Academy of Science and
Humanities: the Gottingen Campus. An increasing number of lectures and courses are
taught in the English language attracting more and more international students. This
catalogue provides an impression of what is available.

This catalogue of courses taught in English varies from faculty to faculty and the courses
available to you depend on whether you are an exchange student coming to Géttingen for
a semester or an academic year, or whether you are a full degree student coming to
Gottingen to complete an entire degree programme. You may take most courses in the
programme you are enrolled in, however in a few cases restrictions may apply. Selecting
courses from other subjects or other departments might require negotiations. If you have
any questions, please contact the study advisor in charge of your subject.

Prior to their arrival in Goéttingen exchange students have to set up a learning agreement.
In some cases restrictions will apply, e.g. signing up for certain laboratory courses may
not be possible. Generally exchange students are required to take at least half of the
lectures and courses within their chosen subject.

Full degree students must first apply for a study place. Links to websites with application
guidelines and deadlines are provided by some subjects/faculties. If not stated otherwise
please visit:

http://www.uni-goettingen.de/en/3811.html

In any case, you are very welcome to browse through this catalogue to find/check out
courses that suit your interests! For the complete course catalogue of the University of
Gottingen see:

https://univz.uni-goettingen.de/qisserver/

We look forward to welcoming you in Géttingen!
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e Sustainable International Agriculture: http://www.uni-goettingen.de/en/96913.html
e Crop Protection: http://www.uni-goettingen.de/de/135654.html

Since the Faculty offers almost no Bachelor courses in English language, the exchange students are
invited to take part in the master courses independent of their level at the home university.
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[I. Faculty of Biology and Psychology

1. Biology

a. Bachelor programmes
The courses/modules available varies depending whether you are degree or exchange student.

All B.Sc. programmes are taught in German.

aa. Degree students

German knowledge of level DSH2 is required.

Information and contact details about the different study programmes can be found here:
http://www.uni-goettingen.de/de/bachelor--2-fach-bachelor-biologie/122050.html

bb. Exchange students

German knowledge of level B2 is recommended.

Information and contact details about application procedure and courses available for exchange
bachelor students can be found here:

http://biologie.uni-goettingen.de/incoming_en
For courses in German language German knowledge of CEFR level B2 is recommended.

Course admission restrictions may occur depending on your previous knowledge in biology and
other natural sciences.

SK.Bio-NF.7001: Neurobiology (3 C, 2 SWS)....ociiie ittt a e e 926
SK.Bi0.7001: Neurobiology (6 C, 4 SWS).....ccccciiiieiieiieee et e e e e e e e e e e e e e e e e e e 928
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SK.Bi0.7003: Isolation and characterization of fungal contaminations from food or other sources
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SK.Bi0.7007: Methods in molecular virology (3 C, 2 SWS).....ccoiiiiiiiiiiiiiiiieieeee e 934

SK.Bi0.7008: Molecular biology of HIV replication and pathogenesis (2 C, 1 SWS)................ 935

b. Master programmes

The courses/modules available varies depending whether you are degree or exchange student.
All M.Sc. programmes are taught in English.

aa. Degree students

Proof of proficiency in English (level C1 according to Common European Framework of
Reference for Languages, CEFR) and German (CEFR level B1) is mandatory at the time point
of application.

i. M.Sc. Microbiology and Biochemistry

Information and contact details about application procedure and study programme details
can be found here:

http://www.uni-goettingen.de/en/35341.htm|

ii. M.Sc. Development, Neural and Behavioral Biology

Information and contact details about application procedure and study programme details
can be found here:

http://www.uni-goettingen.de/en/38560.htm|

iii. M.Sc. Biodiversity, Ecology and Evolution

Information and contact details about application procedure and study programme details
can be found here:

http://www.uni-goettingen.de/en/123968.html

bb. Exchange students

You can participate in the courses listed below from the different master programmes, however
it requires

e previous knowledge in the field of study and
« alanguage proof (CEFR level C1) at the time point of application.

Information and contact details about application procedure and courses available for exchange
master students can be found here:

http://biologie.uni-goettingen.de/incoming_en
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2. Psychology

No courses available, as all study programmes in Psychology are taught in German.

[ll. Faculty of Chemistry

In our Master’s programme we offer a various range of lectures in English. Please, feel free to contact
us at the Dean’s office (dekanat@chemie.uni-goettingen.de). We are pleased to inform you about the
lectures held in English in the semester you wish to come to Gottingen.

It is always possible to participate in the practical courses in our research groups (Modules M.Che.11186,
M.Che.1117, M.Che.1221, M.Che.1222, M.Che.1321, M.Che.1322). All group leaders welcome English
speaking guest students, though formally the modules are offered in German.

M.Che.1315; Chemical Dynamics at Surfaces (6 C, 4 SWS).......cooiiiiiiiiiiiiiiiiiee et 291

IV. Faculty of Forest Sciences and Forest Ecology

The Faculty of Forest Sciences and Forest Ecology offers two full degree programs in English language.

« Molecular Ecosystem Sciences: http://www.uni-goettingen.de/en/221690.html
* Forest Sciences and Forest Ecology — Tropical and International Forestry: http://www.uni-
goettingen.de/en/introduction/74615.html

Since the Faculty offers no Bachelor courses directly related to the field of forest sciences and forest
ecology exchange students are invited to take part in the Master courses independent of their level at the
home university.

1. Bachelor: Molecular Ecosystem Sciences

Students who are planning to participate in practical, laboratory or computer courses (see course
description) have to contact the named coordinator first.
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M.Forst.1602: Dryland Forestry and Methods in Silviculture (6 C, 4 SWS).......ccooeeeeieiieiinnniiiiieee, 406
M.Forst.1606: Forestry in Germany (6 C, 4 SWS).......oiii et e e 407

M.Forst.1607: Biodiversity, NTFP's and Wildlife Management (6 C, 4 SWS)........cccooiiieiiieeeinininnns 409
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M.Forst.1609: Remote Sensing Image Processing with Open Source Software (6 C, 4 SWS).......... 411
M.Forst.1610: Tropical dendrology and wood science (6 C, 4 SWS).......cocccuiiiiiiiiiieeeieeiiieieeeeea 413
M.Forst.1611: Exercises in Forest INVentory (6 C, 4 SWS).....ccouiii it 415
M.Forst.1615: Forest growth and tree-based land use in the tropics (6 C, 4 SWS)........cccevveeennnnnn. 416
M.Forst.1628: Tropical dendrology (3 C, 2 SWS)...ccuu ittt 417

V. Faculty of Geoscience and Geography

B.OSM.225: DNA Technologies for Ecosystem Monitoring (6 C, 5 SWS).......ccccoeeeeeeeeeeieeeeeieeene, 238
M.Ge0.101: GeodynamiCS | (6 C, B SWWS)......uuiiiiiiaiiiiiiiieie ettt e e e e e et e e e e e e e e e e e e 418
M.Ge0.102: GeodynamiCs Il (6 C, 5 SWS)... oottt e e e e e e e e 419
M.Ge0.103: Global change (6 C, 6 SWS).....ccoiiiiiiiiiiiiiii et e e e e e e e e e saebb e 420
M.Ge0.104: Regional Geology (6 C, B SWS).. ...ttt e e e e 422
M.Ge0.105: Scientific WOrk (6 C, 3 SWS). ..ottt e e e e 423
M.Geo.121: Microanalytical Methods and Applications (6 C, 5 SWS).......ccooiiiiiiiiiiiiiiie e, 424
M.Ge0.122: Geochemistry Project (6 C, 3 SWS).....uuuiiiiiiiiiiiaiiiiiiiiie ettt e e e e e 426
M.Geo0.123: Geochronological and isotopic tracer (6 C, 8 SWS).......ccoiiiiiiiiiiiiiiiiiieie e 427
M.Ge0.125: Stable Isotopes - Advanced Course (6 C, 6 SWS).......uuiiiiiiiiiaiiiiiiieiieeee e 428
M.Ge0.138: Structural modelling (6 C, 6 SWS).....ccoiiiiiiiiiiiiieie e a e e 429
M.Ge0.255: Applied Geology Project (6 C, 1 SWS).....uu ittt 430

VI. Faculty of Mathematics and Computer Science

1. Department of Mathematics

Whether visiting for only a semester, planning a longer stay, or completing one of our degree
programmes, the Department of Mathematics offers an excellent international study environment for
students from abroad. In what follows we provide a very rough sketch of the structure of our degree
programmes. For further details we refer to the respectice websites:

« Master's Degree programme: www.math.uni-goettingen.de/master
¢ Bachelor's Degree programme: www.math.uni-goettingen.de/bachelor

In the graduate degree programme all mathematics courses (course number M.Mat.****) are taught in
English.

In the undergraduate degree programme the structure is as follows.

Course number B.Mat.3***

« recommended for: undergraduate students in semester 5 or higher

 teaching language: English

< Here you will find advanced courses intended to prepare students for independent research into
topics of current mathematical interest.
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Course number B.Mat.2***

« recommended for: undergraduate students in semester 4 or higher

 teaching language: German

« Here you will find courses such as complex analysis, functional analysis, modern geometry,
number theory, numerical analysis, optimisation, stochastics, statistical data science.

Course number B.Mat.1***

* recommended for: undergraduate students in semester 3 or higher

 teaching language: German

» Here you will find courses such as analysis on manifolds, algebra, numerical linear algebra,
measure and probability theory

Course number B.Mat.00**

« recommended for: undergraduate students in their first year

 teaching language: German

« Here you will find courses on real analysis and on analytic geometry and linear algebra.

* Note that we do not teach calculus classes. Instead students start with real analysis right from
the start of their studies.

a. Bachelor modules

B.Mat.0922: Mathematics information services and electronic publishing (3 C, 2 SWS)................. 99
B.Mat.3043: Non-life insurance mathematics (6 C, 4 SWS).......ccccuiiiiiiiiiiiieiiieeee e 101
B.Mat.3044: Life insurance mathematics (6 C, 4 SWS).....coooiiiiiiiiiiiiiiiaee e 103

b. Master modules

M.Mat.3110: Higher analySis (9 C, 6 SWS)......uiiiiiiiiiiiiiiiiiieie ettt 529
M.Mat.3130: Operations research (9 C, 6 SWS).......uuiiiiiiaiiiiiiie et 531
M.Mat.3140: Mathematical statisticS (9 C, 6 SWS).....ccoiiiiiiiiiiiiiiieee e 533

2. Department of Computer Science

a. Bachelor modules

B.Inf.1204: Telematics / Computer Networks (5 C, 3 SWS).....cooiiiiiiiiiiiiiieieeeee et 35
B.Inf.1236: Machine Learning (6 C, 4 SWS)......uuuiiiiiaaiiii ittt e e 36
B.INnf.1237: Deep Learning (6 C, 4 SWS).. ...ttt ee e e e e e e 37
B.Inf.1709: Advanced Algorithms and Data Structures (5 C, 4 SWS).......coooiiiiiiiiiiiiiiiiiee s 38
B.Inf.1710: Advanced Computer Security and Privacy (5 C, 4 SWS)......oooiciiiiiiiiiiieeeeeeiiiie 41
B.Inf.1711: Advanced Sensor Data Processing (5 C, 4 SWS)......uuiiiiiiiiiiiiiiiiiieieeeeee e 43

b. Master modules
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M.Inf.1114:

M.Inf.1115:

M.Inf.1120:

M.Inf.1121:

M.Inf.1122:

M.Inf.1123:

M.Inf.1124:

M.Inf.1129:

M.Inf.1130:

M.Inf.1138:

M.Inf.1150:

M.Inf.1151:

M.Inf.1152:

M.Inf.1153:

M.Inf.1154:

M.Inf.1155:

M.Inf.1171:

M.Inf.1172:

M.Inf.1183:

M.Inf.1185:

M.Inf.1186:

M.Inf.1187:

M.Inf.1191:

M.Inf.1192:

M.Inf.1222:

M.Inf.1223:

M.Inf.1226:

M.Inf.1229:

M.Inf.1230:

M.Inf.1231:

Algorithms on Sequences (5 C, 4 SWS). ..o 432
Advanced Topics on Algorithms (5 C, 4 SWS).....coooiiiiiiiiiiiiiiieeeee e 434
Mobile Communication (5 C, 3 SWS).....uuuiiiiiiiiiiiaee e 436
Specialisation Mobile Communication (5 C, 3 SWS).......cccciiiiiiiiiiiiiieeeeeeeen 438
Seminar on Advanced Topics in Telematics (5 C, 2 SWS).....cccoeeviiiiiiiiiiiiiiieeeeeen, 440
Computer Networks (5 C, 2 SWS). ..ottt 441
Seminar Computer Networks (5 C, 2 SWS)....ouiiiiiiiiiiiiiieieeee e 442
Social Networks and Big Data Methods (5 C, 2 SWS).......uuiiiiiiiiiiiiiiiiiiieeeeeeeen 443
Software-defined Networks (SDN) (5 C, 3 SWS)....coiiiiiiiiiiiiiieieeee e 444
Usable Security and Privacy (5 C, 4 SWS).....ouuiiiiiiiiiiiiiieeieeeee e 445
Advanced Topics in Software Engineering (5 C, 3 SWS)......cuiiiiiiiiiiiiiiiiiiceeeeenn. 446
Specialisation Softwareengineering: Data Science and Big Data Analytics (5 C,

..................................................................................................................................... 448
Specialisation Softwareengineering: Quality Assurance (5 C, 3 SWS).........cceeiinee 449
Specialisation Softwareengineering: Requirements Engineering (5 C, 3 SWS)......... 450
Specialisation Softwareengineering: Software Evolution (5 C, 3 SWS)........ccccceeeeenn. 452
Seminar: Advanced Topics in Software Engineering (5 C, 2 SWS)......ccccveeeveeieeennnn. 453
Service-Oriented Infrastructures (5 C, 3 SWS)....oooi it 455
Using Research Infrastructures (5 C, 3 SWS)....coooiiiiiiiiiiiiieiieeeeieeeee e 457
Intelligent Data Management (5 C, 3 SWS)......uuiiiiiiiiiiieieeee e 459
Sensor Data FUSion (5 C, 4 SWS). ..ttt 460
Seminar Hot Topics in Data Fusion and Analytics (5 C, 2 SWS).......cccccevieeeieeeennnnnn. 461
Simulation-based Data Fusion and Analysis (5 C, 4 SWS)........oooiiiiiiiiiiiiieeeneeis 462
Privacy in Ubiquitous Computing (5 C, 4 SWS).....coiiiiiiiiiiiiiiiiiiieee e 464
Seminar on Privacy in Ubiquitous Computing (5 C, 2 SWS).....cccceiiiiiiiiiiiiiiiieeeeenn. 465
Specialisation Computer Networks (5 C, 2 SWS).....ooo it 466
Advanced Topics in Computer Networks (5 C, 3 SWS)......oooiiiiiiiiiiiiiieeeeeiiii 467
Security and Cooperation in Wireless Networks (6 C, 4 SWS)......ccccccevviiiiiiiiiiiennnnn. 468
Seminar on Specialization in Telematics (5 C, 2 SWS).....cccciiiiiiiiiiiiiiiiiiiieeee e 470
Specialisation Software-defined Networks (SDN) (5 C, 2 SWS)....ccccvveeiiiiiiiiiiiinnen. 471

Specialisation in Distributed Systems (6 C, 4 SWS)......coooiiiiiiiiiiieiiieee e 472
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M.Inf.1232: Parallel Computing (6 C, 4 SWS).....uuiiiiiiiiiaieii et a e 474
M.Inf.1250: Seminar: Software Quality Assurance (5 C, 2 SWS).......oeeiiiiiiiiiiiiiiiiiiiieeeeeee e 476
M.Inf.1251: Seminar: Software EvOIution (5 C, 2 SWS)......uuiiiiiiiiiiiiiiiiiieeeeeee e 478
M.Inf.1256: Machine Learning (6 C, 4 SWS).....coooi ittt e s 480
M.Inf.1257: Deep Learning (6 C, 4 SWS). .. ittt e e e e e e e e eineees 481
M.Inf.1281: NOSQL Databases (6 C, 4 SWS).. ... ittt ee e e e e e e e e 482
M.Inf.1291: Seminar Advanced Topics in Computer Security and Privacy (5 C, 2 SWS).............. 483
M.Inf.1800: Practical Course Advanced Networking (6 C, 4 SWS).......ccooiiiiiiiiiiiiieiieeaeee s 485
M.Inf.1803: Practical Course in Software Engineering (6 C, 4 SWS)........uuuiiiiieiiiiiiiiiiiiiieeeeeeenn. 486
M.Inf.1804: Practical Course in Software Quality Assurance (6 C, 4 SWS)......cccocueieveiieeennninnnnne 488
M.Inf.1808: Practical Course on Parallel Computing (6 C, 4 SWS).......uuiiiiiiiiiiiiiiiiiiieieeeeaeeeen 490
M.Inf.1820: Practical Course on Wireless Sensor Networks (6 C, 4 SWS).......ccccouvviiieeeiiierennnnne 492
M.Inf.1822: Practical Course in Data Fusion (6 C, 4 SWS)........uuiiiiiiiiiiiiiiieiieeee e 493
M.Inf.1823: Team Practical Course for Research-Related Software Projects (12 C, 8 SWS)....... 494
M.Inf.1824: Practical Course on Computer Security and Privacy (6 C, 4 SWS).........ccceviiiunvinneen. 496
M.Inf.1825: Blockchain Technology (6 C, 2 SWS)......uuuiiiiiiaiiiiiiiiiiieee e 497
M.Inf.1826: Advanced topics of Blockchain Technology (6 C, 2 SWS).......ccuuveieiieiiiiiiniiiiiieee 498
M.Inf.1904: From written manuscripts to big humanities data (6 C, 4 SWS)......cccccccvveveeiiniininns 499

VII. Faculty of Physics

1. Bachelor modules

B.Phy.1512:
B.Phy.1522:
B.Phy.1531:
B.Phy.1551:
B.Phy.1561:
B.Phy.1571:
B.Phy.5402:

B.Phy.5403:

B.Phy.5404:

Particle physics Il - of and with quarks (6 C, 6 SWS)........cciiiiiiiiiiiiiiiiieeeeeee s 105
Solid State PhYSICS 11 (6 C, 4 SWS).....o.ouieieeeeeeeeeeeeeeeeeeeeeeee e 106
Introduction to Materials PhySiCS (4 C, 4 SWS).....ooiiiiiiiiiiieeiee e 107
Introduction to AStrophySiCS (8 C, 6 SWS)......uiiiiiiiiiiiiiiiieieeeee e 108
Introduction to Physics of Complex Systems (6 C, 6 SWS).......ccccuiiiiiiiiiiiiinniiiiiiie 109
Introduction to BiophysSiCS (6 C, 6 SWS).....cooiiiiiiiiiiiiiiei e 110
Advanced Quantum Mechanics (6 C, 6 SWS)......ccooiiiiiiiiiiiiiiiie e 111
Fluctuation theorems, stochastic thermodynamics and molecular machines (3 C,

......................................................................................................................................... 112
Introduction to Statistical Machine Learning (3 C, 3 SWS)......cciiiiiiiiiiiiiiiiiiieieeeeeeen 113
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B.Phy.5405:
B.Phy.5503:
B.Phy.5505:
B.Phy.5509:
B.Phy.5511:
B.Phy.5512:
B.Phy.5513:
B.Phy.5514:
B.Phy.5517:

B.Phy.5518:

B.Phy.5522:
B.Phy.5523:
B.Phy.5525:
B.Phy.5530:
B.Phy.5531:
B.Phy.5533:
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B.Phy.5539:
B.Phy.5540:
B.Phy.5543:
B.Phy.5544:
B.Phy.5604:
B.Phy.5605:
B.Phy.5607:
B.Phy.5608:
B.Phy.5611:
B.Phy.5613:
B.Phy.5614:
B.Phy.5616:

B.Phy.5620:

ACtIVE MALLEr (3 C, 2 SWS) .. ittt e e e e e e e e e 114
Astrophysical SPectroSCOPY (3 C, 2 SWS).. ittt 115
Data Analysis in AStrophySiCS (3 C, 2 SWS).....uuiiiiiiiiiiiiiiiiieieee e 116
Introduction to theoretical astrophysics (4 C, 2 SWS)......ccciiiiiiiiiiiiieeiieeee e 117
Magnetohydrodynamics (3 C, 2 SWS).....uuuuiiiiiiiaiaiiiiiiiiiiiieee e e 118
Low-mass stars, brown dwarfs, and planets (3 C, 2 SWS)........ooiiiiiiiiiiiiiiieeieiiee 119
Numerical fluid dynamics (6 C, 4 SWS).....cooiiiiiiiiiiiiieet e 120
Physics of the Interior of the Sun and Stars (3 C, 2 SWS)......cccoiiiiiiiiiiiiiiieee, 121
Physics of the Sun, Heliosphere and Space Weather: Key Knowledge (3 C, 2 SWS)... 122
Physics of the Sun, Heliosphere and Space Weather: Space Weather Applications (3 C,

......................................................................................................................................... 123
Solar Eclipses and Physics of the Corona (3 C, 2 SWS).......uuiiiiiiiiiiiiiiiiiiiiieeeeeeeen 124
General Relativity (6 C, 6 SWS)....coi ittt a e 125
Seminar on Integrable Systems and Solitons (4 C, 2 SWS).......uuiiiiiiiiiiniiiiiiiiiieeeen. 126
Introduction to CoSMOIOgY (3 C, 2 SWS)...eoiiiiiiiiiiiiiiiietieee e 127
Origin of solar SYStemMS (3 C, 2 SWS)....uuiiiiiiiiiiaii ittt 128
Solar and Stellar ACtiVity (6 C, 4 SWS).....uuiiiiiiiiiiiiiiiiitee et 129
Stellar AIMOSPheres (6 C, 4 SWS).. ... it a e 130
Physics of Stellar Atmospheres (3 C, 2 SWS)....coi et 131
Introduction to CoSMOIOgY (3 C, 2 SWS)...cciiiiiiiiiiiiiiiieie e 132
BIACK HOIES (3 C, 2 SWS).....oieieeeeeeeeeeeee et ee et 133
Introduction to Turbulence (3 C, 2 SWS)....coiiiiiiiiiiiiiieieeee e 134
Foundations of Nonequilibrium Statistical Physics (3 C, 2 SWS).........oooiiiiiiiieeiienennnnnn. 135
Computational Neuroscience: Basics (3 C, 2 SWS).....oooiiiiiiiiiiiiiiieeeeee e 136
Seminar: Mechanics and dynamics of the cytoskeleton (4 C, 2 SWS)...........oevivinneee. 137
Micro- and Nanofluidics (3 C, 2 SWS)....ouii it 138
Optical spectroscopy and microscopy (3 C, 2 SWS)....cccuiiiiiiiiiiieeeeeeiieeee e 139
Soft Matter PhYSICS (3 C, 2 SWS)...uuiiiiiiiiaiiii ittt 140
Proseminar Computational Neuroscience (4 C, 2 SWS)......uuuuiiiiiiiiiiiiiiiiiieeeeeeee e 141
Biophysics of the Cell (6 C, 4 SWS).....ooiiiiiiiiiiiiie e 142
Physics of SPOrts (4 C, 2 SWS).. .ottt e e e e e e e 143
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B.Phy.5623:
B.Phy.5624:
B.Phy.5625:
B.Phy.5628:
B.Phy.5629:
B.Phy.5631:
B.Phy.5632:
B.Phy.5636:
B.Phy.5639:
B.Phy.5642:
B.Phy.5643:
B.Phy.5645:
B.Phy.5646:
B.Phy.5647:
B.Phy.5648:
B.Phy.5649:
B.Phy.5651:
B.Phy.5652:
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B.Phy.5657:
B.Phy.5658:
B.Phy.5659:
B.Phy.5660:
B.Phy.5661:
B.Phy.5662:
B.Phy.5663:
B.Phy.5664:
B.Phy.5665:
B.Phy.5666:
B.Phy.5667:

B.Phy.5668:

Theoretical BiophySiCS (6 C, 4 SWS)......iiiiiiiiiiiiiee et 144
Introduction to Theoretical Neuroscience (4 C, 2 SWS)......oooiiiiiiiiiiiiiiniee i 145
X-ray PhYSICS (B C, 4 SWWS) ...ttt e e e e e e aeeeeaaaa s 146
Pattern FOrmation (6 C, 4 SWS).....oo ittt a e 148
Nonlinear dynamics and time series analysis (6 C, 4 SWS)........ooooiiiiiiiiiieeeeeninniiens 150
Self-organization in physics and biology (4 C, 2 SWS).....cccuiiiiiiiiiiiiiieeeeeee e 151
Current topics in turbulence research (4 C, 2 SWS)......uuuuiiiiiiiaiiiiiiiiiiieieeee e 152
Introduction to Chaotic Behavior II: Hamiltionian Systems (3 C, 2 SWS)......cccccceeevinn. 153
Optical measurement techniques (3 C, 2 SWS).....ooo it 154
Experimental Methods in Biophysics (3 C, 2 SWS).....ccoiiiiiiiiiiiiiiieeieeeee e 155
Seminar: Experimental Methods in Biophysics (4 C, 2 SWS).......uueiiiiiiiiinininiiiiieeeen. 156
Nanooptics and PIasmonics (3 C, 2 SWS).....ooiiiiiiiiiieieee e 157
Climate PhYSICS (6 C, 4 SWS).......iueeieeeeeeeeeeeeeeeeeeeseeee e s e en e 158
Physics of Coffee, Tea and other drinks (4 C, 2 SWS).....cccuiiiiiiiiiiiiiiiieeeee e 159
Theoretical and Computational BiophysicS (4 C, 2 SWS)....cccooiiiiiiiiiiiiiiiiiiieeeeeeeeeeee 160
Biomolecular Physics and Simulations (4 C, 2 SWS).......ooiiiiiiiiiiiieeeeeeiiieeee e 162
Advanced Computational Neuroscience (3 C, 2 SWS).....cooviiiiiiiiiiiiiiiiiiieeeeeee e 163
Advanced Computational Neuroscience Il (3 C, 2 SWS)......uueeiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeee 164
Experimental work at large scale facilities for X-ray photons (3 C, 3 SWS)................... 165
Biophysics of gene regulation (3 C, 2 SWS).....cooiiiiiiiiiiiiiiieeeeeee e 167
Statistical BIOPhYSICS (6 C, 4 SWS)...cciiiiiiiiiiiiiiiieiieet et 168
Seminar on current topics in theoretical biophysics (4 C, 2 SWS)......cccceeviiiiiiiiiiienennn. 169
Theoretical Biofluid Mechanics (3 C, 2 SWS).....ccuiiiiiiiiiiiiieetee e 170
Biomedical Techniques in Complex Systems (4 C, 2 SWS)......ccccuiiiieiiiieeiiiniiiiiine 171
Active SOft Matter (4 C, 2 SWS)... o it 172
Stochastic DYNamicCs (6 C, 6 SWS)......uuuuiiiiiiiiiaiiii ittt ee e e e e e e e 173
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B.Phy.5718: Mechanisms and Materials for Renewable Energy: Photovoltaics (4 C, 2 SWS)........... 184
B.Phy.5719: Mechanisms and Materials for Renewable Energy: Solar heat, Thermoelectric, solar fuel
(B €, 2 SWS). ..ottt ettt 185
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B.Phy.5721: Information and PhysSiCS (6 C, 6 SWS).....ccouiiiiiiiiiiiiiiiieee et 187
B.Phy.5722: Seminar on Topics in Nonlinear Optics (4 C, 2 SWS).....ccociiiiiiiiieiee e 188
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B.Phy.5725: Renormalization group theory and applications (6 C, 6 SWS)........coooviiiiiiiiiieeieeneennnnn. 191
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B.Phy.5810: Physics of the Higgs boson (3 C, 3 SWS)......uuuiiiiiiiiiaiiiiieie e 196
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M.Phy-AM.002: Stellar structure and evolution (6 C, 2 SWS).......cooiiiiiiiiiiiiiiiiee e 573
M.Phy-AM.011: Computer simulation methods in statistical physics (3 C, 2 SWS)........ccceviiiiiiinnen. 574
M.Phy-AM.012: Astrophysical Properties: From planets to cosmology (12 C, 8 SWS)..........ccccueeeee 575
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A LT ) T PP TP 576
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XIll. Faculty of Economic Sciences

The Faculty of Economic Sciences offers an excellent international study environment for students
coming from outside of Germany including both those who plan to complete their entire degree in
Gottingen, as well as those who plan to visit for a semester abroad.

Our faculty offers many English-language courses (http://www.uni-goettingen.de/en/winter-
semester-20142015/474472.html) for short-term visitors and exchange students for both undergraduate
and graduate students.

Every semester we offer at least 30 ECTS credits worth of courses in business administration and
economics for BA students (11 courses offered in the 2014/15 winter semester). There are also many
courses in English for MA students in both business administration and economics. In the 2014/15 winter
semester, the faculty offered 29 courses for economic students and 14 courses business administration
students.

For students interested in completing their entire degree in Goéttingen, the faculty offers an entirely
English-language MA degree indevelopment economics (http://www.uni-goettingen.de/de/203661.html).
Our programme is the only university-level master's programme in development economics in Germany,
and is based on research groups from various areas including agricultural economics and rural
development, and economics. The programme duration is four semesters, and can even be coupled with
a double degree programme with Stellenbosch University in South Africa.

In addition to the course offerings, our faculty offers a vibrant and internationally-oriented research
community with research projects abroad, including visiting faculty and doctoral researchers from across
the globe.

For further information about the Faculty, please visit:
http://www.uni-goettingen.de/en/international-students--researchers/427247 .html

We look forward to your visit.
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Module B.Inf.1204 - Version 2

Georg-August-Universitat Gottingen 5C

3 WLH
Module B.Inf.1204: Telematics / Computer Networks
Learning outcome, core skills: Workload:

The students

know the core principles and concepts of computer networks.

know the principle of layering and the coherences and differences between the
layers of the internet protocol stack.

know the properties of protocols that are used for data forwarding in wired and
wireless networks. They are able to analyse and compare these protocols.

know details of the internet protocol.

know the different kinds of routing protocols, both in the intra-domain and inter-
domain level. They are able to apply, analyse and compare these protocols.

know the differences between transport layer protocols as well as their
commonalities. They are able to use the correct protocol based on the demands of
an application.

know the principles of Quality-of-Service infrastructures and networked multimedia
know the basics of both symmetric and asymmetric encryption with regards

to network security. They know the various advantages and disadvantages of
each kind of encryption when compared to each other and can apply the correct
encryption method based on application demands.

Attendance time:

42 h
Self-study time:
108 h

Course: Computernetworks (Lecture, Exercise)

3 WLH

Examination: Written examination (90 minutes)

Examination requirements:

Layering; ethernet; forwarding in wired and wireless networks; IPv4 and IPv6; inter-
domain and intra-domain routing protocols; transport layer protocols; congestion control;
flow control; Quality-of-Service infrastructures; asymmetric and symmetric cryptography

5C

Admission requirements: Recommended previous knowledge:
none B.Inf.1101, B.Inf.1801

Language: Person responsible for module:
English Prof. Dr. Xiaoming Fu

Course frequency: Duration:

once a year 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

twice

Maximum number of students:

100
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Students

* learn concepts and techniques of machine learning and pattern recognition,
understand their advantages and disadvantages compared to alternative
approaches

« learn to solve practical data science problems using machine learning and pattern
recognition

« implement machine learning techniques like PAC learning, support vector
machines and kernel methods

« learn techniques for optimization and regularization of machine learning and
pattern recognition techniques

Georg-August-Universitat Gottingen 6C

4 WLH
Module B.Inf.1236: Machine Learning
Learning outcome, core skills: Workload:

Attendance time:
56 h

Self-study time:
124 h

Course: Machine Learning (Lecture) 2 WLH
Bishop: Pattern Recognition and Machine Learning. https://bit.ly/2KDkueT

Examination: Written examination (90 minutes) 6C
Examination prerequisites:

B.Inf.1236.Ex: At least 50% of homework exercises solved.

Examination requirements:

Knowledge of basic machine learning and pattern recognition techniques, their

advantages and disadvantages and approaches to optimization and regularization.

Ability to implement these techniques.

Course: Machine Learning - Exercise (Exercise) 2 WLH
Admission requirements: Recommended previous knowledge:
none Knowledge of basic linear algebra and probability;

knowledge of basics of machine learning

Language: Person responsible for module:
English Prof. Dr. Alexander Ecker

Course frequency: Duration:

each summer semester 1 semester][s]

Number of repeat examinations permitted: Recommended semester:

twice

Maximum number of students:
100
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Georg-August-Universitat Gottingen 6C
4 WLH

Module B.Inf.1237: Deep Learning
Learning outcome, core skills: Workload:
Students Attendance time:

« learn concepts and techniques of deep learning and understand their advantages 56 h _

and disadvantages compared to alternative approaches Self-study time:
* learn to solve practical data science problems using deep learning 124h
» implement deep learning techniques like multi-layer perceptrons, convolutional
neural nerworks, recurrent neural networks, deep reinforcement learning

* learn techniques for optimization and regularization of deep neural networks
Course: Deep Learning (Lecture) 2 WLH
Goodfellow, Bengio, Courville: Deep Learning. https://www.deeplearningbook.org
Bishop: Pattern Recognition and Machine Learning. https://bit.ly/2KDkueT
Examination: Written examination (90 minutes) 6C
Examination prerequisites:
B.Inf.1237.Ex: At least 50% of homework exercises solved.
Examination requirements:
Knowledge of basic deep learning techniques, their advantages and disadvantages and
approaches to optimization and regularization. Ability to implement these techniques.
Course: Deep Learning - Exercise (Exercise) 2 WLH
Admission requirements: Recommended previous knowledge:
none Knowledge of basic linear algebra and probability;

knowledge of basics of machine learning

Language: Person responsible for module:
English Prof. Dr. Alexander Ecker

Course frequency: Duration:

each winter semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

twice

Maximum number of students:
100
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Georg-August-Universitat Gottingen 5C

4 WLH
Module B.Inf.1709: Advanced Algorithms and Data Structures
Learning outcome, core skills: Workload:

Die Studierenden haben vertiefte Kenntnisse und Kompetenzen auf einem Gebiet aus
dem Bereich Algorithmen und Datenstrukturen erworben. Beispiele fiir solche Gebiete
sind Algorithms on Sequences und Advanced Topics on Algorithms.

Attendance time:
56 h

Self-study time:
94 h

Course: Algorithms on Sequences (Lecture, Exercise)

Contents:

This course is an introduction into the theory of stringology, or algorithms on sequences
of symbols (also called words or strings). Our main intention is to present a series of
basic algorithmic and combinatorial results, which can be used to develop efficient
word-processing tools. While the emphasis of the course is on the theoretical side of
stringology, we also present a series of applications of the presented concepts in areas
like data-compression or computational biology.

We expect that the participants to this course will gain an understanding of classical
string-processing tools. They are supposed to understand and be able to use in

various situations: classical text algorithms (e.g., pattern matching algorithms, edit
distance), classical text indexing data structures (e.g., suffix arrays / trees), and classical
combinatorial results that are useful in this context (e.g., periodicity lemmas).

The main topics our course will cover are: basic combinatorics on words, pattern
matching algorithms, data structures for text indexing (suffix arrays, suffix trees), text
compression (Huffman encoding, Lempel-Ziv method), detection of regularities in
words, algorithms for words with don't care symbols (partial words), word distance
algorithms, longest common subsequence algorithms, approximate pattern matching.
The presentation of each theoretical topic from the above will be accompanied by a brief
discussion on its possible applications.

Literature

» T.H. Cormen, C.E. Leiserson, R.L. Rivest, C. Stein: Introduction to Algorithms (3rd
Edition), MIT Press, 2009.

» M. Crochemore, C. Hancart, T. Lecrog: Algorithms on Strings, Cambridge
University Press, 2007.

« M. Crochemore, W. Rytter: Jewels of Stringology, World Scientific, 2002.

» D. Gusfield. Algorithms on strings, trees, and sequences: computer science and
computational biology. Cambridge University Press, 1997.

Course frequency: irregular

4 WLH

Course: Advanced Topics on Algorithms (Lecture, Exercise)

Contents:

In this course we present a series of selected results on data structures and efficient
algorithms, and discuss a series of areas in which they can be applied successfully. The
emphasis of the course is on the theory, we also approach the problem of a practical
implementation of the presented algorithms.

4 WLH
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We expect that the students that will participate in this lecture will become familiar
with efficient sorting and searching methods, advanced data structures, dynamic data
structures, as well as other efficient algorithmic methods, they will be able to estimate
the complexity of those algorithms, and they will be able to apply those algorithms to
particular programming problems (from practical or theoretical settings).

The main topics our course will cover are: efficient sorting and searching (non-
comparison based methods, van Emde Boas trees, Radix Sort), advanced tree-
structures (Fibonacci heaps, B-Trees, structures for working with disjoint sets), dynamic
data structures (range minimum queries, lowest common ancestor, applications to
string algorithms: suffix arrays, suffix trees), Hashing and Dictionaries, Young tableaux,
geometric algorithms (convex hull), number theoretic algorithms. The presentation of
each theoretical topic from the above will be accompanied by a brief discussion on its
possible applications.

Literature

e T.H. Cormen, C.E. Leiserson, R.L. Rivest, C. Stein: Introduction to Algorithms (3rd
Edition), MIT Press, 2009.

» E. Demaine: Advanced Data Structures, MIT Course nr. 6.851, 2012.

» Pawel Gawrychowski and Mayank Goswami and Patrick Nicholson: Efficient Data
Structures, MPI Course, Summer 2014.

Course frequency: irregular

Examination: Oral examination (approx. 20 minutes) 5C
Examination requirements:
Algorithms on Sequences

* basic combinatorics on words

 pattern matching algorithms

 data structures for text indexing (suffix arrays, suffix trees)
 text compression (Huffman encoding, Lempel-Ziv method)
« detection of regularities in words

« algorithms for words with don't care symbols (partial words)
« word distance algorithms

 longest common subsequence algorithms

e approximate pattern matching

Advanced Topics on Algorithms

« efficient sorting and searching (non-comparison based methods, van Emde Boas
trees, Radix Sort)

» advanced tree-structures (Fibonacci heaps, B-Trees, structures for working with
disjoint sets)

» dynamic data structures (range minimum queries, lowest common ancestor,
applications to string algorithms: suffix arrays, suffix trees)

» Hashing and Dictionaries

* Young tableaux

» geometric algorithms (convex hull)

* number theoretic algorithms
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Admission requirements:

Recommended previous knowledge:

none B.Inf.1101, B.Inf.1103
Language: Person responsible for module:
English Prof. Dr. Florin Manea

Course frequency:
unregelmaRig

Duration:
1 semester[s]

twice

Number of repeat examinations permitted:

Recommended semester:

Maximum number of students:
50
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Georg-August-Universitat Gottingen 5C
4 WLH
Module B.Inf.1710: Advanced Computer Security and Privacy
Learning outcome, core skills: Workload:
Die Studierenden haben vertiefte Kenntnisse und Kompetenzen auf einem Gebiet aus | Attendance time:
dem Bereich Computersicherheit und Privatheit erworben. Beispiele fir solche Gebiete |56 h
sind "Usable Security and Privacy” und "Privacy in Ubiquitous Computing". Self-study time:
94 h
Course: Usable Security and Privacy (Lecture, Exercise) 4 WLH
On completion of the lecture, students should be able to:
» Understand the needs for usability in secure and privacy-preserving solutions and
the associated challenges,
» Present and discuss selected themes addressed in the research area of usable
security and privacy,
» Define and understand the principles and guidelines to apply when designing new
solutions,
» Describe and compare different methodologies to conduct user studies,
» Plan user studies from their design to the processing and presentation of the
results.
Course frequency: irregular
Course: Privacy in Ubiquitous Computing (Lecture, Exercise) 4 WLH
Contents:
After successful completion of the lecture, students are able to:
» Define and understand the key concepts of privacy and ubiquitous computing,
* |dentify and classify threats to privacy in ubiquitous computing,
» Describe, compare, and choose fundamental techniques to protect privacy,
» Understand and analyze cutting-edge solutions.
Course frequency: irregular
Examination: Klausur (90 Min.) oder mindliche Prifung (ca. 20 Min.) 5C
Examination requirements:
Usable Security and Privacy
* Introduction to usable security and privacy, selected topics in the research field of
usable security and privacy, human-computer interaction principles and guidelines,
methods to design and evaluate usable solutions in the area of security and
privacy.
Privacy in Ubiquitous Computing
« Introduction to privacy and ubiquitous computing, privacy threats, privacy-
enhancing technologies, wireless sensor networks, smart meters, participatory
sensing, RFIDs, Internet-of-Things.
Admission requirements: Recommended previous knowledge:

none B.Inf.1101, B.Inf.1210
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Language:
English

Person responsible for module:
Prof. Dr. Delphine Reinhardt

Course frequency:
unregelmalig

Duration:
1 semester[s]

twice

Number of repeat examinations permitted:

Recommended semester:

Maximum number of students:
20
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Georg-August-Universitat Gottingen 5C

4 WLH
Module B.Inf.1711: Advanced Sensor Data Processing
Learning outcome, core skills: Workload:

Die Studierenden haben vertiefte Kenntnisse und Kompetenzen auf einem Gebiet aus
dem Bereich Computersicherheit und Privatheit erworben. Beispiele fiir solche Gebiete
sind "Sensor Data Fusion" und "Simulation-based Data Fusion and Analysis".

Attendance time:
56 h

Self-study time:
94 h

Course: Sensor Data Fusion (Lecture, Exercise) 4 WLH
Contents:
This lecture is concerned with fundamental principles and algorithms for the processing
and fusion of noisy (sensor) data. Applications in the context of navigation, object
tracking, sensor networks, robaotics, Internet-of-Things, and data science are discussed.
After successful completion of the module, students are able to
« define the notion of data fusion and distinguish different data fusion levels
« explain the fundamentals of dynamic state estimation (including the Kalman filter)
» formalize data fusion problems as state estimation problems
* describe and model the most relevant sensors
+ define the most common discrete-time and continuous-time dynamic models
» perform a time-discretization of continuous-time models
» apply the Kalman filter to linear state estimation problems
» explain and apply basic nonlinear estimation techniques such as the Extended
Kalman filter (EKF)
» assess the properties, advantages, and disadvantages of the discussed (nonlinear)
estimators
 deal with unknown correlations in data fusion
« implement, simulate, and analyze data fusion problems
 describe and implement basic algorithms for simultaneous localization and
mapping (SLAM)
« identify data fusion applications and assess the benefits of data fusion
Course frequency: irregular
Course: Simulation-based Data Fusion and Analysis (Lecture, Exercise) 4 WLH

Contents:
This lecture introduces fundamental simulation-based algorithms for the Bayesian fusion
and analysis of noisy data sets.

After completion, the students are able to

 describe the Bayesian approach to data fusion and analysis

» set up probabilistic state space models for time series data

« describe the concept of a recursive Bayesian state estimator

« employ Monte Carlo simulation for Bayesian inference

« explain and apply sequential Monte Carlo methods, i.e., particle filters, such as
Sequential Importance Sampling (SIS) and Sequential Importance Resampling
(SIR)
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 explain and apply Markov Chain Monte Carlo (MCMC) methods such as
Metropolis-Hasting and Gibbs sampling

 describe the Bayesian interpretation of the Kalman filter

» apply simulation-based implementations of the Kalman filter such as the
Unscented Kalman Filter (UKF) and the Ensemble Kalman filter (EnKF)

» employ Monte Carlo simulation for inference in probabilistic graphical models

» explain Rao-Blackwellization and apply it to Simultaneous Localization and
Mapping (SLAM)

» assess the properties, advantages, and disadvantages of simulation-based
techniques

» apply the above concepts in the context of machine learning, computer vision,
robotics, object tracking, and data science

Course frequency: irregular

Examination: Klausur (90 Min.) oder miindliche Prufung (ca. 20 Min.)
Examination requirements:
Sensor Data Fusion

« Definition of data fusion; fundamentals of dynamic state estimation (including the
Kalman filter); formalization of data fusion problems; typical sensor models; typical
discrete-time and continuous-time dynamic models; discretization of continuous-
time models; Extended Kalman filter (EKF); algorithms for dealing with unknown
correlations in data fusion; basic algorithms for simultaneous localization and
mapping (SLAM).

Simulation-based Data Fusion and Analysis

» Probabilistic state space models for time series data; recursive Bayesian state
estimator; Monte Carlo simulation; Sequential Monte Carlo methods (particle
filters); Sequential Importance Sampling (SIS) and Sequential Importance
Resampling (SIR); Markov Chain Monte Carlo (MCMC) methods such as
Metropolis-Hasting and Gibbs sampling; simulation-based implementations of the
Kalman filter; Application of Monte Carlo simulation for inference in probabilistic
graphical models; Rao-Blackwellization.

5C

Admission requirements:

Recommended previous knowledge:

none B.Inf.1101, B.Inf.1211
Language: Person responsible for module:
English Prof. Dr. Marcus Baum

Course frequency: Duration:

unregelmaRig 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

twice

50

Maximum number of students:
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Georg-August-Universitat Gottingen 6C

4 WLH
Module B.MES-SK.105: Laboratory techniques
Learning outcome, core skills: Workload:

Students will train in small groups to work in a laboratory. They will be introduced

into modern basic and sophisticated methods in the fields of chemistry, biochemistry,
microbiology and molecular biology to rules assuring personal and environmental safety
and good scientific practice. Students acquire knowledge in experimental planning,
technical performance, data interpretation and documentation of practical scientific
research.

Attendance time:
56 h

Self-study time:
124 h

Course: Organic trace analysis (Seminar, laboratory course, exercises) 2 WLH
Course: Inorganic analysis (Seminar, laboratory course, exercises) 1 WLH
Course: Microbiology and molecular biology (Laboratory course) 1 WLH
Examination: Protocol (30 pages max.) 6C

Examination prerequisites:
Regular attendance and participation

Examination requirements:

Personal and environmental safety, handling and preparation of samples, calibration
and use of standards, chromatographic methods, design, performance and
documentation of chemical, microbial, and molecular experiments, assessment

of results, team work to resolve experimental problems. Handling of radioactive
substances, radiation safety, analytics of radioactive isotopes, contaminations with
stable and radioactive isotopes .

Admission requirements:

Recommended previous knowledge:

none none
Language: Person responsible for module:
English Prof. Dr. Stefan Schiitz

Duration:
1 semester][s]

Course frequency:
each winter semester

Number of repeat examinations permitted: Recommended semester:
cf. examination regulations 1

Maximum number of students:
25
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Policy of Ecosystems:

Knowledge about both: on the one hand the relation between ecosystem sciences and
politics and on the other hand about the structure and processes of policy-making. Skills
in political consulting and debating.

The Research Community: Structure and Organization

The scientific community depends on private and public research organizations and
funding mechanisms. Students will understand the structure and organization of main
institutions conducting or financing research and teaching (universities and large
research institutions) in Germany and elsewhere.

Georg-August-Universitat Gottingen 6C
4 WLH
Module B.MES-SK.110: The science-policy interface: society and re-
search structures
Learning outcome, core skills: Workload:

Attendance time:
56 h

Self-study time:
124 h

Course: Policy of ecosystems (Seminar) 2 WLH
Course: The research community: structure and organization (Lecture, seminar) |2 WLH
Examination: 2 Oral presentations (approx. 10 minutes) with written outline (10 6C
pages max.)

Examination requirements:

Current theories of science-policy interface and scientific conditions for knowledge

transfer, conditions for application of ecosystem knowledge in society, basics of public

policy analysis, research infrastructures, comparison between different research

structures.

Skills: understanding of the relationship between ecosystem research and actual

utilization in society, understanding of the role of different actors in science, planning a
research career.

Admission requirements: Recommended previous knowledge:
none none

Language: Person responsible for module:
English Prof. Dr. Maximilian Krott

Course frequency: Duration:

each winter semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

cf. examination regulations 5

Maximum number of students:

25
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Georg-August-Universitat Gottingen 6C

4 WLH
Module B.MES-SK.1105: Laboratory techniques
Learning outcome, core skills: Workload:

Students will train to work in a laboratory and they will learn the rules to assure personal
and environmental safety. They will be introduced into basic and sophisticated methods
in the fields of chemistry, biochemistry, soil science, microbiology and molecular biology.
Students acquire knowledge in experimental planning, technical performance, data
processing, calculation, data interpretation and documentation of practical scientific
research. Writing of protocols will be practiced.

Attendance time:
56 h

Self-study time:
124 h

Course: Organic trace analysis (Laboratory course, Exercises) 2 WLH
Course: Inorganic analysis (Seminar, laboratory course, Exercises) 1 WLH
Course: Microbiology and molecular biology (Laboratory course) 1 WLH
Examination: Term paper (max. 10 pages, 50%) and written exam (45 minutes, 6C

50%)
Examination prerequisites:
Regular attendance

Examination requirements:

Personal and environmental safety, handling and preparation of samples, calibration
and use of standards, chromatographic methods, design, performance and
documentation of chemical, microbial, and molecular experiments, assessment of
results, team work to resolve experimental problems.

Admission requirements:

Recommended previous knowledge:

none none
Language: Person responsible for module:
English N.N.

Course frequency: Duration:

each winter semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:
cf. examination regulations 1

Maximum number of students:
25
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Understanding of basic notions and methods of computer science and mathematics,
including: representation of information, databases, the World Wide Web, foundations
of programming, simulation, visualization; notations from logic and set theory,

relations, graphs, functions, differentiation, extreme values, integration; vectors, linear
transformations, matrices, eigenvalues; scale levels of variables, measures of location,
dispersion and correlation, linear regression, probability, sampling, confidence intervals,
fundamentals about statistical testing.

Georg-August-Universitat Gottingen 6C

4 WLH
Module B.MES-SK.1108: Computer science and mathematics
Learning outcome, core skills: Workload:

Attendance time:
56 h

Self-study time:
124 h

Course: Computer science and mathematics (Lecture, Exercise) 4 WLH
Examination: Written exam (90 minutes) 6C
Examination requirements:

Understanding of basic notions and methods of computer science and mathematics,
including: databases, WWW, foundations of programming, simulation, visualization;

graphs, functions, differentiation, extreme values, integration; vectors, linear algebra;
descriptive statistics, linear regression, probability, sampling, simple tests.

Admission requirements: Recommended previous knowledge:
none none

Language: Person responsible for module:
English Prof. Dr. Winfried Kurth

Course frequency: Duration:

each summer semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

cf. examination regulations 2

Maximum number of students:

25
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Georg-August-Universitat Gottingen 6C

4 WLH
Module B.MES-SK.1115: Biostatistics
Learning outcome, core skills: Workload:

The module will provide the students with a basic understanding of descriptive,
exploratory and confirmatory statistics to enable them to understand statistical details in
scientific publications, apply statistical methods to their own data and to interpret results
from statistical analyses. The lecture will cover descriptive and exploratory graphical
tools and measures as well as the fundamental principles of confirmatory statistics
(statistical point estimates, confidence intervals, statistical tests). Furthermore, it will
briefly discuss the concepts of statistical predictions and model choice. In addition to
the methodological concepts, the lecture will also comprise an introduction to the R
language for statistical computing.

Attendance time:

56 h
Self-study time:
124 h

Course: Introduction to biostatistics (Lecture) 2 WLH
Course: Applied biostatistics with R (Exercise) 2 WLH
Examination: Term paper (max. 10 pages) 6C
Examination prerequisites:

Regular attendance during the exercise and regular submission (80%) of assignments (1
page each)

Examination requirements:

The students demonstrate their ability to understand, apply and interpret statistical
methodology in a statistical analysis. In the exercises, they will solve both theoretical

and applied problems while for the term paper they will independently conduct their own
statistical analysis and document the corresponding results.

Admission requirements: Recommended previous knowledge:
none none

Language: Person responsible for module:
English Prof. Dr. Thomas Kneib

Course frequency: Duration:

each winter semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

cf. examination regulations 3

Maximum number of students:

25
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Georg-August-Universitat Gottingen 6C

4 WLH
Module B.MES-SK.115: Scientific methods and project design
Learning outcome, core skills: Workload:

Understanding, application and interpretation of basic terms of descriptive and
confirmative statistics, such as important discrete and continuous distributions, least
squares, confidence intervals, testing statistical hypotheses, error propagation and basic
experimental designs. Understanding of advanced statistical methods such as two-way
ANOVA and multiple regressions.

Attendance time:
56 h

Self-study time:
124 h

Course: Research methods (Lecture) 3 WLH
Course: Research methods (Exercises) 1 WLH
Examination: Written examination (90 minutes) 6C
Examination requirements:

Detailed knowledge of methods for statistical analysis (t-tests, ANOVA, regression,
nonparametric methods), descriptive statistics and probability distributions.

Admission requirements: Recommended previous knowledge:
none none

Language: Person responsible for module:

English Prof. Dr. Winfried Kurth

Course frequency: Duration:

each winter semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

cf. examination regulations 3

Maximum number of students:

25
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Georg-August-Universitat Gottingen 6C

4 WLH
Module B.MES.101: Molecular plant and stress physiology
Learning outcome, core skills: Workload:
In this course the students will learn how a plant functions at the cell, tissue and Attendance time:
whole-plant level. The contents of the lectures encompass basic cell biology and plant |56 h
physiology (nutrient uptake, and transport process, photosynthesis, respiration, plant Self-study time:
hormones, development and stress adaptation). In the practical courses students will 124 h

be trained at modern microscopes, will lean the basics of tissue culture, and will obtain
practical expertise with the use of ecophysiological methods such as measurements of
photosynthesis, fluorescence, water potentials etc.

Course: Molecular plant physiology (Lecture) 2 WLH
Course: Cell biology, tissue culture and stress responses (Practical course) 2 WLH
Examination: Written exam (120 minutes) 6C

Examination requirements:

Cell compartments and organelles, their structure and function, membrane transport,
molecular principles of photosynthesis and respiration, molecular functioning of plant
hormones in plant development and stress adaptation, tree biotechnology.

Skills: solid theoretical foundation in plant physiology and practical skills in tree
regeneration and working under sterile conditions.

Admission requirements: Recommended previous knowledge:
none Basic knowledge in biology

Language: Person responsible for module:
English Prof. Dr. Andrea Polle

Course frequency: Duration:

each winter semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

cf. examination regulations 1

Maximum number of students:

25
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Module B.MES.102 - Version 2

Georg-August-Universitat Gottingen 6C

4 WLH
Module B.MES.102: Chemical ecology
Learning outcome, core skills: Workload:

Students will learn to analyze the molecular basis of plant-insect interactions from the
plant and from the insect point of view, based on plant volatiles associated to plant
stress correlating with defence status and nutritional value of the plant. They learn how
information gained by insect antennae is examined to understand the translation of this
information into insect behaviour. Students will learn to assess how sensor-systems

on the basis of insect olfaction can be utilized and how chemo-ecological findings can
be extended into landscape by an integrative examination of biotic interactions from

the molecular to the stand level. This will be the basis for understanding the role of
semiochemical diversity in adaptation toward global change and for ecosystem functions
and services.

Attendance time:
56 h

Self-study time:
124 h

Course: Chemical ecology (Lecture) 1 WLH
Course: Exercises in chemical ecology (Laboratory course, seminar) 3 WLH
Examination: Oral examination (approx. 20 minutes) 6C
Examination requirements:

Biosynthesis of semiochemicals, signaling pathways, perception of semiochemicals,
transduction pathways, physiological action and behavioural activity of semiochemicals,

syn- and demecological aspects.

Admission requirements: Recommended previous knowledge:
none none

Language: Person responsible for module:

English Prof. Dr. Stefan Schiitz

Course frequency: Duration:

each winter semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

cf. examination regulations 1

Maximum number of students:

25
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Module B.MES.103 - Version 2

Georg-August-Universitat Gottingen 6C

4 WLH
Module B.MES.103: Ecological genetics
Learning outcome, core skills: Workload:

Understanding of the importance of intraspecific (genetic) variation for ecosystem
processes and functions, in particular

» knowledge of modern methods to assess genetic diversity in diverse groups of
organisms

 understanding of the role of the evolutionary factors to shape genetic diversity with
emphasis on selection

 understanding of evolutionary processes including adaptation under natural
conditions and in managed ecosystems

 understanding of the impact of global change on genetic resources

Attendance time:
56 h

Self-study time:
124 h

Course: Ecological genetics (Lecture) 2 WLH
Course: Assessment of genetic variation (Laboratory course, workshops) 2 WLH
Examination: Oral examination (approx. 20 minutes)

Examination requirements:

Use of modern methods to assess genetic variation in diverse groups of organisms,

evolutionary factors and how they shape genetic diversity, the role of adaptation under

natural or managed conditions, impact of global change.

Admission requirements: Recommended previous knowledge:
none none

Language: Person responsible for module:

English N. N.

Course frequency: Duration:

each winter semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

cf. examination regulations 1

Maximum number of students:

25
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Module B.MES.104 - Version 2

Georg-August-Universitat Gottingen 6C

4 WLH
Module B.MES.104: Biotic and abiotic interactions
Learning outcome, core skills: Workload:

Interactions between biotic and abiotic components of ecosystems are largely
responsible for ecosystem properties and functions. Abiotic interactions will be studied in
a submodule focused on the biochemistry of soils; biotic interactions are introduced with
a focus on pathogens. Students will be trained to analyze these important ecological
interactions at different scales.

Significance of soil biochemistry for ecosystem processes will be analyzed based on
basic soil properties and chemical principles. Transformations and interactions between
solid, liquid, gaseous and living phases in soil will give background for understanding
of soils as the main part of terrestrial ecosystems and application of biochemical
knowledge from molecular to pedon and field scales.

Biotic interactions will be studied at different levels taking into consideration their
molecular basis such as genes and their products and with different organisms, plants
and/or animals including wildlife.

Attendance time:
56 h

Self-study time:
124 h

Course: Soil biochemistry (Lecture, seminar) 2 WLH
Course: Biotic interactions in ecology (Lecture, seminar) 2 WLH
Examination: Written exam (90 minutes) 6C
Examination requirements:

Biochemical processes in soils, weathering and soil formation, biotic drivers, factors of

soil formation, soil organisms and decomposition processes, soil organic matter and

interactions with clay minerals, molecular basis of biotic interactions, genes and their

products, interactions among different organisms.

Admission requirements: Recommended previous knowledge:
none none

Language: Person responsible for module:

English Prof. Dr. Yakov Kuzyakov

Course frequency: Duration:

each winter semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

cf. examination regulations 1

Maximum number of students:

25
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Module B.MES.106 - Version 2

Georg-August-Universitat Gottingen 6C

4 WLH
Module B.MES.106: Microbiology and molecular biology
Learning outcome, core skills: Workload:

Students will be introduced to molecular, biochemical and physiological aspects in
microbiology and molecular biology which is important to Ecosystem Sciences. The
acquired knowledge allows the students to address questions and problems in Ecology
and Systems Biology on molecular levels and understand the background of modern
molecular methods that can be applied to solve such topics.

Attendance time:

56 h
Self-study time:
124 h

Course: Microbiology and biotechnology (Lecture) 2 WLH
Course: Molecular biology (Lecture) 2 WLH
Examination: Oral examination (approx. 20 minutes) 6C
Examination requirements:

Basic knowledge on genetics, physiology, and ecology of microorganisms (bacteria and

fungi), applications of microorganism in biotechnology generally and with specific focus

on ecological tasks, structure and functions of DNA, RNA, proteins and exemplified

metabolites, basic concepts and techniques in molecular biology, recombinant DNA

technology, DNA transfer techniques, handling of GMOs.

Admission requirements: Recommended previous knowledge:
none none

Language: Person responsible for module:

English Prof. Dr. Ursula Kues

Course frequency: Duration:

each summer semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

cf. examination regulations 2

Maximum number of students:

25
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Module B.MES.107 - Version 2

Georg-August-Universitat Gottingen 6C

4 WLH
Module B.MES.107: Ecological modelling
Learning outcome, core skills: Workload:

Comprehensive knowledge of ecological models, theories and concepts. Development
of interdisciplinary analytical thinking. Critical analysis and evaluation of the chances and
limitations of different modelling approaches.

Attendance time:
56 h

Self-study time:
124 h

Course: Ecological modelling (Lecture) 2 WLH
Contents:

Theoretical basics as well as classical and modern models of terrestrial ecology with

special consideration of models in microbial ecology.

Course: Ecological modelling (Tutorial) 2 WLH
Contents:

Application and analysis of classic and modern ecological models and concepts .
Examination: Written exam (90 minutes) 6C
Examination requirements:

Comprehensive knowledge of ecological models, theories and concepts.

Interdisciplinary analytical thinking skills. Ability to critically analyze and evaluate the

chances and limitations of different modelling approaches.

Admission requirements: Recommended previous knowledge:
none none

Language: Person responsible for module:
English Prof. Dr. Kerstin Wiegand

Course frequency: Duration:

each summer semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

cf. examination regulations 2

Maximum number of students:

25
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Module B.MES.108 - Version 2

Georg-August-Universitat Gottingen 6C

4 WLH
Module B.MES.108: Computer science and mathematics
Learning outcome, core skills: Workload:

Understanding of basic notions and methods of computer science and mathematics,
including: representation of information, databases, the World Wide Web, foundations
of programming, simulation, visualization; notations from logic and set theory,

relations, graphs, functions, differentiation, extreme values, integration; vectors, linear
transformations, matrices, eigenvalues; scale levels of variables, measures of location,
dispersion and correlation, linear regression, probability, sampling, confidence intervals,
fundamentals about statistical testing.

Attendance time:

56 h
Self-study time:
124 h

Course: Computer science and mathematics (Lecture) 3 WLH
Course: Computer science and mathematics (Exercise) 1 WLH
Examination: Written exam (90 minutes) 6C
Examination requirements:

Understanding of basic notions and methods of computer science and mathematics,

including: databases, WWW, foundations of programming, simulation, visualization;

graphs, functions, differentiation, extreme values, integration; vectors, linear algebra;

descriptive statistics, linear regression, probability, sampling, simple tests.

Admission requirements: Recommended previous knowledge:
none none

Language: Person responsible for module:

English Prof. Dr. Winfried Kurth

Course frequency: Duration:

each summer semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

cf. examination regulations 2

Maximum number of students:

25
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Module B.MES.109 - Version 2

Georg-August-Universitat Gottingen 6C

4 WLH
Module B.MES.109: Plant ecology and diversity
Learning outcome, core skills: Workload:

Students are familiar with global to regional scale patterns of plant diversity, the
distribution of major climatic and vegetation zones (ecozones, biomes), as well as their
predominant land uses and anthropogenic impacts.

Students are familiar with basic aut- and synecological concepts in plant and vegetation
ecology from the level of the individual plant to plant communities. They have learned
to distinguish different major plant communities in Central Europe and are familiar with
their specific abiotic site conditions, and their conservation significance. Students are
able to apply ecological field methods and to perform basic analyses of diversity and
community structure.

Attendance time:
56 h

Self-study time:
124 h

Course: Plant ecology and diversity (Lecture) 2 WLH
Course: Plant ecology and diversity (Field studies) 2 WLH
Examination: Oral examination (approx. 20 minutes) 6C
Examination requirements:

Distribution and determinants of ecozones and biomes, local to global scale patterns

of plant diversity, alpha-beta-gamma diversity, aut-and synecological concepts, plant
communities and their relations with abiotic site conditions, basic knowledge about field

and analysis methods.

Admission requirements: Recommended previous knowledge:
none none

Language: Person responsible for module:

English Prof. Dr. Holger Kreft

Course frequency: Duration:

each summer semester 1 semester][s]

Number of repeat examinations permitted: Recommended semester:

cf. examination regulations 2

Maximum number of students:

25
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Module B.MES.1101 - Version 2

Georg-August-Universitat Gottingen 6C
4 WLH
Module B.MES.1101: Plant physiology
Learning outcome, core skills: Workload:
In this course the students will learn how a plant functions at the cell, tissue and Attendance time:
whole-plant level. The contents of the lectures encompass basic cell biology and plant |56 h
physiology (nutrient uptake, and transport process, photosynthesis, respiration, plant Self-study time:
hormones, development and stress adaptation). In the practical courses students will 124 h

be trained at modern microscopes, will lean the basics of tissue culture, and will obtain
practical expertise with the use of ecophysiological methods such as measurements of
photosynthesis, fluorescence, water potentials etc.

Course: Molecular plant physiology (Lecture) 2 WLH
Course: Cell biology, tissue culture and stress responses (Exercise) 2 WLH
Examination: Written exam (120 minutes) 6C

Examination requirements:

Cell compartments and organelles, their structure and function, membrane transport,
molecular principles of photosynthesis and respiration, molecular functioning of plant
hormones in plant development and stress adaptation, tree biotechnology.

Skills: solid theoretical foundation in plant physiology and practical skills in tree
regeneration and working under sterile conditions.

Admission requirements: Recommended previous knowledge:
none Basic knowledge in biology

Language: Person responsible for module:
English Prof. Dr. Andrea Polle

Course frequency: Duration:

each winter semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

cf. examination regulations 1

Maximum number of students:

25
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Module B.MES.1102 - Version 1

Georg-August-Universitat Gottingen 6C

4 WLH
Module B.MES.1102: Chemical ecology
Learning outcome, core skills: Workload:

Students will learn to analyze the molecular basis of plant-insect interactions from the
plant and from the insect point of view, based on plant volatiles associated to plant
stress correlating with defence status and nutritional value of the plant. They learn how
information gained by insect antennae is examined to understand the translation of this
information into insect behaviour. Students will learn to assess how sensor-systems

on the basis of insect olfaction can be utilized and how chemo-ecological findings can
be extended into landscape by an integrative examination of biotic interactions from

the molecular to the stand level. This will be the basis for understanding the role of
semiochemical diversity in adaptation toward global change and for ecosystem functions
and services.

Attendance time:
56 h

Self-study time:
124 h

Course: Chemical ecology (Lecture) 1 WLH
Course: Exercises in chemical ecology (Laboratory course, Seminar) 3 WLH
Examination: Oral examination (approx. 20 minutes) 6C
Examination requirements:

Biosynthesis of semiochemicals, signaling pathways, perception of semiochemicals,
transduction pathways, physiological action and behavioural activity of semiochemicals,

syn- and demecological aspects.

Admission requirements: Recommended previous knowledge:
none none

Language: Person responsible for module:

English N.N.

Course frequency: Duration:

each winter semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

cf. examination regulations 1

Maximum number of students:

25
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Module B.MES.1103 - Version 1

Georg-August-Universitat Gottingen 6C

4 WLH
Module B.MES.1103: Ecological genetics
Learning outcome, core skills: Workload:

Understanding of the importance of intraspecific (genetic) variation for ecosystem
processes and functions, in particular

» knowledge of modern methods to assess genetic diversity in diverse groups of
organisms

 understanding of the role of the evolutionary factors to shape genetic diversity with
emphasis on selection

 understanding of evolutionary processes including adaptation under natural
conditions and in managed ecosystems

 understanding of the impact of global change on genetic resources

Attendance time:
56 h

Self-study time:
124 h

Course: Ecological genetics (Lecture) 2 WLH
Course: Assessment of genetic variation (Laboratory course, Workshops) 2 WLH
Examination: Oral examination (approx. 20 minutes) 6C
Examination requirements:

Use of modern methods to assess genetic variation in diverse groups of organisms,

evolutionary factors and how they shape genetic diversity, the role of adaptation under

natural or managed conditions, impact of global change.

Admission requirements: Recommended previous knowledge:
none none

Language: Person responsible for module:

English Prof. Dr. Konstantin V. Krutovsky

Course frequency: Duration:

each winter semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

cf. examination regulations 1

Maximum number of students:

25
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Module B.MES.1106 - Version 1

Georg-August-Universitat Gottingen 6C

4 WLH
Module B.MES.1106: Microbiology and molecular biology
Learning outcome, core skills: Workload:

Students will be introduced to molecular, biochemical and physiological aspects in
microbiology and molecular biology which is important to Ecosystem Sciences. The
acquired knowledge allows the students to address questions and problems in Ecology
and Systems Biology on molecular levels and understand the background of modern
molecular methods that can be applied to solve such topics.

Attendance time:
56 h

Self-study time:
124 h

Course: Microbiology and biotechnology (Lecture) 2 WLH
Course: Molecular biology (Lecture) 2 WLH
Examination: Oral examination (approx. 20 minutes) 6C
Examination requirements:

Basic knowledge on genetics, physiology, and ecology of microorganisms (bacteria and

fungi), applications of microorganism in biotechnology generally and with specific focus

on ecological tasks, structure and functions of DNA, RNA, proteins and exemplified

metabolites, basic concepts and techniques in molecular biology, recombinant DNA

technology, DNA transfer techniques, handling of GMOs.

Admission requirements: Recommended previous knowledge:
none none

Language: Person responsible for module:

English Prof. Dr. Ursula Kues

Course frequency: Duration:

each summer semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

cf. examination regulations 2

Maximum number of students:

25
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Module B.MES.1107 - Version 1

Georg-August-Universitat Gottingen 6C
4 WLH
Module B.MES.1107: Conservation of biodiversity

Learning outcome, core skills: Workload:

The use of molecular methods is commonplace in conservation at various levels of Attendance time:
biological organization from genes to ecosystems. Students will examine the results 56 h

of molecular approaches in biodiversity conservation based on selected projects and Self-study time:
recent literature. Students will be able to critically evaluate benefits and limitations 124 h

of molecular studies in a conservation context. Examples will be taken from different
geographic and climatic regions.

Course: Conservation of biodiversity based on molecular tools (Lecture) 1 WLH

Course: Assessment of molecular diversity for conservation (Seminar, Workshop) |3 WLH

Examination: Presentation (approx. 15 minutes, 50%) with written outline (5 pages |6 C
max., 50%)

Examination requirements:

Effective comprehension of scientific literature with regard to conservation of
biodiversity, different methods used for conservation of biodiversity and their specific
applications, critical evaluation of molecular studies in a conservation context.

Admission requirements: Recommended previous knowledge:
none none

Language: Person responsible for module:
English Prof. Dr. Konstantin V. Krutovsky
Course frequency: Duration:

each summer semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

cf. examination regulations 2

Maximum number of students:

25
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Module B.MES.1109 - Version 1

Georg-August-Universitat Gottingen 6C

4 WLH
Module B.MES.1109: Plant ecology and diversity
Learning outcome, core skills: Workload:

Students are familiar with global to regional scale patterns of plant diversity, the
distribution of major climatic and vegetation zones (ecozones, biomes), as well as their
predominant land uses and anthropogenic impacts.

Students are familiar with basic aut- and synecological concepts in plant and vegetation
ecology from the level of the individual plant to plant communities. They have learned
to distinguish different major plant communities in Central Europe and are familiar with
their specific abiotic site conditions, and their conservation significance. Students are
able to apply ecological field methods and to perform basic analyses of diversity and
community structure.

Attendance time:
56 h

Self-study time:
124 h

Course: Plant ecology and diversity (Lecture, Field studies) 4 WLH
Examination: Oral examination (approx. 20 minutes) 6C
Examination requirements:

Distribution and determinants of ecozones and biomes, local to global scale patterns

of plant diversity, alpha-beta-gamma diversity, aut-and synecological concepts, plant
communities and their relations with abiotic site conditions, basic knowledge about field

and analysis methods.

Admission requirements: Recommended previous knowledge:
none none

Language: Person responsible for module:
English Prof. Dr. Holger Kreft

Course frequency: Duration:

each summer semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

cf. examination regulations 2

Maximum number of students:

25
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Module B.MES.111 - Version 2

Georg-August-Universitat Gottingen 6C

4 WLH
Module B.MES.111: Terrestrial biogeochemistry
Learning outcome, core skills: Workload:

At the end of this course students should understand the major biogeochemical
processes at the interface of biosphere, lithosphere hydrosphere and atmosphere.
Students will be able to detect where measurements of biogeochemical processes are
useful using a system based approach. They will have gained practical experience in
relevant measurements of biogeochemical processes in terrestrial ecosystems.

Attendance time:

56 h
Self-study time:
124 h

Course: Terrestrial biogeochemistry (Lecture) 2 WLH
Course: Biogeochemical processes (Laboratory course) 2 WLH
Examination: Written examination (120 minutes) and term paper (10 pages max.) [6C
Examination requirements:

Cycles in biogeochemistry, element ratios, carbon cycle of terrestrial ecosystems,
biogeochemical cycling on land, nitrogen cycle of terrestrial ecosystems, soil

development, mass balances at different scales, redox reaction in natural environments,
biogeochemistry of wetlands, measurements of biogeochemical processes.

Admission requirements: Recommended previous knowledge:
none none

Language: Person responsible for module:

English Prof. Dr. Edzo Veldkamp

Course frequency: Duration:

each winter semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

cf. examination regulations 3

Maximum number of students:

25
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Module B.MES.1111 - Version 1

Georg-August-Universitat Gottingen 6C

4 WLH
Module B.MES.1111: Terrestrial biogeochemistry
Learning outcome, core skills: Workload:

The lecture part on terrestrial biogeochemistry will advance the knowledge of the
students on the major biogeochemical processes of C, N and P cycles: the role of the
pedosphere as the interface of biosphere, lithosphere, hydrosphere, and atmosphere
on these major element cycles; major components of these element cycles in terrestrial
ecosystems; anthropogenic influences on these element cycles; techniques of
measurements of cycling rates applied in actual field conditions; and comparative
biogeochemistry of contrasting ecosystems. The practical part on biogeochemical
processes will bring hands-on experience of the students on in-situ measurements

of these processes: land-use change effects on stocks of the different pools of C, N
and exchangeable cations, asymbiotic N2 fixation in soil, soil greenhouse gas fluxes
and their controlling factors. From the data of this field practical, the students will
learn statistical analysis on land-use change effects, how to give an oral scientific
presentation, and how to write a scientific report.

Attendance time:
56 h

Self-study time:
124 h

Course: Terrestrial biogeochemistry (Lecture) 2 WLH
Course: Biogeochemical processes (Field measurements and laboratory analysis) |2 WLH
Examination: Written examination (120 minutes, 50%) and term paper (10 pages 6C
max., 50%)

Examination requirements:

C, N and P cycles of terrestrial ecosystems, tools for investigating biogeochemical

cycling (process rates, element ratios and mass balance), soil biochemical reactions,
comparative biogeochemistry, calculations of process rates and turnover time of specific

pools of elements, and scientific interpretation of field-measured biogeochemical data.
Admission requirements: Recommended previous knowledge:
none none

Language: Person responsible for module:

English Prof. Dr. Edzo Veldkamp

Course frequency: Duration:

each winter semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

cf. examination regulations 3

Maximum number of students:

25
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Module B.MES.1112 - Version 1

Georg-August-Universitat Gottingen 6C

4 WLH
Module B.MES.1112: Wood biology and wood chemistry
Learning outcome, core skills: Workload:

In this module, the students will learn about the biological and chemical structures,
modifications of as well as the biomaterials derived from majorly wood and minorly fiber
plants. The lectures will be divided into following parts. The first part starts with the
biosynthesis and basic structures of wood. Then, the physical, biological and chemical
modifications of wood will be described. After that, the extraction of constituents from
wood and their properties will be introduced. Finally, the potential applications using all
these biomaterials will be described.

Attendance time:

56 h
Self-study time:
124 h

Course: Wood biology (Lecture, Exercises, Excursion) 2 WLH
Course: Wood chemistry (Lecture, Exercises, Laboratory visits, Excursion) 2 WLH
Examination: Oral examination (approx. 20 minutes) 6C
Examination requirements:

Detailed knowledge and understanding of biological and chemical structure of majorly

wood and minorly fiber plants, the physical, biological and chemical modifications, as

well as biomaterials derived from wood regarding their chemical and physical properties.
Admission requirements: Recommended previous knowledge:
none none

Language: Person responsible for module:

English Prof. Dr. rer. nat. Kai Zhang

Course frequency: Duration:

each winter semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

cf. examination regulations 3

Maximum number of students:

25
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Module B.MES.1113 - Version 1

Georg-August-Universitat Gottingen 6C

4 WLH
Module B.MES.1113: Methods in systems biology
Learning outcome, core skills: Workload:

"Omics" techniques are the backbone of modern systems biology. This course
comprises lectures and practicals in genomics, proteomics, transcriptomics and
statistical computing.

The students will learn the theory of these applications, and the functioning of the
required hard- and software. The students will obtain practical training in selected
methods. This involves lab work as well as computer applications. The learning outcome
will be that the students are to apply "omics" methods to questions in ecology and
systems biology.

Attendance time:
56 h

Self-study time:
124 h

Course: Genomics (Lecture, Practicals)

1 WLH

Course: Statistical computing and Transcriptomics (Lecture, Practicals)

2 WLH

Course: Proteomics (Lecture, practicals)

1 WLH

Examination: Term paper (max. 20 pages)

6C

Examination requirements:

Detailed knowledge and understanding of methods to generate and analyse
experiments involving approaches of modern systems biology. This includes a detailed
understanding of basic statistical concepts to analyse "omics" data sets as well as skills
in laboratory analyses and application of software for proteomic and transcriptomic data
analysis.

Skills: knowledge how to analyse plant tissues by application of molecular and statistical
methods.

Admission requirements: Recommended previous knowledge:

Successful examination in a minimum of 2 of the none
following courses: B.MES.1101: Plant physiology,
B.MES.1103: Ecological genetics, B.MES.1106:
Microbiology and molecular biology, B.MES-
SK.1108: Computer science and mathematics.

Language: Person responsible for module:
English Prof. Dr. Andrea Polle

Course frequency: Duration:

each winter semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

cf. examination regulations 3

Maximum number of students:
25
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Module B.MES.1114 - Version 1

Georg-August-Universitat Gottingen 6C

4 WLH
Module B.MES.1114: Forest Pathology
Learning outcome, core skills: Workload:

Recognition of forest damages and choosing the right control method are the basic
skills of a forester. This course provides the student with an understanding of the most
important fungal diseases and how they are controlled in forest ecosystem. After this
course the student knows the most important abiotic environmental factors affecting
forest systems, recognize the most important fungal diseases and understands their
impact to forest trees, as well as understands the epidemiology of these diseases. The
student also understands other than pathogenic interactions between fungi and forest
trees. The course consists of lectures and lab practices.

Attendance time:
56 h

Self-study time:
124 h

Course: Basics of forest pathology (Lecture, Lab course) 4 WLH
Examination: Written examination (90 minutes) 6C
Examination prerequisites:
Term paper (max. 10 pages)
Examination requirements:
» Knowledge of the most important abiotic environmental factors affecting forest
systems
» recognize the most important fungal diseases
» can choose right control method
 understands how different damages affect to individual tree and to forest level
 understands the epidemiology of different fungal diseases
 understands other than pathogenic interactions between fungi and forest trees
 can isolate pathogen from wood material in the laboratory
* can use microscope to recognize root rot fungi
Admission requirements: Recommended previous knowledge:
none none
Language: Person responsible for module:
English Prof. Dr. Eeva Terhonen
Course frequency: Duration:
each winter semester 1 semester[s]
Number of repeat examinations permitted: Recommended semester:
cf. examination regulations 3
Maximum number of students:
25
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Module B.MES.1116 - Version 1

Georg-August-Universitat Gottingen 6C

4 WLH
Module B.MES.1116: Conservation and ecosystem management
Learning outcome, core skills: Workload:

The course imparts knowledge about the sustainable management of forest ecosystems
and about nature conservation. Based on some fundamentals of forest ecology such as
the impact of competitive interactions between trees, options of stand management are
presented. Mixed stands and their management are of special importance. The course
will provide information on how to analyze forest stands and how to derive appropriate
silvicultural treatments in order to achieve the goals set by a given forest owner. The
nature conservation part will introduce priority goals of conservation biology, the major
threats to natural ecosystems and how they can be managed.

Attendance time:
56 h

Self-study time:
124 h

Course: Forest ecosystem management (Lecture) 2 WLH
Course: Nature conservation (Lecture) 2 WLH
Examination: Written exam (120 minutes) 6C
Examination requirements:

Competition in plant communities, plant — environment interactions, mixed stands,

principles of stand management, silvicultural systems, human land-use, climate change,
biodiversity, ecosystem functioning.

Admission requirements: Recommended previous knowledge:
none none

Language: Person responsible for module:

English Dr. Peter Annighofer

Course frequency: Duration:

each summer semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

cf. examination regulations 5

Maximum number of students:

25
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Module B.MES.1117 - Version 1

Georg-August-Universitat Gottingen 6C

4 WLH
Module B.MES.1117: Ecological climatology
Learning outcome, core skills: Workload:

In this course students will gain insights in the main atmospheric characteristics and how
they influence ecosystem processes and fluxes between ecosystem compounds (e.g.
air, plants, soil). They will also learn how ecosystems feed back to the atmosphere at
local and global scale. This will form the basis for understanding the impact of climate
change on ecosystem functions and services. The lecture course will give an overview
on atmospheric variables such as radiation, humidity, temperature, and wind and their
interactions with terrestrial ecosystems. In the seminar/exercise class, the understanding
will be deepened by quantitative exercises. The students will be trained in quantitative
and qualitative scientific methods to describe climate-dependent physical, chemical and
biological processes in terrestrial ecosystems enabling them to understand and evaluate
the current discussion on climate change and its impact on terrestrial ecosystems.

Attendance time:

56 h
Self-study time:
124 h

Course: Ecological climatology (Lecture, Seminar, Exercise) 4 WLH
Examination: Written exam (120 minutes) 6C
Examination requirements:

Qualitative and quantitative description of radiation, humidity, temperature, wind, their
interactions with terrestrial ecosystems, carbon and water cycle, atmospheric chemistry,
climate change, climate modelling.

Admission requirements: Recommended previous knowledge:
none none

Language: Person responsible for module:
English Prof. Dr. Alexander Knohl

Course frequency: Duration:

each winter semester 1 semester][s]

Number of repeat examinations permitted: Recommended semester:

cf. examination regulations 5

Maximum number of students:

25
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Module B.MES.1118 - Version 1

Georg-August-Universitat Gottingen 6C

4 WLH
Module B.MES.1118: Resource assessment in ecosystems
Learning outcome, core skills: Workload:

The students will be trained

« to identify different types of resources in terrestrial ecosystems and forests in
particular,

» how to assess those resources (abundance, quality, etc.),

» and how to design and conduct a scientifically sound study that aims at assessing
an exemplary resource.

The students will acquire knowledge in the fields of:

» ecosystem assessment, resource identification
» sampling approaches and measurement techniques
« statistical analysis and scientific reporting of results

Attendance time:
56 h

Self-study time:
124 h

Course: Resource assessment in ecosystems (Lecture, Laboratory course) 4 WLH
Contents:

The lecture will introduce various types of resources and present differences in their

provision by different terrestrial ecosystems. During the lab course the students will plan,
conduct and evaluate the assessment of an exemplary resource in a nearby forest.
Examination: Written examination (120 minutes) 6C
Examination requirements:

Knowledge of resource types, definitions, basic statistics (mean, standard deviation,
variance, coefficient of variation), sampling designs, data quality control, factors that

need to be considered in study planning, basic principles of scientific reporting.

Admission requirements: Recommended previous knowledge:
B.MES-SK.1105, B.MES-SK.1108 none

Language: Person responsible for module:
English Dr. Dominik Seidel

Course frequency: Duration:

each winter semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

cf. examination regulations 5

Maximum number of students:

25
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Module B.MES.1119 - Version 1

Georg-August-Universitat Gottingen 6C

4 WLH
Module B.MES.1119: Ecological modelling
Learning outcome, core skills: Workload:

Comprehensive knowledge of ecological models, theories and concepts. Development
of interdisciplinary analytical thinking. Critical analysis and evaluation of the chances and
limitations of different modelling approaches.

Attendance time:
56 h

Self-study time:
124 h

Course: Ecological modelling (Lecture, Tutorial) 4 WLH
Contents:

Theoretical basics as well as classical and modern models of terrestrial ecology with

special consideration of models in microbial ecology. Application and analysis of classic

and modern ecological models and concepts.

Examination: Written examination (90 minutes) 6C
Examination requirements:

Comprehensive knowledge of ecological models, theories and concepts.

Interdisciplinary analytical thinking skills. Ability to critically analyze and evaluate the

chances and limitations of different modelling approaches.

Admission requirements: Recommended previous knowledge:
none none

Language: Person responsible for module:
English Dr. Katrin Mareike Meyer

Course frequency: Duration:

each winter semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

cf. examination regulations 5

Maximum number of students:

25
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Module B.MES.112 - Version 2

Georg-August-Universitat Gottingen 6C

4 WLH
Module B.MES.112: Environmentally friendly production of wood
Learning outcome, core skills: Workload:

Environmentally friendly use of timber, of wood for energy and wood products. Basics
and practice of wood protection and degradation by fungi. Knowledge of technological
relevant wood properties of important commercial timbers. Modification technology for
long-living major forest products (lumber, veneer, plywood, wood-based composites)
and their significance for forest utilization.

Attendance time:
56 h

Self-study time:
124 h

Course: Wood biology (Lecture, exercises, laboratory visits, excursion) 2 WLH
Contents:

Classroom lectures with practical exercises, visits in labs and short presentations of the
students, one excursion to a wood processing company.

Course: Wood-based-composites (Lecture, exercises, laboratory visits, excursion)|2 WLH
Contents:

Classroom lectures with practical exercises, visits in labs and short presentations of the
students, one excursion to a wood processing company.

Examination: Oral examination (approx. 20 minutes) 6C
Examination requirements:

Anatomy, wood physics, wood chemistry, wood properties, wood-based composites,
wood-plastic composites, wood modification, wood protection.

Admission requirements: Recommended previous knowledge:
none none

Language: Person responsible for module:
English Prof. Dr. Holger Militz

Course frequency: Duration:

each winter semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

cf. examination regulations 3

Maximum number of students:

25
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Module B.MES.1121 - Version 1

Georg-August-Universitat Gottingen 6C
4 WLH
Module B.MES.1121: Global change
Learning outcome, core skills: Workload:
At the end of this course the students are expected to Attendance time:
* have insight in the major components of the earth system and how they are S6h _
connected, Self-study time:
» understand how environmental processes and biogeochemical cycles are 124h
regulated by biosphere-hydrosphere-atmosphere feedbacks and how they are
affected by global chance through natural and anthropogenic processes,
« are able to understand and evaluate simple biogeochemical models.
Course: Global change (Lecture, Modelling exercises, Seminar) 4 WLH

Examination: Presentation (approx. 30 minutes, 50%) and written report (max. 10 [6C
pages 50%)

Examination requirements:
Successful completion of assignments. After every lab students are given a mandatory
homework assignment (though not graded).

Admission requirements: Recommended previous knowledge:
none B.MES.1111, B.MES.1117

Language: Person responsible for module:
English Prof. Dr. Edzo Veldkamp

Course frequency: Duration:

each summer semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

cf. examination regulations 6

Maximum number of students:

25
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Module B.MES.113 - Version 3

Georg-August-Universitat Gottingen 6C

4 WLH
Module B.MES.113: Methods in systems biology
Learning outcome, core skills: Workload:

"Omics" techniques are the backbone of modern systems biology. This course
comprises lectures and practicals in genomics, proteomics, transcriptomics and
statistical computing.

The students will learn the theory of these applications, and the functioning of the
required hard- and software. The students will obtain practical training in selected
methods. This involves lab work as well as computer applications. The learning outcome
will be that the students are to apply "omics" methods to questions in ecology and
systems biology.

Attendance time:
56 h

Self-study time:
124 h

Course: Genomics (Lecture, practicals)

1 WLH

Course: Statistical computing and Transcriptomics (Lecture, practicals)

2 WLH

Course: Proteomics (Lecture, practicals)

1 WLH

Examination: Term paper (20 pages max.)

6C

Examination requirements:

Detailed knowledge and understanding of methods to generate and analyse
experiments involving approaches of modern systems biology. This includes a detailed
understanding of basic statistical concepts to analyse “omics” data sets as well as skills
in laboratory analyses and application of software for proteomic and transcriptomic data
analysis..

Skills: knowledge how to analyse plant tissues by application of molecular and statistical
methods.

Admission requirements: Recommended previous knowledge:

Admission requirements: Successful examination |none
in a minimum of 2 of the following courses:
B.MES.101: Molecular plant and stress physiology,
B.MES.103: Ecological genetics, B.MES.106:
Microbiology and molecular biology, B.MES.108:
Computer science and mathematics.

Language: Person responsible for module:
English Prof. Dr. Andrea Polle

Course frequency: Duration:

each winter semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

cf. examination regulations 3

Maximum number of students:
25
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Module B.MES.114 - Version 2

Georg-August-Universitat Gottingen 6C
4 WLH
Module B.MES.114: Biodiversity of pro- and eukaryotic soil microbi-
al communities
Learning outcome, core skills: Workload:

Biodiversity, phylogenetics, morphology and functions of soil microbial communities
consisting of prokaryots (archea, bacteria) and eukaryots (algae and fungi); diversity of
prokaryotic microbial metabolism and environmental functions.

Knowledge of prokaryotic microorganisms and algae relevant for environmental
functions, ability to identify these organisms and to analyse them with molecular
methods; ability to identify major lineages of cyanobacteria and eukaryotic algae from
cultures by microscopy.

Attendance time:

56 h
Self-study time:
124 h

Course: Biodiversity of pro- and eukaryotic soil microbial communities (Lecture) |2 WLH
Course: Biodiversity of pro- and eukaryotic soil microbial communities 2 WLH
(Laboratory course)

Examination: Protocol (10 pages max.) 6C
Examination requirements:

Students prove their ability to perform specific microbiological molecular techniques
independently and their ability to record, interpret and present their experimental results

in written form.

Admission requirements: Recommended previous knowledge:
none none

Language: Person responsible for module:

English Prof. Dr. Rolf Daniel

Course frequency: Duration:

each winter semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

cf. examination regulations 3

Maximum number of students:

25
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Module B.MES.116 - Version 2

Georg-August-Universitat Gottingen 6C

4 WLH
Module B.MES.116: Conservation and ecosystem management
Learning outcome, core skills: Workload:

The course imparts knowledge about the sustainable management of forest ecosystems
and about nature conservation. Based on some fundamentals of forest ecology such as
the impact of competitive interactions between trees, options of stand management are
presented. Mixed stands and their management are of special importance. The course
will provide information on how to analyze forest stands and how to derive appropriate
silvicultural treatments in order to achieve the goals set by a given forest owner. The
nature conservation part will introduce priority goals of conservation biology, the major
threats to natural ecosystems and how they can be managed.

Attendance time:
56 h

Self-study time:
124 h

Course: Forest ecosystem management (Lecture) 2 WLH
Course: Nature conservation (Lecture) 2 WLH
Examination: Written exam (120 minutes) 6C
Examination requirements:

Competition in plant communities, plant — environment interactions, mixed stands,

principles of stand management, silvicultural systems, human land-use, climate change,
biodiversity, ecosystem functioning.

Admission requirements: Recommended previous knowledge:
none none

Language: Person responsible for module:

English Prof. Dr. Christian Ammer

Course frequency: Duration:

each summer semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

cf. examination regulations 5

Maximum number of students:

25
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Module B.MES.117 - Version 2

Georg-August-Universitat Gottingen 6C

4 WLH
Module B.MES.117: Atmosphere-ecosystem interactions
Learning outcome, core skills: Workload:

In this course students will gain insights in the main atmospheric characteristics and how
they influence ecosystem processes and fluxes between ecosystem compounds (e.g.
air, plants, soil). They will also learn how ecosystems feed back to the atmosphere at
local and global scale. This will form the basis for understanding the impact of climate
change on ecosystem functions and services. The lecture course will give an overview
on atmospheric variables such as radiation, humidity, temperature, and wind and their
interactions with terrestrial ecosystems. In the seminar/exercise class, the understanding
will be deepened by quantitative exercises. The students will be trained in quantitative
and qualitative scientific methods to describe climate-dependent physical, chemical and
biological processes in terrestrial ecosystems enabling them to understand and evaluate
the current discussion on climate change and its impact on terrestrial ecosystems.

Attendance time:

56 h
Self-study time:
124 h

Course: Atmosphere-ecosystem interactions (Lecture) 2 WLH
Course: Atmosphere-ecosystem interactions (Seminar, exercise) 2 WLH
Examination: Written exam (120 minutes) 6C
Examination requirements:

Qualitative and quantitative description of radiation, humidity, temperature, wind, their
interactions with terrestrial ecosystems, carbon and water cycle, atmospheric chemistry,

climate change, climate modelling.

Admission requirements: Recommended previous knowledge:
none none

Language: Person responsible for module:

English Prof. Dr. Alexander Knohl

Course frequency: Duration:

each winter semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

cf. examination regulations 5

Maximum number of students:

25

79



Module B.MES.118 - Version 2

Georg-August-Universitat Gottingen 6C

4 WLH
Module B.MES.118: Resource assessment in ecosystems
Learning outcome, core skills: Workload:

The students will be trained

* to analyse issues and problems of ecological monitoring, with a focus on terrestrial
ecosystems,

* to plan their own monitoring studies on statistically sound grounds balancing
scientific-technical ojectives and economic feasibility,

« to critically assess and understand monitoring studies carried out by other.

These learning outcomes imply acquiring / enchancing knowledge and skills in the
following fields:

» design-based statistical sampling, including estimation design,

« empirical statistical models,

 characteristics of a seriers of sampling designs and plot designs,
« the systematic planning process in monitoring studies.

Attendance time:
56 h

Self-study time:
124 h

Course: Resource assessment in ecosystems (Lecture) 2 WLH
Contents:

The lectures comprise the theoretical foundations of monitoring and also the discussion
based analysis of cases.

Course: Resource assessment in ecosystems (Laboratory course) 2 WLH
Contents:

The field labs are practical exercises in field data collection techniques and

measurement devices, the in-house labs are on data analysis and estimation.

Examination: Written exam (120 minutes) 6C
Examination requirements:

Basics of descriptive and inferential statistics (mean, variance, standard error,

confidence interval, bias, precision, random selection), relevant basic sampling design
options (simple random, stratified random, systematic, cluster

sampling), relevant response designs options (fixed area plots, variable plots, distance
techniques, point sampling, line sampling). Statistical estimation. Planning criteria for
assessments.

Admission requirements: Recommended previous knowledge:
B.MES-SK.115, B.MES.108 none

Language: Person responsible for module:
English Prof. Dr. Christoph Kleinn

Course frequency: Duration:

each winter semester 1 semester][s]

Number of repeat examinations permitted: Recommended semester:

cf. examination regulations 5
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Module B.MES.118 - Version 2

Maximum number of students:
25
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Module B.MES.119 - Version 2

Georg-August-Universitat Gottingen 6C

4 WLH
Module B.MES.119: Isotopes in ecosystem sciences
Learning outcome, core skills: Workload:

The course provides a very broad background for isotope applications in ecosystem
compartments including soils, plants, atmosphere, and microorganisms. Overview

of various tracer methods and isotope applications will be presented. The specifics

of stable and radioactive isotopes for investigations of ecosystem processes from
submolecular to global scale will give deep background for future isotope applications in
Bachelor, Master and PhD theses.

Attendance time:
56 h

Self-study time:
124 h

Course: Stable isotopes (Lecture, seminar with exercises) 2 WLH
Course: Radioactive isotopes and labeling techniques (Lecture, seminar) 2 WLH
Examination: Written exam (90 minutes) 6C
Examination requirements:

Knowledge of specified teaching content, achievement of defined goals and proof of

target competence.

Admission requirements: Recommended previous knowledge:
none none

Language: Person responsible for module:

English Prof. Dr. Yakov Kuzyakov

Course frequency: Duration:

each winter semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

cf. examination regulations 5

Maximum number of students:

25
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Module B.MES.1201 - Version 1

Georg-August-Universitat Gottingen 6C
4 WLH
Module B.MES.1201: Special topics in plant methods and ecological

applications |

Learning outcome, core skills: Workload:

This elective module consists of a seminar and advanced method courses. In the Attendance time:
seminar the students will be informed about recent development and new discoveries in |56 h

forest botany, plant — microbial interactions, biotechnology, plant molecular genetics and | Self-study time:
practical applications. In the advanced method courses student undertake internships 124 h

and/or field excursions to learn new methods and applications in plant physiology and
ecology. The students will take responsibility in the organization of their study program.

Course: Forest botany (Seminar) 2 WLH

Course: Ecological applications / Field excursion (Lecture, practical) 2 WLH

Examination: Oral presentation (approx. 15 minutes) and written report (max. 10 [6C
pages)

Examination requirements:
Discussion of scientific presentations, knowledge in recent problems in Forest Botany,
application of advanced scientific methods to selected problems in plant science.

Skills: knowledge in critical text analyses and presentation skills, knowledge in data base
research, practical skills in handling modern equipment for plant analyses.

Admission requirements: Recommended previous knowledge:
none In-depth knowledge in biology is required
Language: Person responsible for module:
English Prof. Dr. Andrea Polle

Course frequency: Duration:

each summer semester 1 semester][s]

Number of repeat examinations permitted: Recommended semester:

cf. examination regulations 4

Maximum number of students:

10
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Module B.MES.1202 - Version 1

Georg-August-Universitat Gottingen 6C

4 WLH
Module B.MES.1202: Special topics in plant methods and ecological
applications Il
Learning outcome, core skills: Workload:

This elective module consists of a seminar and an advanced method course. The
seminar will be conducted as a journal club. The students will get lists of papers which
they have to read and present during the semester. The topics will be chosen from
recent literature. The goal is to become involved in research and to learn to understand
how to structure research and to publish. In the advanced method courses, lectures
and specialized techniques will be taught and practiced. The students will organize the
journal club.

Attendance time:
56 h

Self-study time:
124 h

Course: Advanced plant biochemistry and genetics / Journal club (Seminar) 2 WLH
Course: Advanced methods (Lecture, practical) 2 WLH
Examination: Oral presentation (approx. 15 minutes) and written report (10 pages |6 C
max.)

Examination requirements:

Reading and analyzing scientific publications, in-depth understanding of scientific

working methods in plant ecology and molecular biology.

Skills: knowledge in critical text analyses and presentation skills, knowledge in research
methods.

Admission requirements: Recommended previous knowledge:
none In-depth knowledge in biology is required
Language: Person responsible for module:

English Prof. Dr. Andrea Polle

Course frequency: Duration:

each summer semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

cf. examination regulations 4

Maximum number of students:
10
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Module B.MES.1203 - Version 1

Georg-August-Universitat Gottingen 6C

4 WLH
Module B.MES.1203: Semiochemical diversity
Learning outcome, core skills: Workload:

Students will learn to investigate the dynamics of semiochemical diversity in different
types of ecosystems. This involves field sampling of important plants and animals,
volatile extraction from different tissues, laboratory analyses of various types of volatile
markers, data analyses and interpretation. Students will learn practical steps to assess
semiochemical diversity, and will be able to evaluate the use of chemo-ecological
methods for applications in plant protection, nature conservation, and ecosystem
management.

Attendance time:

56 h
Self-study time:
124 h

Course: Semiochemical diversity (Lecture) 1 WLH
Course: Methods to study semiochemical diversity and biodiversity (Workshop, 3 WLH
laboratory course)

Examination: Term paper (20 pages max.) 6C
Examination requirements:

Classification of semiochemicals, measures of chemical and biological diversity,

analytical and determination methods, key species, key volatiles, key processes,
semiochemicals in practical application.

Admission requirements: Recommended previous knowledge:
B.MES.1102 none

Language: Person responsible for module:

English N.N.

Course frequency: Duration:

each summer semester 1 semester][s]

Number of repeat examinations permitted: Recommended semester:

cf. examination regulations 4

Maximum number of students:

25
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Module B.MES.1204 - Version 1

Georg-August-Universitat Gottingen 6C

4 WLH
Module B.MES.1204: Protection of renewable resources
Learning outcome, core skills: Workload:

The use of chemical methods is commonplace in protection measures at various
levels of biological organization in forest protection, plant protection and stored product
protection. Students will learn the results of chemo-ecological approaches in integrated
pest management based on selected projects and recent literature. Students will be
able to critically evaluate benefits and limitations of chemo-ecological approaches in a
production and conservation context. Examples will be taken from different geographic
and climatic regions.

Attendance time:
56 h

Self-study time:
124 h

Course: Protection of renewable resources based on chemical and chemo- 1 WLH
ecological methods (Lecture)

Course: Assessment of protection measures for renewable resources (Seminar, |3 WLH
Workshop)

Examination: Oral presentation (approx. 15 minutes) with written outline (max.5 [6C
pages)

Examination requirements:

Application of semiochemicals in different ecosystems, quality control, toxicology,

integrated pest management, production of renewable resources, nature protection.

Admission requirements: Recommended previous knowledge:
none none

Language: Person responsible for module:

English N.N.

Course frequency: Duration:

each summer semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

cf. examination regulations 4

Maximum number of students:

25
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Module B.MES.1205 - Version 1

Georg-August-Universitat Gottingen 6C

4 WLH
Module B.MES.1205: Isotopes in ecosystem sciences
Learning outcome, core skills: Workload:

The course provides a very broad background for isotope applications in ecosystem
compartments including soils, plants, atmosphere, and microorganisms. Overview

of various tracer methods and isotope applications will be presented. The specifics

of stable and radioactive isotopes for investigations of ecosystem processes from
submolecular to global scale will give deep background for future isotope applications in
Bachelor, Master and PhD theses.

Attendance time:

56 h
Self-study time:
124 h

Course: Stable isotopes (Lecture, seminar with exercises) 2 WLH
Course: Radioactive isotopes and labeling techniques (Lecture, seminar) 2 WLH
Examination: Written examination (90 minutes) 6C
Examination requirements:

Knowledge of specified teaching content, achievement of defined goals and proof of

target competence.

Admission requirements: Recommended previous knowledge:
none none

Language: Person responsible for module:

English Dr. Jens Dyckmans

Course frequency: Duration:

each winter semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

cf. examination regulations 5

Maximum number of students:

25
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Module B.MES.1206 - Version 1

Georg-August-Universitat Gottingen 6C

4 WLH
Module B.MES.1206: Intraspecific diversity of plants
Learning outcome, core skills: Workload:

Students will learn to investigate the dynamics of intraspecific diversity in different
types of ecosystems. This involves field sampling of important plants, DNA extraction
from different tissues, laboratory analyses with various types of molecular markers,
data analyses and interpretation. Students will learn practical steps to assess genetic
diversity, and will be able to evaluate the use of DNA-based methods for applications in
breeding, conservation, and ecosystem management.

Attendance time:
56 h

Self-study time:
124 h

Course: Intraspecific diversity of plants (Lecture) 1 WLH
Course: DNA based methods to study biodiversity (Workshops, laboratory 3 WLH
exercise)

Examination: Term paper (20 pages max.) 6C
Examination requirements:

DNA markers and techniques, estimation of intraspecific diversity in different types of
ecosystems, methods used for experimental sampling, DNA extraction from different

tissues, laboratory techniques, data analyses and interpretation and application of

results.

Admission requirements: Recommended previous knowledge:
B.MES.1103, B.MES.1104 none

Language: Person responsible for module:

English Prof. Dr. Konstantin V. Krutovsky

Course frequency: Duration:

each summer semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

cf. examination regulations 4

Maximum number of students:

25
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Module B.MES.121 - Version 2

Georg-August-Universitat Gottingen 6C
4 WLH
Module B.MES.121: Global change

Learning outcome, core skills: Workload:
At the end of this course the students are expected to Attendance time:
* have insight in the major components of the earth system and how they are S6h _
connected, Self-study time:
» understand how environmental processes and biogeochemical cycles are 124h
regulated by biosphere-hydrosphere-atmosphere feedbacks and how they are
affected by global chance through natural and anthropogenic processes,
« are able to understand and evaluate simple biogeochemical models.
Course: Global change (Lecture) 2 WLH
Course: Global change (Modelling exercises, seminar) 2 WLH

Examination: Presentation (approx. 30 minutes, 50%) and written report (10 pages |6 C
max., 50%)

Examination prerequisites:

Successful completion of exercises and seminar

Examination requirements:
Successful completion of assignments. After every lab students are given a mandatory
homework assignment (though not graded).

Admission requirements: Recommended previous knowledge:
none B.MES.111, B.MES.117

Language: Person responsible for module:
English Prof. Dr. Edzo Veldkamp

Course frequency: Duration:

each summer semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

cf. examination regulations 6

Maximum number of students:

25
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Module B.MES.122 - Version 2

Georg-August-Universitat Gottingen 6C

4 WLH
Module B.MES.122: Molecular soil ecology
Learning outcome, core skills: Workload:

This lecture and laboratory course aims to integrate the basic knowledge on soil
microbiology in ecological studies. The course is focused on the importance of active
microorganisms and their diversity of species/genetic lineages as biogeochemical driver
of soil processes linking microbial growth, enzymes kinetics and the stoichiometry with
the modern molecular and isotopic approaches. Experiments will demonstrate how the
hotspots of microbial activity (rhizosphere, detritusphere, biopores) can be revealed and
visualized in situ in soil.

» Goup 1: The microbial activity state is characterized by the values of eco-
physiological indicators based on respiration, molecular biomarkers and viable cell
compartments (ATP, PLFA, RNA). The Laboratory training links visualization of
plant-microbial interactions by novel zymography approach (based on fluorogenic
substrates) with enzyme kinetics and microbial growth parameters determined in
the rhizosphere hotspots under impact of environmental stressors.

» Group 2: Students will become familiar with molecular technologies used for
analyzing the structure and function of decomposer systems, such as quantitative
real time PCR, tagging of organisms by fluorescent markers compound specific
stable isotope lipid analysis and molecular gut content analysis.

Attendance time:
56 h

Self-study time:
124 h

Course: Molecular soil ecology (Lecture and Seminar) 2 WLH
Course: Molecular soil ecology (Laboratory course and Seminar) 2 WLH
Examination: Oral presentation (approx. 15 minutes) with written outline (10 pages|6 C
max.)
Examination requirements:
Knowledge on:

» Plant-microbial and microbial interactions in soil

» Functional diversity and genetic diversity of soil microbial communities

» Technigues to analyze soil-micro-foodwebs, such as zymography, application of

fluorogenic substrates, enzymes kinetics, microbial growth, stable isotopes and
lipid analysis

» Response of soil microorganisms to environmental stressors
Admission requirements: Recommended previous knowledge:
none none
Language: Person responsible for module:
English Prof. Dr. Stefan Scheu
Course frequency: Duration:
each summer semester 1 semester[s]
Number of repeat examinations permitted: Recommended semester:
cf. examination regulations 6
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Maximum number of students:
25
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Module B.MES.123 - Version 2

Georg-August-Universitat Gottingen 6C

4 WLH
Module B.MES.123: Project (research participation)
Learning outcome, core skills: Workload:

This course is a final step linking the data-set obtained and statistically treated by the
students in practical trainings (B.MES. 105; 111; 113; B.MES-SK-115; 122) to the
ongoing research projects. Introduction of structure, research strategy and outcome

of the projects, from which the students have got the samples for practical training

in previous semesters. Students compare their own results to the projects outcome.
Course gives an advanced knowledge and application skills on the methods learnt within
MES program (B.MES. 105; 111; 113; 115; 119; 122). Lecture course on Project design
comprises all necessary steps to develop a scientific project: literature acquisition,
research idea, scientific hypotheses, research strategy, design of the experiments (sites
selection, sampling procedure, selection of methods), expected outcome and knowledge
dissemination, time-table. Students develop and present their own projects for Bachelor
study. This course is also aimed to help the students in preparation of their Bachelor
study using as practical examples on-going projects of the department of “Soil Science
of Temperate Ecosystems”.

Attendance time:
56 h

Self-study time:
124 h

Course: Project design (Lectures and Seminar) 2 WLH
Contents:

Lecture course on Project design. Seminar on the own contribution to research.

Course: Project (research participation) 2 WLH

Contents:
Laboratory courses work and/or active participation in ongoing research projects of
lectures involved in the program.

Examination: Oral presentation (approx. 15 minutes) with written outline (10 pages
max.)

6C

Examination requirements:
Scientific hypotheses, experimental design, laboratory techniques, analysis
interpretation and scientific presentation of research results.

Admission requirements: Recommended previous knowledge:
At least 120 credits earned none

Language: Person responsible for module:
English PD Dr. Evgenia Blagodatskaya
Course frequency: Duration:

each summer semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

cf. examination regulations 6

Maximum number of students:

25
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Module B.MES.301 - Version 2

Georg-August-Universitat Gottingen 6C
4 WLH
Module B.MES.301: Special topics in plant methods and ecological

applications |

Learning outcome, core skills: Workload:

This elective module consists of a seminar and advanced method courses. In the Attendance time:
seminar the students will be informed about recent development and new discoveries in |56 h

forest botany, plant — microbial interactions, biotechnology, plant molecular genetics and | Self-study time:
practical applications. In the advanced method courses student undertake internships 124 h

and/or field excursions to learn new methods and applications in plant physiology and
ecology. The students will take responsibility in the organization of their study program.

Course: Forest botany (Seminar) 2 WLH

Course: Ecological applications / Field excursion (Lecture, practical) 2 WLH

Examination: Oral presentation (aaprox. 15 minutes) and written report (10 pages |6 C
max.)

Examination requirements:
Discussion of scientific presentations, knowledge in recent problems in Forest Botany,
application of advanced scientific methods to selected problems in plant science.

Skills: knowledge in critical text analyses and presentation skills, knowledge in data base
research, practical skills in handling modern equipment for plant analyses.

Admission requirements: Recommended previous knowledge:
none In-depth knowledge in biology is required
Language: Person responsible for module:
English Prof. Dr. Andrea Polle

Course frequency: Duration:

each summer semester 1 semester][s]

Number of repeat examinations permitted: Recommended semester:

cf. examination regulations 4

Maximum number of students:

10
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4 WLH
Module B.MES.302: Special topics in plant methods and ecological
applications Il
Learning outcome, core skills: Workload:

This elective module consists of a seminar and an advanced method course. The
seminar will be conducted as a journal club. The students will get lists of papers which
they have to read and present during the semester. The topics will be chosen from
recent literature. The goal is to become involved in research and to learn to understand
how to structure research and to publish. In the advanced method courses, lectures
and specialized techniques will be taught and practiced. The students will organize the
journal club.

Attendance time:
56 h

Self-study time:
124 h

Course: Advanced plant biochemistry and genetics / Journal club (Seminar) 2 WLH
Course: Advanced methods (Lecture, practical) 2 WLH
Examination: Oral presentation (approx. 15 minutes) and written report (10 pages |6 C
max.)

Examination requirements:

Reading and analyzing scientific publications, in-depth understanding of scientific

working methods in plant ecology and molecular biology.

Skills: knowledge in critical text analyses and presentation skills, knowledge in research
methods.

Admission requirements: Recommended previous knowledge:
none In-depth knowledge in biology is required
Language: Person responsible for module:

English Prof. Dr. Andrea Polle

Course frequency: Duration:

each summer semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

cf. examination regulations 4

Maximum number of students:
10
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4 WLH
Module B.MES.303: Semiochemical diversity
Learning outcome, core skills: Workload:

Students will learn to investigate the dynamics of semiochemical diversity in different
types of ecosystems. This involves field sampling of important plants and animals,
volatile extraction from different tissues, laboratory analyses of various types of volatile
markers, data analyses and interpretation. Students will learn practical steps to assess
semiochemical diversity, and will be able to evaluate the use of chemo-ecological
methods for applications in plant protection, nature conservation, and ecosystem
management.

Attendance time:

56 h
Self-study time:
124 h

Course: Semiochemical diversity (Lecture) 1 WLH
Course: Methods to study semiochemical diversity and biodiversity (Workshop, 3 WLH
laboratory course)

Examination: Term paper (20 pages max.) 6C
Examination requirements:

Classification of semiochemicals, measures of chemical and biological diversity,

analytical and determination methods, key species, key volatiles, key processes,
semiochemicals in practical application.

Admission requirements: Recommended previous knowledge:
B.MES.102 none

Language: Person responsible for module:

English Prof. Dr. Stefan Schiitz

Course frequency: Duration:

each summer semester 1 semester][s]

Number of repeat examinations permitted: Recommended semester:

cf. examination regulations 4

Maximum number of students:

25
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4 WLH
Module B.MES.304: Protection of renewable resources
Learning outcome, core skills: Workload:

The use of chemical methods is commonplace in protection measures at various
levels of biological organization in forest protection, plant protection and stored product
protection. Students will learn the results of chemo-ecological approaches in integrated
pest management based on selected projects and recent literature. Students will be
able to critically evaluate benefits and limitations of chemo-ecological approaches in a
production and conservation context. Examples will be taken from different geographic
and climatic regions.

Attendance time:
56 h

Self-study time:
124 h

Course: Protection of renewable resources based on chemical and chemo- 1 WLH
ecological methods (Lecture)

Course: Assessment of protection measures for renewable resources (Seminar, |3 WLH
workshop)

Examination: Oral presentation (approx. 15 minutes) with written outline (5 pages |6 C
max.)

Examination requirements:

Application of semiochemicals in different ecosystems, quality control, toxicology,

integrated pest management, production of renewable resources, nature protection.

Admission requirements: Recommended previous knowledge:
none none

Language: Person responsible for module:

English Prof. Dr. Stefan Schitz

Course frequency: Duration:

each summer semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

cf. examination regulations 4

Maximum number of students:

25

96




Module B.MES.305 - Version 2

Georg-August-Universitat Gottingen 6C
4 WLH
Module B.MES.305: Conservation of biodiversity

Learning outcome, core skills: Workload:

The use of molecular methods is commonplace in conservation at various levels of Attendance time:
biological organization from genes to ecosystems. Students will examin the results 56 h

of molecular approaches in biodiversity conservation based on selected projects and Self-study time:
recent literature. Students will be able to critically evaluate benefits and limitations 124 h

of molecular studies in a conservation context. Examples will be taken from different
geographic and climatic regions.

Course: Conservation of biodiversity based on molecular tools (Lecture) 1 WLH

Course: Assessment of molecular diversity for conservation (Seminar, Workshop) |3 WLH

Examination: Oral presentation (approx. 15 minutes) with written outline (5 pages |6 C
max.)

Examination requirements:

Effective comprehension of scientific literature with regard to conservation of
biodiversity, different methods used for conservation of biodiversity and their specific
applications, critical evaluation of molecular studies in a conservation context.

Admission requirements: Recommended previous knowledge:
none none

Language: Person responsible for module:
English N. N.

Course frequency: Duration:

each summer semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

cf. examination regulations 4

Maximum number of students:

25
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4 WLH
Module B.MES.306: Intraspecific diversity of plants
Learning outcome, core skills: Workload:

Students will learn to investigate the dynamics of intraspecific diversity in different
types of ecosystems. This involves field sampling of important plants, DNA extraction
from different tissues, laboratory analyses with various types of molecular markers,
data analyses and interpretation. Students will learn practical steps to assess genetic
diversity, and will be able to evaluate the use of DNA-based methods for applications in
breeding, conservation, and ecosystem management.

Attendance time:
56 h

Self-study time:
124 h

Course: Intraspecific diversity of plants (Lecture) 1 WLH
Course: DNA based methods to study biodiversity (Workshops, laboratory 3 WLH
exercise)

Examination: Term paper (20 pages max.) 6C
Examination requirements:

DNA markers and techniques, estimation of intraspecific diversity in different types of
ecosystems, methods used for experimental sampling, DNA extraction from different

tissues, laboratory techniques, data analyses and interpretation and application of

results.

Admission requirements: Recommended previous knowledge:
B.MES.103, B.MES.104 none

Language: Person responsible for module:

English N. N.

Course frequency: Duration:

each summer semester 1 semester][s]

Number of repeat examinations permitted: Recommended semester:

cf. examination regulations 4

Maximum number of students:

25
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Georg-August-Universitat Gottingen 3 C (incl. key
o ) ) comp.: 3 C)

Module B.Mat.0922: Mathematics information services and electro- |2 WLH

nic publishing

Learning outcome, core skills: Workload:

Learning outcome:

After having successfully completed the module, students are familiar with the basics of
mathematics information services and electronic publishing. They

» work with popular information services in mathematics and with conventional, non-
electronic as well as electronic media;

» know a broad spectrum of mathematical information sources including
classification principles and the role of meta data;

+ are familiar with current development in the area of electronic publishing in the
subject mathematics.

Core sKkills:

After successfull completion of the module students have acquired subject-specific
information competencies. They

+ have suitable research skills;
« are familiar with different information and specific publication services.

Attendance time:
28 h

Self-study time:
62 h

Course: Lecture course (Lecture)
Contents:
Lecture course with project report

Examination: Written examination (90 minutes), not graded 3C
Examination prerequisites:

Regular participation in the course

Examination requirements:

Application of the acquired skills in individual projects in the area of mathematical

information services and electronic publishing

Admission requirements: Recommended previous knowledge:
none none

Language: Person responsible for module:
English Programme coordinator

Course frequency: Duration:

each summer semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

twice Bachelor: 1 - 6; Master: 1 - 4; Promotion: 1 - 6
Maximum number of students:

not limited

Additional notes and regulations:
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Instructors: Lecturers at the Mathematical Institute
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4 WLH
Module B.Mat.3043: Non-life insurance mathematics
Learning outcome, core skills: Workload:

Non-life insurance mathematics deals with models and methods of quantifying risks with
both, the occurrence of the loss and its amount showing random patterns. In particular
the following problems are to be solved:

» determing appropriate insurance premiums,

« calculate adequate loss reserves,

» determine how to allocate risk between policyholder and insurer resp. insurer and
reinsurers.

The German Actuarial Association (Deutsche Aktuarvereinigung e. V.) has certified this
module as element of the training as an actuary (,Aktuar DAV* / ,Aktuarin DAV*, cf.
www.aktuar.de). To this end, the course is designed in view of current legislative and
regulatory provisions of the Federal Republic of Germany.

Learning Outcomes
The aim of the module is to equip students with knowledge in four areas:

1. risk models,
2. pricing,

3. reserving,
4. risk sharing.

After completion of the module students are familiar with fundamental terms and
methods of non-life insurance mathematics. They

« are familiar with and able to handle essential definitions and terms within non-life
insurance mathematics;

« have an overview of the most valuables problem statements of non-life insurance;

 understand central aspects of risk theory;

» know substantial pricing and reserving methods,

 estimate ruin probabilities;

* are acquainted with the most important reinsurance forms and reinsurance pricing
methods.

Competencies

After successful completion of the module students have acquired fundamental
competencies within non-life insurance. They are able to

 evaluate and quantify fundamental risks,

» model the aggregate loss with individual or collective model,

» apply a basic reserve of solving approaches,

» analyse and develop pricing models which mathematically are state of the art,
 apply different reserving methods and calculate outstanding losses,

 assess reinsurance contracts.

Attendance time:
56 h

Self-study time:
124 h

Course: Lecture course with problem session

4 WLH
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Examination: Written examination (120 minutes)

6C

Examination requirements:
Basic knowledge of non-life insurance mathematics

Admission requirements:

Recommended previous knowledge:

none B.Mat.1400
Language: Person responsible for module:
English Programme coordinator

Course frequency:
not specified

Duration:
1 semester][s]

Number of repeat examinations permitted:
twice

Recommended semester:
Bachelor: 4 - 6; Master: 1 - 4

Maximum number of students:
not limited

Additional notes and regulations:
Lecturers of the Institute of Mathematical Stochastics
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4 WLH
Module B.Mat.3044: Life insurance mathematics
Learning outcome, core skills: Workload:

This module deals with the basics of the different branches in life insurance
mathematics.In particular, the students get to know both the classical deterministic
model and the stochastic model as well as how to apply them to problems relevant in
the respective branch. On this base the students describe essential notions of present
values, premiums and their present values as well as the actuarial reserve.

The German Actuarial Association (Deutsche Aktuarvereinigung e. V.) has certified this
module as element of the training as an actuary (,Aktuar DAV* / ,Aktuarin DAV*, cf.
www.aktuar.de). To this end, the course is designed in view of current legislative and
regulatory provisions of the Federal Republic of Germany.

Learning outcomes:
After successfully completing this module students are familiar with fundamental terms
and methods of life insurance mathematics. In particular they

 assess cashflows within financial and insurance mathematics,

» apply methods of life insurance mathematics to problems from theory and practise.

 characterise financial secutiries and insurance contracts in terms of cashflows,

» have an overview of the most valuables problem statements of life insurance,

» understand the stochastic interest structure,

» master fundamental terms and notions of life insurance mathematics,

» get an overwiew of most important problems in life insurance mathematics,

» understand mortality tables and leaving orders within pension insurance,

» know substantial pricing and reserving methods,

» know the economic and legal requirements of private health insurance in Germany,

 are acquainted with per-head loss statistics, present value factor calculation and
biometric accounting priciples.

Competencies:
A student who completes this module successfully should have acquired fundamental
competencies within life insurance. The student should be able to

 assess cashflows with respect to both collateral and risk under deterministic
interest structure,

« calculating premiums and provisions in life -, health- and pension-insurance,

 understand the actuarial equivalence principle as base of actuarial valuation in life
insurance,

 apply and understand the actuarial equivalence principle for calculating premiums,
actuarial reserves and ageing provisions,

« calculate profit participation in life insurance,

* master premium calculation in health-insurance,

« calculate present value and settlement value of pension obligations,

« find mathematical solutions to practical questions in life, health and pension
insurance.

Attendance time:

56 h

Self-study time:

124 h
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Course: Lecture course with problem session

4 WLH

Examination: Written examination (120 minutes)

6C

Examination requirements:
Basic knowledge of life insurance mathematics

Admission requirements:

Recommended previous knowledge:

none B.Mat.1400
Language: Person responsible for module:
English Programme coordinator

Course frequency:
not specified

Duration:
1 semester[s]

Number of repeat examinations permitted:
twice

Recommended semester:
Bachelor: 4 - 6; Master: 1 - 4

Maximum number of students:
not limited

Additional notes and regulations:
Lecturers of the Institute of Mathematical Stochastics
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) ) ) 6 WLH
Module B.Phy.1512: Particle physics Il - of and with quarks
Learning outcome, core skills: Workload:
After successful completion of this module, students should be familiar with the Attendance time:
properties and interactions of quarks as well as with experimental methods and 84 h
experiments which lead to their discovery and are used for precise studies. Self-study time:

96 h

Course: Particle physics Il - of and with quarks (Lecture) 4 WLH
Course: Particle physics Il - of and with quarks (Exercise) 2 WLH
Examination: Oral examination (approx. 30 minutes) 6C
Examination requirements:
Concepts and methods along with specific implementations of statistical methods in data
analysis.
Properties and discovery of quarks, discovery of W and Z bosons at hadron colliders,
the top-quark, CKM mixing matrix, decays of heavy quarks, quark mixing and
oscillations, CP-violation, jets, gluons and fragmentation, deep-inelastic scattering, QCD
tests and measurement of the strong coupling alpha_s.

Admission requirements:
none

Recommended previous knowledge:
Introduction to Nuclear/Particle Physics

Language:
German, English

Person responsible for module:
Prof. Dr. Arnulf Quadt

Course frequency:
each summer semester

Duration:
1 semester[s]

Number of repeat examinations permitted:

three times

Recommended semester:
Bachelor: 6; Master: 1 - 2

Maximum number of students:
30

105



Module B.Phy.1522 - Version 4

» Quasiparticle scattering processes

phenomena
* Magnetic ordering phenomena
» The BCS theory of superconductivity

After successful completion of this Module students will be able to understand:

» The role of the band-structure for electron and lattice dynamics
» The motion of crystal electrons/holes in electric and magnetic fields

» The deviation of macroscopic dielectric properties from microscopic theory
» The dielectric properties of metals and plasma oscillations
* Independent electron magnetism and the emergence of collective magnetic

Georg-August-Universitat Gottingen 6C

4 WLH
Module B.Phy.1522: Solid State Physics Il
Learning outcome, core skills: Workload:

Attendance time:
56 h

Self-study time:
124 h

Course: Solid State Physics

Examination requirements:

properties of solids, superconductivity.

Examination: Oral examination (approx. 30 minutes)

Examination topics: Basics, phenomena and models for electrons and lattice dynamics
in solids. Concepts of quasi-particle interaction: Transport phenomena incl. electrical
and thermal conductivity, dielectric properties, plasmons. Semiconductors, magnetic

6C

Admission requirements:
none

Recommended previous knowledge:

Introduction to solid state physics

Language:
German, English

Person responsible for module:

Prof. Dr. Stefan Mathias

Course frequency:
each summer semester

Duration:
1 semester[s]

three times

Number of repeat examinations permitted:

Recommended semester:
Bachelor: 6; Master: 1 - 2

Maximum number of students:
120
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4 WLH
Module B.Phy.1531: Introduction to Materials Physics
Learning outcome, core skills: Workload:

This 2 week long intensive course is offered between the winter and summer semesters.
It applies the knowledge obtained in the Einfuhrung in die Festkorperphysik and
Thermodynamik und statistische Physik to understanding the structure, properties and
dynamic behavior of the materials we use in our everyday lives.

Learning outcomes: crystal defects, disordered systems, impurities, crystalline
mixtures and alloys, phase diagrams, phase transformations, diffusion, kinetics,
materials selection, structure-property relations.

Core skills: The students will gain an understanding of the different materials classes
that we use in everyday life, including: how properties of materials are determined by
their atomic scale structure, which driving forces determine the structure of equilibrium
phases, and how kinetic processes control phase transformations and the dynamics of
non-equilibrium processes.

Attendance time:
56 h

Self-study time:
64 h

Course: Introduction to Materials Physics (Lecture) 2 WLH
Course: Introduction to Materials Physics (Exercise) 2 WLH
Examination: Written or oral examWritten exam (120 minutes) or oral examination |4 C
(approximately 30 minutes)

Examination prerequisites:

50% of the homework problems must be solved successfully.

Examination requirements:

Crystal defects, disordered systems, impurities, crystalline mixtures and alloys, phase

diagrams, phase transformations, diffusion, kinetics, materials selection.

Admission requirements: Recommended previous knowledge:
none » Experimentelle Methoden der Materialphysik,

 Einfiihrung in die Festkdrperphysik,
» Thermodynamik und statistische Physik

Language: Person responsible for module:
English Prof.in Cynthia Volkert

Course frequency: Duration:

each winter semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

three times Bachelor: 5 - 6; Master: 1

Maximum number of students:
30
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After successful completion of the module students are familiar with the basic concepts
of astrophysics in observation and theory. In particular, they

» have gained an overview of observational techniques in astronomy

 understand the basic physics of the formation, structure and evolution of stars and
planets have learned about the classification and structure of normal and active
galaxies

» understand the basic physics of homogeneous cosmology and cosmological
structure formation

Georg-August-Universitat Gottingen 8C

6 WLH
Module B.Phy.1551: Introduction to Astrophysics
Learning outcome, core skills: Workload:

Attendance time:
84 h

Self-study time:
156 h

Course: Lecture and exercises for introduction to astrophysics

Examination: oral (approx. 30 minutes) or written (120 min.) exam 8C
Examination prerequisites:

At least 50% of the homework of the excercises have to be solved successfully.

Examination requirements:

Observational techniques, Planets and exoplanets, planet formation, stellar formation,
structure and evolution, galaxies, AGN and quasars, cosmology, structure formation
Admission requirements: Recommended previous knowledge:
none none

Language: Person responsible for module:
English, German Prof. Dr. Jens Niemeyer

Course frequency: Duration:

each winter semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

three times Bachelor: 5 - 6; Master: 1

Maximum number of students:

120

108




Module B.Phy.1561 - Version 5

Georg-August-Universitat Gottingen 6C

6 WLH
Module B.Phy.1561: Introduction to Physics of Complex Systems
Learning outcome, core skills: Workload:

Sound knowledge of essential methods and concepts from Nonlinear Dynamics and
Complex Systems Theory, including practical skills for analysis and simulation (using, for
example, the programming language python) of dynamical systems.

Attendance time:
84 h

Self-study time:
96 h

Course: Introduction to Physics of Complex Systems (Lecture) 4 WLH
Course: Introduction to Physics of Complex Systems (Exercise) 2 WLH
Examination: written examination (120 Min.) or oral examination (approx. 30 Min.) |6 C
Examination prerequisites:
At least 50% of the homework of the excercises have to be solved successfully.
Examination requirements:
» Knowledge of fundamental principles and methods of Nonlinear Physics
» Modern experimental techniques and theoretical models of Complex Systems
theory.
Admission requirements: Recommended previous knowledge:
none Basic programming skills (for the exercises)
Language: Person responsible for module:
English, German Prof. Dr. Stefan Klumpp
Prof. Dr. Ulrich Parlitz
Course frequency: Duration:
each winter semester 1 semester[s]
Number of repeat examinations permitted: Recommended semester:
three times Bachelor: 5 - 6; Master: 1 - 2
Maximum number of students:
120
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6 WLH
Module B.Phy.1571: Introduction to Biophysics
Learning outcome, core skills: Workload:

After attending this course, students will have basic knowledge about

* the build-up of cells and the function of the components

* transport phenomena on small length scales, derivation and solution of the
diffusion equation

+ laminar hydrodynamics and its application in biological systems (flow, swimming,
motility)

* reaction kinetics and cooperativity, including enzymes

* non-covalent interaction forces

* self-assembly

* biological (lipid) membrane build-up and dynamics

 biopolymer physics and cytoskeletal filaments, including filament and cell
mechanics

* neurobiophysics

« experimental methods, including state-of-the-art microscopy

Attendance time:
84 h

Self-study time:
96 h

Course: Introduction to Biophysics (Lecture) 4 WLH
Contents:

components of the cell; diffusion, Brownian motion and random walks; low Reynolds

number hydrodynamics; chemical reactions, cooperativity and enzymes; biomolecular
interaction forces and self-assembly; membranes; polymer physics and mechanics of

the cytoskeleton; neurobiophysics; experimental methods and microscopy

Course: Introduction to Biophysics (Exercise) 2 WLH
Examination: Written exam (120 min.) or oral exam (ca. 30 min.) 6C
Examination prerequisites:

At least 50% of the homework problems have to be solved successfully.

Examination requirements:

Knowledge of the fundamental principles, theoretical descriptions and experimental

methods of biophysics.

Admission requirements: Recommended previous knowledge:
none none

Language: Person responsible for module:
English Prof. Dr. Sarah Koster

Course frequency: Duration:

each winter semester 1 semester][s]

Number of repeat examinations permitted: Recommended semester:

three times Bachelor: 5 - 6; Master: 1 - 2
Maximum number of students:

100
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6 WLH
Module B.Phy.5402: Advanced Quantum Mechanics
Learning outcome, core skills: Workload:

Acquisition of knowledge: After successful completion of the module students will
be familiar with the core concepts and mathematical methods of advanced quantum
mechanics and quantum many-body theory.

Competencies: Students will be able to model and analyse single-particle and many-
body quantum mechanical systems, drawing also on concepts of quantum information
theory.

Attendance time:
84 h

Self-study time:
96 h

Course: Advanced Quantum Mechanics (Lecture) 4 WLH
Course: Advanced Quantum Mechanics (Exercise) 2 WLH
Examination: written exam (120 min.) or oral exam (approx. 30 min.) 6C
Examination prerequisites:

At least 50% of the homework of the excercises have to be solved successfully.

Examination requirements:

Time-dependent perturbation theory, scattering, mixed states, path integrals in quantum
mechanics, quantum information, entanglement as resource, many-body systems,

second quantisation, basis elements of quantum field theory.

Admission requirements: Recommended previous knowledge:
none Basic knowledge of 1-particle quantum mechanics
Language: Person responsible for module:

English Prof. Dr. Stefan Kehrein

Course frequency: Duration:

each winter semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

three times Bachelor: 5 - 6; Master: 1 - 3

Maximum number of students:
80
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3 WLH
Module B.Phy.5403: Fluctuation theorems, stochastic thermodyna-

mics and molecular machines

Learning outcome, core skills: Workload:

After successful completion of the module students will be familiar with the core Attendance time:

concepts and mathematical methods of stochastic thermodynamics, the key fluctuation [42 h

theorems and applications to simple systems. Self-study time:
48 h

Students will be able to model and analyse strongly fluctuating non-equilibrium
processes within the framework of stochastic thermodynamics, in particular in the
context of open reaction networks and simple discrete state models of molecular
machines.

Course: Fluctuation theorems, stochastic thermodynamics and molecular
machines (lecture with exercise if necessary)

Examination: oral (approx. 30 min.) or written exam (120 min.) 3C
Examination requirements:

Stochastic dynamics (Markov chains), time reversal symmetry, integral and detailed
fluctuation theorems, Langevin dynamics, applications to non-equilibrium dynamics of
discrete state space models.

Admission requirements: Recommended previous knowledge:

none Module ,Statistical mechanics and thermodynamics”
or equivalent knowledge of equilibrium statistical
mechanics.

Language: Person responsible for module:

English Prof. Dr. Peter Sollich

Course frequency: Duration:

every 4th semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

three times Bachelor: 6; Master: 1 - 4

Maximum number of students:

80
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3 WLH
Module B.Phy.5404: Introduction to Statistical Machine Learning
Learning outcome, core skills: Workload:

After successful completion of the module students will be familiar with the core
concepts and mathematical methods of statistical machine learning.

Students will be able to devise, implement and analyse a range of machine learning
approaches based primarily on a Bayesian statistics framework, including methods for
regression, classification and approximate inference methods based on connections to
statistical physics.

Attendance time:
42 h

Self-study time:
48 h

Course: Introduction to Statistical Machine Learning (lecture with exercise if
necessary)

Examination: oral (approx. 30 min.) or written exam (120 min.)

Examination requirements:

Bayesian regression and classification, non-parametric models including Gaussian
process, graphical models, variational inference

Admission requirements: Recommended previous knowledge:
none Basic probability theory and linear algebra; familiarity

with equilibrium statistical mechanics is helpful

Language: Person responsible for module:
English Prof. Dr. Peter Sollich

Course frequency: Duration:

every 4th semester 1 semester][s]

Number of repeat examinations permitted: Recommended semester:

three times Bachelor: 6; Master: 1 - 4

Maximum number of students:
80

113



Module B.Phy.5405 - Version 1

Georg-August-Universitat Gottingen 3C

2 WLH
Module B.Phy.5405: Active Matter
Learning outcome, core skills: Workload:

Learning objectives:

The students will learn about the basic principles of the physics of active matter as
characterized via nonequilibrium statistical physics. Topics will include: physics of
micro-swimming, hydrodynamic coordination, continuum description of scalar active
matter and motility-induced phase separation, polar active matter and flocking, active
liquid crystals (e.g. nematics) and defects, phoretic active matter, activity in enzyme
suspensions, and active membranes.

Competences:

This course will give the students a good theoretical understanding of active matter and
enable them to follow the state-of-the-art research in the area of active matter.

Attendance time:
28 h

Self-study time:
62 h

Course: Active Matter (Lecture)

Examination: written examination (60 Min.) or oral examination (approx. 30 Min.) [3C
Admission requirements: Recommended previous knowledge:
none Basic knowledge in statistical physics and

hydrodynamics

Language: Person responsible for module:
English Prof. Dr. Ramin Golestanian
Course frequency: Duration:

each summer semester 1 semester][s]

Number of repeat examinations permitted: Recommended semester:

three times Bachelor: 5 - 6; Master: 1 - 4

Maximum number of students:
not limited
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2 WLH
Module B.Phy.5503: Astrophysical Spectroscopy

Learning outcome, core skills: Workload:
After successful completion of the modul the students should ... Attendance time:
28 h

» know astronomial telescopes and measurement techniques

» have an understanding of spectroscopic observation techniques

» know principles of spectroscopy and design of astronomical spectrographs
» know planning and execution of astronomical observations

 data reduction and analysis

Self-study time:
62 h

Course: Astrophysical Spectroscopy (Lecture)

Examination: Written examination (120 Min.) or oral examination (approx. 30 Min.) |3 C
Examination requirements:

Knowledge of astronomical spectroscopy, telescopes, image errors,
instrumentation; observation, reduction and analysis of spectroscopic data.

Admission requirements: Recommended previous knowledge:
none Introduction to Astrophysics
Language: Person responsible for module:
German, English Prof. Dr. Ansgar Reiners

Course frequency: Duration:

each summer semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

three times Bachelor: 6; Master: 1 - 2

Maximum number of students:

40
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Module B.Phy.5505 - Version 3

Georg-August-Universitat Gottingen 3C
2 WLH
Module B.Phy.5505: Data Analysis in Astrophysics

Learning outcome, core skills: Workload:

After successful completion of the modul students are able to model noise and signal. Attendance time:
28 h
Self-study time:
62 h

Course: Vorlesung (Lecture)

Examination: Oral examination (approx. 30 minutes) 3C

Examination requirements:

Demonstrate an understanding of concepts developed in lecture: Introduction to
methods of data analysis in astrophysics: Random signal and noise; correlation analysis;
model fitting by least squares and maximum likelihood; Monte Carlo simulations; Fourier
analysis; filtering; signal and image processing; Hilbert transform; mapping; applications
to problems of astrophysical relevance.

Admission requirements: Recommended previous knowledge:
none none

Language: Person responsible for module:
English Studiendekanin der Fakultat fur Physik
Course frequency: Duration:

each summer semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

three times Bachelor: 6; Master: 1

Maximum number of students:

40
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Module B.Phy.5509 - Version 3

Georg-August-Universitat Gottingen 4C

2 WLH
Module B.Phy.5509: Introduction to theoretical astrophysics
Learning outcome, core skills: Workload:

Nach erfolgreichem Absolvieren des Moduls sollten die Studierenden wissenschaftliche
Vortrage Uber Themen der theoretischen Astrophysik (Grundlagen der theoretischen
Astrophysik, von N-Kdrper-Problemen, Hydrodynamik, Magneto-Hydrodynamik bis zu
ISM-Chemie und Strahlungstransport) vorbereiten und halten kénnen.

Attendance time:
28 h

Self-study time:
92 h

Course: Seminar (Seminar)

Examination: Vortrag (ca. 45 Min.)
Examination prerequisites:
Aktive Teilnahme

Examination requirements:
Angemessene Aufbereitung und Prasentation eines Themas der theoretischen
Astrophysik.

Admission requirements: Recommended previous knowledge:
none Einfihrung in die Astrophysik
Language: Person responsible for module:
German, English Studiendekanin der Fakultét fir Physik
Course frequency: Duration:

each winter semester 1 semester][s]

Number of repeat examinations permitted: Recommended semester:

three times Bachelor: 4 - 6; Master: 1 - 3
Maximum number of students:

20

117



Module B.Phy.5511 - Version 3

Georg-August-Universitat Gottingen 3C

2 WLH
Module B.Phy.5511: Magnetohydrodynamics
Learning outcome, core skills: Workload:

After successful comletion of this module, students should be able to apply the
fundamental concepts and methods of magnetohydrodynamics to geo- and
astrophysical problems.

Attendance time:
28 h

Self-study time:
62 h

Course: Lecture (Lecture)

Examination: Written examination (120 Min.) or oral examination (approx. 30 Min.)
Examination requirements:

Demonstrate an understanding of the most important subjects treated during the lecture:
The induction equation, the dynamo effect, mean field magnetohydrodynamics, Alfven-
waves

Admission requirements: Recommended previous knowledge:
none none

Language: Person responsible for module:
German, English Prof. Dr. Andreas Tilgner

Course frequency: Duration:

every 4th semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

three times Bachelor: 5 - 6; Master: 1 - 4
Maximum number of students:

20
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Module B.Phy.5512 - Version 3

Georg-August-Universitat Gottingen 3C

2 WLH
Module B.Phy.5512: Low-mass stars, brown dwarfs, and planets
Learning outcome, core skills: Workload:

After successful completion of the modul students should be familiar with concepts of
stellar and planetary astrophysics and should know how to applicate physical concepts
in an astrophysical context.

Attendance time:
28 h

Self-study time:
62 h

Course: Lecture (Lecture)

Examination: Written examination (120 Min.) or oral examination (approx. 30 Min.) |3 C
Examination requirements:

Formation, evolution, structure, and atmospheres of low-mass stars and sub-stellar

objects; detection and characterization methods

Admission requirements: Recommended previous knowledge:
none Introduction to astrophysics.
Language: Person responsible for module:
German, English Prof. Dr. Stefan Dreizler

Course frequency: Duration:

each summer semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

three times Bachelor: 6; Master: 1 - 3

Maximum number of students:

40
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Module B.Phy.5513 - Version 3

After completion of this module students should ...

» know the basic methods for solving partial differential equations
 be able to program and analyze numerical methods for the solution of partial
differential equations.

Georg-August-Universitat Gottingen 6C

4 WLH
Module B.Phy.5513: Numerical fluid dynamics
Learning outcome, core skills: Workload:

Attendance time:
56 h

Self-study time:
124 h

Course: Lecture with exercises

Examination: Written report (max. 15 S.) or oral examination (approx. 30 Min.)
Examination requirements:

Basic programming skills. Finite difference, finite volume, finite element and spectral
methods. Explicit and implicit time steps. Stability analysis.

Admission requirements: Recommended previous knowledge:
none none

Language: Person responsible for module:
German, English Prof. Dr. Andreas Tilgner

Course frequency: Duration:

every 4th semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

three times Bachelor: 5 - 6; Master: 1 - 4
Maximum number of students:

20
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Module B.Phy.5514 - Version 2

Georg-August-Universitat Gottingen 3C

2 WLH
Module B.Phy.5514: Physics of the Interior of the Sun and Stars
Learning outcome, core skills: Workload:

After successful completion of the modul students should be able ...

 to understand the equations of stellar structure,

 to understand current questions about the physics of solar/stellar interiors and
magnetism,

* to understand the physics of solar/stellar oscillations and their diagnostic potential.

Attendance time:
28 h

Self-study time:
62 h

Course: Vorlesung (Lecture)

Examination: Oral examination (approx. 30 minutes) 3C
Examination requirements:

Demonstrate an understanding of concepts developed in lecture:

Introduction to stellar structure, evolution, and dynamics; rotation; convection; dynamos;
observations of solar and stellar oscillations; introduction to stellar pulsations; normal

modes; weak perturbation theory; numerical forward modeling

Admission requirements: Recommended previous knowledge:
none none

Language: Person responsible for module:
English Studiendekanin der Fakultét fir Physik
Course frequency: Duration:

each winter semester 1 semester][s]

Number of repeat examinations permitted: Recommended semester:

three times Bachelor: 5 - 6; Master: 1 - 3
Maximum number of students:

40
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Module B.Phy.5517 - Version 5

Georg-August-Universitat Gottingen 3C
2 WLH
Module B.Phy.5517: Physics of the Sun, Heliosphere and Space
Weather: Key Knowledge
Learning outcome, core skills: Workload:

After successful completion of the module the participants understand:

* the elementary parameters of the Sun-Earth-System,

+ the origin and different forms of solar activity,

* the physical processes of the heliosphere,

* the exploration of space and the Sun with space missions,
« the effects of the Sun on Earth and space weather.

Attendance time:
28 h

Self-study time:
62 h

Course: Physics of the Sun, Heliosphere and Space Weather: Key Knowledge
(Lecture)
Contents:

» Basic knowledge of the Sun-Earth-System,

 Basic physics of the Sun, its outer atmosphere and its effects on interplanetary

spac,
» Exploration of the Sun and space with dedicated spacecraft and instruments,
« Effects of the Sun on Earth, including cosmic effects,

Finally, the research field of space weather, different forecast methods and new projects
will be presented.

Examination: Written examination (120 Min.) or oral examination (approx. 30 Min.)
Examination requirements:

Knowledge of the causes of solar activity, its different forms and physical processes.
Basics knowledge of the solar corona and its effects on interplanetary space and Earth.
Operation of spacecraft and instruments for exploration of the Sun and heliosphere.
Knowledge about the physical processes of the terrestrial magnetosphere and
ionosphere, and space weather, including the fundamental methods of forecast models.

Admission requirements: Recommended previous knowledge:
none none

Language: Person responsible for module:
English, German Prof. Dr. Ansgar Reiners

Contact Person: Dr. Bothmer

Course frequency: Duration:

each winter semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:
three times Bachelor: 4 - 6; Master: 1

Maximum number of students:
30
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Module B.Phy.5518 - Version 4

Georg-August-Universitat Gottingen 3C
2 WLH
Module B.Phy.5518: Physics of the Sun, Heliosphere and Space
Weather: Space Weather Applications
Learning outcome, core skills: Workload:

Learning outcome: Introduction into the physics processes of space weather based on
applied study cases.

Core skills: Knowledge about physical processes of space weather and its applications.

Attendance time:

28 h

Self-study time:

Ability in self-organised solving of case studies. 62h
Course: Vorlesung (Lecture)

Examination: Oral examination (approx. 30 Min.) or written examination (120 Min.)
Examination requirements:

Knowledge about physical processes of space weather.

Admission requirements: Recommended previous knowledge:
none none

Language: Person responsible for module:
German, English Prof. Dr. Ansgar Reiners

Contact person: Dr. Bothmer

Course frequency: Duration:

each summer semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:
three times Bachelor: 4 - 6; Master: 1

Maximum number of students:
30
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Module B.Phy.5522 - Version 3

Georg-August-Universitat Gottingen 3C

2 WLH
Module B.Phy.5522: Solar Eclipses and Physics of the Corona
Learning outcome, core skills: Workload:

After successfully completed the modul students should understand the basic processes
on how a cool star can heat and sustain its million Kelvin hot outer atmosphere, the
corona. Using basic concepts of magnetohydrodynamics they should also be able to
explain the structure and dynamics of the corona.

Attendance time:
28 h

Self-study time:
62 h

Course: Lecture (Lecture)

Examination: Written examination (120 Min.) or oral examination (approx. 30 Min.)
Examination requirements:

Understanding of basic physical process in the corona of a star. The exam will be based
on excecises distributed during the lecture course.

Phenomenology of solar eclipses, timing of eclipses; Physics of hot gases; interaction

of gas and magnetic field in the outer atmosphere of the Sun and other stars; phyiscal
processes for plasma heating (,coronal heating®); wave and Ohmic heating, acceleration
of plasma to form a solar wind, solar-terrestrial relations

3C

Admission requirements: Recommended previous knowledge:

none -Introduction to astrophysics

- Electrodynamics

Language: Person responsible for module:
German, English apl. Prof. Dr. Hardi Peter

Course frequency: Duration:

every 4th semester; summer semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

three times Bachelor: 4 - 6; Master: 1 - 3

Maximum number of students:
not limited
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Module B.Phy.5523 - Version 7

Georg-August-Universitat Gottingen 6C

6 WLH
Module B.Phy.5523: General Relativity
Learning outcome, core skills: Workload:

The students master the foundations of General Relativity mathematically and
physically. They are able to perform corresponding computations in simple models.

Attendance time:
84 h

Self-study time:
96 h

Course: General Relativity (Lecture) 4 WLH
Course: Excercises 2 WLH
Examination: Written examination (120 minutes) 6C

Examination requirements:

Basic structures of Differential geometry, simple examles of computations, Einstein's
equation, underlying principles, Schwarzschild space-time, classical tests of General

Relativity, foundations of cosmology.

Admission requirements:

Recommended previous knowledge:

none Basic knowledge of Mechanics, Electrodynamics and
special Relativity, Analysis of several real variables
Language: Person responsible for module:

German, English

apl. Prof. Folkert Miller-Hoissen

Course frequency:
Two-year as required / Winter semester

Duration:
1 semester[s]

Number of repeat examinations permitted:

three times

Recommended semester:
Bachelor: 5 - 6; Master: 1 - 4

Maximum number of students:
60

125



Module B.Phy.5525 - Version 5

present a professional talk about this material.

mathematics and physics, using original articles or advanced text book material, and to

Georg-August-Universitat Gottingen 4C
2 WLH
Module B.Phy.5525: Seminar on Integrable Systems and Solitons
Learning outcome, core skills: Workload:
Learning outcome: Special topics of the mathematics and physics of integrable Attendance time:
systems and solitons, using original articles or advanced text books. 28 h
Core skills: Ability to get acquainted with an advanced topic from this area of Self-study time:
92 h

Course: Seminar

elaboration (max. 10 pages)
Examination prerequisites:
Active participation

Examination: Presentation with discussion (approx. 75 minutes) and written

Admission requirements:

Recommended previous knowledge:

German, English

none Basic knowledge of the mathematics and physics of
integrable systems and solitons.
Language: Person responsible for module:

apl. Prof. Folkert Mller-Hoissen

Course frequency:
every 4th semester; Two-year as required / Summer
semester

Duration:
1 semester][s]

Number of repeat examinations permitted:
three times

Recommended semester:
Bachelor: 5 - 6; Master: 1 - 4

Maximum number of students:
10
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Module B.Phy.5530 - Version 3

Georg-August-Universitat Gottingen 3C
2 WLH
Module B.Phy.5530: Introduction to Cosmology
Learning outcome, core skills: Workload:
Learning outcome: Attendance time:
Newtonian cosmology, relativistic homogeneous isotropic cosmology, horizons and 28h _
distances, the hot universe, Newtonian inhomogeneous cosmology, inflation. This Self-study time:
course will be based on video lectures and short quizzes that will be discussed in class. 62h
Core skills:
Understanding the evolution of the universe on very large scales, knowledge of current
questions in physical cosmology.
Course: Introduction to Cosmology (Lecture) 2 WLH
Course frequency: each summer semester
Examination: Written exam (120 Min.) or oral exam (approx. 30 Min.) 3C
Examination requirements:
Physikalisches Verstandnis der Entwicklung des Universums auf sehr gro3en Skalen,
Kenntnis der aktuellen Fragen der Kosmologie
Admission requirements: Recommended previous knowledge:
none none
Language: Person responsible for module:
English Prof. Dr. Jens Niemeyer
Course frequency: Duration:
every 4th semester; vorraussichtlich SoSe 1 semester][s]
Number of repeat examinations permitted: Recommended semester:
three times from 5
Maximum number of students:
20

Additional notes and regulations:
Study Foci: AG, KT
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Module B.Phy.5531 - Version 4

Georg-August-Universitat Gottingen 3C
2 WLH
Module B.Phy.5531: Origin of solar systems
Learning outcome, core skills: Workload:
After finishing the module the students should be able to apply the fundamental Attendance time:
knowledge about the structure and the formation of planetary systems 28 h
to geophysical and astrophysical problems. Self-study time:
62 h

Course: Lecture (Lecture)

Examination: Oral examination (approx. 30 minutes) 3C
Examination requirements:

Theory and observation of early phases of stars and planetary systems, including
extrasolar planets and our own solar system.

In particular:

Early phases of formation of stars and protoplanetary disks, models of the condensation
of molecules and minerals during formation of planetary systems, chemistry and
radiation in low-density astrophysical environments, formation of planets and their
migration, small solar system bodies as source of information on the early solar system.

Admission requirements: Recommended previous knowledge:
none Introduction to Astropyhsics
Language: Person responsible for module:
German, English Prof. Dr. Stefan Dreizler

Ansprechpartner: Dr. Jockers, Dr. Krlger

Course frequency: Duration:

each winter semester 1 semester][s]

Number of repeat examinations permitted: Recommended semester:
three times from 4

Maximum number of students:
not limited
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Module B.Phy.5533 - Version 3

Georg-August-Universitat Gottingen 6C

4 WLH
Module B.Phy.5533: Solar and Stellar Activity
Learning outcome, core skills: Workload:
Fundamental knowledge of solar and stellar structure, sun-like stars, Attendance time:
generation of magnetic fields and magnetic activity, physics of the 56 h
chromosphere and corona, dynamo mechanisms, evolution of stellar activity and Self-study time:
other stellar parameters, star-planet interaction. 124 h

Course: Lecture (Lecture)

Examination: Written examination (ca. 120 Min.) or oral examination (approx. 30 6C
Min.)

Examination requirements:

Knowledge of the structure of the sun and solar-like stars; generation of
magnetic fields and magnetic activity; physics of the chromosphere and the
corona; dynamo mechanisms; evolution of stellar activity; star-planet

interaction

Admission requirements: Recommended previous knowledge:
none Introduction to Astrophysics
Language: Person responsible for module:
German, English Prof. Dr. Ansgar Reiners

Course frequency: Duration:

unregular 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

three times Bachelor: 6; Master: 1 - 4
Maximum number of students:

40
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Module B.Phy.5538 - Version 3

Georg-August-Universitat Gottingen 6C

4 WLH
Module B.Phy.5538: Stellar Atmospheres
Learning outcome, core skills: Workload:

After successful completion of the modul students should know how to applicate
physical concepts (such as atomic and molecular physics, thermodynamics, and
statistical physics) in an astrophysical context, and know their implementation in

Attendance time:
56 h
Self-study time:

numerical simulations. 124 h
Course: Physics of stellar atmospheres (Vorlesung) 2 WLH
Course frequency: each winter semester

Course: Stellar atmosphere modelling (Computerpraktikum) 2 WLH
Course frequency: each winter semester

Examination: Oral Exam (ca. 30 Min.) 6C

Examination requirements:

Oral account of the context and concepts learned during the two courses on the topics
of interaction of radiation and matter; radiative transfer; structure of stellar atmospheres;
and theoretical foundations of spectral analysis; answering of specific questions on all

the aspects in this field.

Admission requirements:

Recommended previous knowledge:

none none
Language: Person responsible for module:
English Prof. Dr. Stefan Dreizler

Course frequency:
each summer semester

Duration:
1 semester[s]

Number of repeat examinations permitted:

three times

Recommended semester:
Bachelor: 5 - 6; Master: 1 - 4

Maximum number of students:
20

Additional notes and regulations:
Schwerpunkt: Astro-/Geophysik

130




Module B.Phy.5539 - Version 2

Georg-August-Universitat Gottingen 3C

2 WLH
Module B.Phy.5539: Physics of Stellar Atmospheres
Learning outcome, core skills: Workload:

After successful completion of the modul students should understand the interaction
of radiation and matter, radiative transfer, structure of stellar atmospheres; thorough
understand the theoretical foundations of spectral analysis and know how to applicate

Attendance time:

28 h

Self-study time:

physical concepts (such as atomic and molecular physics, thermodynamics, and 62 h
statistical physics) in an astrophysical context.

Course: Physics of stellar atmospheres (Vorlesung)

Examination: Oral Exam (ca. 30 Min.) 3C
Examination requirements:

Oral account of the context and concepts of radiative transfer and structure of stellar
atmospheres.

Admission requirements: Recommended previous knowledge:
none none

Language: Person responsible for module:
English Prof. Dr. Stefan Dreizler

Course frequency: Duration:

each winter semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

three times Bachelor: 5 - 6; Master: 1 - 4
Maximum number of students:

20

Additional notes and regulations:
Schwerpunkt: Astro-/Geophysik
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Module B.Phy.5540 - Version 2

Georg-August-Universitat Gottingen 3C
2 WLH
Module B.Phy.5540: Introduction to Cosmology
Learning outcome, core skills: Workload:
After successful completion of the modul students should understand the evolution Attendance time:
of the universe on very large scales, knowledge of current questions in physical 28 h
cosmology. Self-study time:
62 h
Course: Lecture Introduction to Cosmology
Examination: written (120 min.) or oral (ca. 30 min.) exam 3C

Examination requirements:

Key concepts and calculations from homogeneous cosmology: Newtonian cosmology;
relativistic homogeneous isotropic cosmology; horizons and distances; the hot universe;

Newtonian inhomogeneous cosmology; inflation.

This course will be based on video lectures and short quizzes that will be discussed in

class.

Admission requirements:

Recommended previous knowledge:

none none
Language: Person responsible for module:
English Prof. Dr. Jens Niemeyer

Course frequency:
each winter semester

Duration:
1 semester[s]

Number of repeat examinations permitted:
three times

Recommended semester:
Bachelor: 4 - 6; Master: 1 - 3

Maximum number of students:
20

Additional notes and regulations:
Schwerpunkt: Astro-/Geophysik; Kern-/Teilchenphysik
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Module B.Phy.5543 - Version 2

Georg-August-Universitat Gottingen 3C

2 WLH
Module B.Phy.5543: Black Holes
Learning outcome, core skills: Workload:

After successfully completing the module, students are expected to understand the
basic mathematical properties of black holes as solutions of Einstein's equations of
General Relativity and to know the scenarios of astrophysical black hole formation.

Attendance time:

28 h

Self-study time:

62 h
Course: Black Holes (Lecture)
Examination: Written examination (120 Min.) or oral examination (approx. 30 Min.) |3 C
Examination requirements:
Gravitational collapse, Schwarzschild black holes, charged black holes, rotating black
holes, horizon properties, black hole mechanics, black hole thermodynamics
Admission requirements: Recommended previous knowledge:
none Basic knowledge of General Relativity
Language: Person responsible for module:
German, English Prof. Dr. Jens Niemeyer
Course frequency: Duration:
at irregular intervals 1 semester[s]
Number of repeat examinations permitted: Recommended semester:
three times Bachelor: 6; Master: 1 -4

Maximum number of students:
not limited
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Module B.Phy.5544 - Version 1

Georg-August-Universitat Gottingen 3C

2 WLH
Module B.Phy.5544: Introduction to Turbulence
Learning outcome, core skills: Workload:

Learning objectives: In this course, the students will be introduced to the phenomenon
of turbulence as a complex system that can be treated with methods from non-
equilibrium statistical mechanics. The necessary statistical tools will be introduced and
applied to obtain classical and recent results from turbulence theory. Furthermore,
current numerical and experimental techniques will be discussed.

Competencies: The students shall gain a fundamental understanding of turbulent flows
as a problem of non-equilibrium statistical mechanics. Part of the course will be held in
tutorial style in which textbook problems will be discussed in detail. The course shall
also strengthen the students’ ability to perform interdisciplinary work by stressing the
interdisciplinary aspects of the field with connections to pure and applied math as well as
engineering sciences.

Attendance time:
28 h

Self-study time:
62 h

Course: Introduction to Turbulence (Lecture)

Examination: Written exam (90 min.) or oral exam (approx. 30 min.)
Examination requirements:

Basic knowledge and understanding of the material covered in the course such as:
continuum description of fluids (Navier-Stokes equations), non-dimensionalization
& dimensional analysis, Kolmogorov phenomenology, intermittency, exact statistical
approaches & the closure problem, soluble models of turbulence.

3C

Admission requirements: Recommended previous knowledge:
none Basic Knowledge in continuum mechanics or

electrodynamics

Language: Person responsible for module:
English, German Prof. Dr. Eberhard Bodenschatz
Course frequency: Duration:

each winter semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

three times Bachelor: 5 - 6; Master: 1 - 4

Maximum number of students:
25
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Module B.Phy.5604 - Version 2

Georg-August-Universitat Gottingen 3C

2 WLH
Module B.Phy.5604: Foundations of Nonequilibrium Statistical Phy-
sics
Learning outcome, core skills: Workload:
Lernziele: Invariant densities of phase-space flows with local and global conservation of | Attendance time:
phase-space volume; reduction of a microscopic dynamics to a stochastic description, |28 h
to kinetic theory and to hydrodynamic transport equations; fluctuation theorems; Self-study time:
Green-Kubo relations; local equilibrium; entropy balance and entropy production; the 62 h
second law; statistical physics of equilibrium processes as a limit of a non-equilibrium
processes; applications in nanotechnology and biology: small systems far from
thermodynamic equilibrium.
Kompetenzen: After successful completion of the modul the students should know
modeling approaches for a statistical-physics description of small systems far from
thermodynamic equilibrium: in homework problems, that will be presented in a
subsequent symposium, this will be highlighted by explicitly working out examples in
nanotechnology and biology.
Course: lecture
Examination: Presentation (approx. 30 min) and handout (max. 4 pages) 3C
Examination requirements:
Modeling of an experimental system by a Master equation, kinetic theory or Non-
Equilibrium Molecular Dyanamics with discussion of the appropriate fluctuation relations
and/or the relation of models on different levels of coarse graining.
Admission requirements: Recommended previous knowledge:
none Statistische Physik
Language: Person responsible for module:
English Studiendekanln der Fakultat fur Physik
Course frequency: Duration:
unregelmaRig 1 semester[s]
Number of repeat examinations permitted: Recommended semester:
three times Bachelor: 4 - 6; Master: 1
Maximum number of students:
20
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Module B.Phy.5605 - Version 5

Georg-August-Universitat Gottingen 3C

2 WLH
Module B.Phy.5605: Computational Neuroscience: Basics
Learning outcome, core skills: Workload:

Goals: Introduction to the different fields of Computational Neuroscience:

» Models of single neurons,

¢ Small networks,

» Implementation of all simple as well as more complex numerical computations with
few neurons.

» Aspects of sensory signal processing (neurons as filters’),

» Development of topographic maps of sensory modalities (e.g. visual, auditory) in
the brain,

« First models of brain development,

» Basics of adaptivity and learning,

» Basic models of cognitive processing.

Kompetenzen/Competences: On completion the students will have gained...

» ... overview over the different sub-fields of Computational Neuroscience;

« ... first insights and comprehension of the complexity of brain function ranging
across all sub-fields;

... knowledge of the interrelations between mathematical/modelling methods and
the to-be-modelled substrate (synapse, neuron, network, etc.);

... access to the different possible model level in Computational Neuroscience.

Attendance time:
28 h

Self-study time:
62 h

Course: Computational Neuroscience: Basics (Lecture)

Examination: Written examination (45 minutes) 3C
Examination requirements:

Actual examination requirements:

Having gained overview across the different sub-fields of Computational Neuroscience;
Having acquired first insights into the complexity of across the whole bandwidth of brain
function;

Having learned the interrelations between mathematical/modelling methods and the to-
be-modelled substrate (synapse, neuron, network, etc.)

Being able to realize different level of modelling in Computational Neuroscience.

Admission requirements: Recommended previous knowledge:
none none

Language: Person responsible for module:
English Prof. Dr. Florentin Andreas Worgotter
Course frequency: Duration:

each summer semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

twice Bachelor: 2 - 6; Master: 1 - 4

136




Module B.Phy.5607 - Version 6

Georg-August-Universitat Gottingen 4C
2 WLH
Module B.Phy.5607: Seminar: Mechanics and dynamics of the cytos-
keleton
Learning outcome, core skills: Workload:

After successfully finishing this course, students will be able to work on specific
questions with the help of book chapters or journal publications and to present the topic
in a seminar talk.

Attendance time:

28 h

Self-study time:

92 h
Course: Seminar: Mechanics and dynamics of the cytoskeleton
Examination: Presentation with discussion (Bachelor approx. 30 min., Master 4C
approx. 60 min.)
Examination prerequisites:
Active participation
Examination requirements:
Polymer physics and polymer networks; membranes; physics on small scales; cell
mechanics; molecular motors; cell motility; dynamics in the cell.
Admission requirements: Recommended previous knowledge:
none Introduction to Biophysics and/or Physics of Complex
Systems
Language: Person responsible for module:
German, English Prof. Dr. Sarah Koster
Course frequency: Duration:
each summer semester 1 semester[s]
Number of repeat examinations permitted: Recommended semester:
three times Bachelor: 5 - 6; Master: 1 - 4

Maximum number of students:
14
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Module B.Phy.5608 - Version 5

Georg-August-Universitat Gottingen 3C

2 WLH
Module B.Phy.5608: Micro- and Nanofluidics
Learning outcome, core skills: Workload:
After successfully finishing this course, students will be familiar with basic Attendance time:
hydrodynamics and their applications in biology, biophysics, material sciences and 28 h
biotechnology. They should know the fundamentals of fluid dynamics on small scales Self-study time:
and be able to apply them independently to specific questions. 62 h
Course: Lecture
Examination: Oral exam (ca. 30 min.) or written exam (60 min.) 3C
Examination requirements:
Fluid dynamics, hydrodynamics on the micro- and nanoscale and its applications in
biology, biophysics, material sciences and biotechnology; wetting and capillarity; “life”
at low Reynolds numbers; soft lithography; fluidics in biology and biophysics, “lab-on-a-
chip” applications; Navier-Stokes-Equation

Admission requirements:

Recommended previous knowledge:

none Introduction to Biophysics and/or Physics of Complex
Systems
Language: Person responsible for module:

German, English

Prof. Dr. Sarah Koster

Course frequency:
every 4th semester; summerterm, in even years

Duration:
1 semester[s]

Number of repeat examinations permitted:
three times

Recommended semester:
Bachelor: 5 - 6; Master: 1 - 4

Maximum number of students:
not limited
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Module B.Phy.5611 - Version 3

Georg-August-Universitat Gottingen 3C

2 WLH
Module B.Phy.5611: Optical spectroscopy and microscopy
Learning outcome, core skills: Workload:

Learning outcome: Physical basics of fluorescence and fluorescence spectroscopy,
fluorescence anisotropy, fluorescence lifetime, fluorescence correlation spectroscopy,
basics of optical microscopy, resolution limit of optical microscopy, wide field and

Attendance time:

28 h

Self-study time:

confocal microscopy, super-resolution microscopy. 62 h
Core skills: The students shall learn the basics and applications of advanced

fluorescence spectroscopy and microscopy, including single-molecule spectroscopy and

all variants of super-resolution fluorescence microscopy.

Course: Lecture

Examination: Oral examination (approx. 30 minutes) 3C
Examination requirements:

Fundamental understanding oft he physics of fluorescence and the applications of
fluorescence in spectroscopy and microscopy.

Admission requirements: Recommended previous knowledge:
none none

Language: Person responsible for module:
English, German Studiendekanlin der Fakultat fir Physik
Course frequency: Duration:

every 4th semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

three times Bachelor: 4 - 6; Master: 1

Maximum number of students:

20
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2 WLH
Module B.Phy.5613: Soft Matter Physics
Learning outcome, core skills: Workload:

After successfully finishing this course, students will be familiar with fundamental
concepts of soft condensed matter physics and will be able to apply them independently
to specific questions.

Attendance time:
28 h

Self-study time:
62 h

Course: Soft Matter Physics (Lecture) 2 WLH
Examination: Written exam (120 min.) or oral exam (ca. 30 min.)

Examination requirements:

Intermolecular interactions; phase transitions; interface physics; amphiphilic molecules;

colloids; polymers; polymer networks; gels; fluid dynamics; self-organization.

Admission requirements: Recommended previous knowledge:

none Introduction to...Biophysics or/and Physics of

Materials Physics

complex systems or/and Solid State Physics or/and

Language: Person responsible for module:
German, English Prof. Dr. Sarah Koster

Course frequency: Duration:

every 4th semester; summerterm, in odd years 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

three times Bachelor: 5 - 6; Master: 1 - 4

Maximum number of students:
not limited
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2 WLH
Module B.Phy.5614: Proseminar Computational Neuroscience

Learning outcome, core skills: Workload:

After successful completion of the module, students have deepened their knowledge in  [Attendance time:
computational neuroscience / neuroinformatics by independent preparation of a topic. 28 h

They should... Self-study time:

- know and be able to apply methods of presentation of topics from computer science; 92 h

- be able to deal with (English-language) literature;
- be able to present a topic of computer science;

- be able to lead a scientific discussion.

Course: Proseminar

Examination: Talk (approx. 45 Min.) with written report (max. 7 S.) 4C
Examination requirements:

Proof of the acquired knowledge and skills to deal with scientific literature from the field
of computational neuroscience / neuroinformatics under guidance by presentation and
preparation.

Admission requirements: Recommended previous knowledge:
none B.Phy.5605

Language: Person responsible for module:
English Studiendekanin der Fakultét fir Physik
Course frequency: Duration:

each semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

three times Bachelor: 4 - 6; Master: 1 - 3
Maximum number of students:

14
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4 WLH
Module B.Phy.5616: Biophysics of the cell

Learning outcome, core skills: Workload:

After successful completion of this module, students know fundamental biophysical Attendance time:

principles concerning cells and living matter and are able to apply them independently to |56 h

specific questions. Self-study time:
124 h

Course: Lecture (Lecture) 3 WLH

Course: Excercises 1 WLH

Examination: Written exam (120 min.) or oral exam (ca. 30 min.) 6C

Examination prerequisites:

50% of homework/problem sets have to be solved

Examination requirements:

Physical principles in cells, adhesion, motility, signal transduction, biopolymers and
networks, extracellular matrix, experimental methods, membranes, current research.

Admission requirements: Recommended previous knowledge:
none Introduction to Biophyiscs

Language: Person responsible for module:
English, German Dr. Florian Rehfeldt

Course frequency: Duration:

every 4th semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

three times Bachelor: 5 - 6; Master: 1 - 3
Maximum number of students:

20
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Module B.Phy.5620: Physics of Sports
Learning outcome, core skills: Workload:
After completing this module a student should be able to: Attendance time:
* Research a topic in the scientific literature and analyse it critically. 28 h
* Show fundamental skills in model building and, for example, in the discussion of Self-study time:
nonlinear differential equations or other complex physical models. 92 h

Course: Seminar

Examination: Presentation with discussion (approx. 45 minutes) and
supplementary report (max. 4 pages)

Examination prerequisites:

Active participation

Examination requirements:

The student should: Present a summary of the key physics underlying a particular sport;
Explain the topic from intuition to a deep description of the relevant physical facts or
foundation; Set up an appropriate model and discuss the solution. Where appropriate,
the student must take into account a critical discussion of the relevant literature.

Admission requirements: Recommended previous knowledge:

none Basic analytical mechanics and fluid dynamics.
Language: Person responsible for module:

English, German Prof. Dr. Stephan Herminghaus

Contact persons: Dr. O. Baumchen, Dr. M. Mazza

Course frequency: Duration:

unegular, two year as required 1 semester][s]

Number of repeat examinations permitted: Recommended semester:
three times Bachelor: 5 - 6; Master: 1 - 4

Maximum number of students:
25

143



Module B.Phy.5623 - Version 5

Georg-August-Universitat Gottingen 6C

4 WLH
Module B.Phy.5623: Theoretical Biophysics
Learning outcome, core skills: Workload:

Learning outcome: Basics of probability theory, Bayes Theorem, Brownian motion,
stochastic differential equations, Langevin equation, path integrals, Fokker-Planck
equation, Ornstein-Uhlenbeck processes, thermophoresis, chemotaxis, Fluctuation
Dissipation Theorems, Stochastic Resonance, Thermal Ratchet, motor proteins,
hydrodynamics at the nanoscale, population dynamics, Jarzynski relations, non-
equilibrium thermodynamics, neural networks.

Core skills: The core coal is to teach students fundamental theoretical concepts about
stochastic systems in the widest sense, an the application of these concepts the
biophysics of biomolecules, cells and populations.

Attendance time:
56 h

Self-study time:
124 h

Course: Vorlesung mit Selbststudium Literatur

Examination: Oral examination (approx. 30 minutes) 6C
Examination requirements:

Derivation of fundamental relations describing stochastic systems, derivation, handling

and explanation of differential equations, derivation of analytical and approximative

solutions for the various considered problems.

Admission requirements: Recommended previous knowledge:
none none

Language: Person responsible for module:
English, German Prof. Dr. Jorg Enderlein

Course frequency: Duration:

every 4th semester 1 semester][s]

Number of repeat examinations permitted: Recommended semester:

three times Bachelor: 4 - 6; Master: 1 - 4
Maximum number of students:

20
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2 WLH
Module B.Phy.5624: Introduction to Theoretical Neuroscience

Learning outcome, core skills: Workload:

After successfully completing this course, students should understand and be able to Attendance time:
employ the fundamental concepts, model representations and mathematical methods of |28 h

the theoretical physics of neuronal systems. Self-study time:
92 h

Course: Seminar

Examination: Lecture (approx. 60 minutes)

Examination prerequisites:

Active Participation

Examination requirements:

Elementary knowledge of the construction, biophysics and function of nerve cells;
probabilistic analysis of sensory encoding; simple models of the dynamics and
information processing in networks of biological neurons; modelling of the biophysical
foundations of learning processes.

Admission requirements: Recommended previous knowledge:
none none

Language: Person responsible for module:
English Prof. Dr. Fred Wolf

Course frequency: Duration:

each summer semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

three times Bachelor: 4 - 6; Master: 1 - 4
Maximum number of students:

25
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Knowledge in:

» Radiation-matter interaction

» Dosimetry, radiobiology and radiation protection

» Scattering experiments: photons, neutrons and electrons

» Fundamental concepts in diffraction and Fourier theory

 Structure analysis in crystalline and non-crystalline condensed matter
» Generation of x-rays and synchrotron radiation

» X-rays optics and detection

» X-ray spectroscopy, microscopy and imaging

After taking the course, students

 will integrate fundamental concepts of matter-radiation interaction .

 are able to apply quantitative scattering techniques with short wavelength radiation
for structure analysis of condensed matter, including problems in solid state,
materials, soft matter, and biomolecular physics

 are able to plan and carry out x-ray laboratory experiments

 are prepared to participate in beamtimes at synchrotron, neutron or free-electron
radiation sources

* can solve analytical problems in x-ray optics, diffraction and imaging

Georg-August-Universitat Gottingen 6C

4 WLH
Module B.Phy.5625: X-ray physics
Learning outcome, core skills: Workload:

Attendance time:
56 h

Self-study time:
124 h

Course: X-ray Physics

Examination: Written examination (120 minutes) or oral examination (ca. 30 min.)
or presentation (ca. 30 min.)
Examination prerequisites:
none
Examination requirements:
* solve problems of the topics mentioned above on a quantitative level, including
calculations of structure factor, correlation functions,
« applications of Fourier theory to structure analysis and basic solutions to the phase
problem,
* solve problems of wave optical propagation and diffraction
» knowledge about interaction mechanisms and order -of-magnitude estimations,
* knowledge about theoretical concepts and experimental implementations of
different techniques,
» knowledge of laboratory skills (x-ray sources, detection, dosimetry)

Admission requirements: Recommended previous knowledge:
none none

Language: Person responsible for module:
English, German Prof. Dr. Tim Salditt
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Course frequency: Duration:

each summer semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:
three times Bachelor: 6; Master: 1 - 2

Maximum number of students:
15
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4 WLH
Module B.Phy.5628: Pattern Formation
Learning outcome, core skills: Workload:

Learning outcome: Spatial patterns such as stripes or spots emerge in many physical
systems, biology and beyond. This course will cover the mechanisms and most common
examples of such patterns. We shall show how broad classes of nonlinear dynamical
systems are related in terms of non-dimensional groups, and symmetries. Linear stability
theory will be introduced to demonstrate the onset of emergent features, and amplitude
equations will be derived around these instabilities to describe the rules of pattern
selection (like spots or stripes). Finally, the significance of defects and their dynamics
will be explored. Model systems such as convection cells, waves in excitable tissue,
wrinkling, reaction-diffusion patterns and beyond will be introduced. Additional context
and related questions of current research will be covered in talks by members of the
Gottingen Research Campus.

Core skills: After successful completion of the modul, the students should...

» know, how to approach the study of natural patterns in nonlinear systems from a
rigorous physical perspective;

» know, how to identify the conditions for the onset of a pattern, and to analyse
pattern selection and stability;

 be able to develop a familiarity with the principles of pattern formation, and apply
these to a broad range of situations, from the large-scale structure of the universe,
to a leopard's spots and flux tubes in superconductors;

* be able to perform an in-depth investigation on a particular topic of their choice,
and present this topic during class.

Attendance time:
56 h

Self-study time:
124 h

Course: lecture 2 WLH
Course: tutorium 2 WLH
Examination: presentation (approx. 45 min) and handout (max. 4 pages) 6C
Examination requirements:

Modeling of an experimental system by identifying appropriate dimensionless variables;

determining the stability threshold; deriving appropriate amplitude equations and

discussing the pattern selection beyond the threshold of linear stability.

Admission requirements: Recommended previous knowledge:

none Analytical Mechanics, basic knowledge on Partial

Differential Equations.

Language: Person responsible for module:
English apl. Prof. Dr. Jirgen Vollmer
Course frequency: Duration:

two year as required, summer or winter term 1 semester[s]

Number of repeat examinations permitted: Recommended semester:
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three times

Bachelor: 5 - 6; Master: 1 - 4

Maximum number of students:
50
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Georg-August-Universitat Gottingen 6C

4 WLH
Module B.Phy.5629: Nonlinear dynamics and time series analysis
Learning outcome, core skills: Workload:

Sound knowledge and practical experience with methods and concepts from Nonlinear
Dynamics and Time Series Analysis, mainly obtained by devising, implementing, and
running algorithms and simulation programs.

Attendance time:
56 h

Self-study time:
124 h

Course: Blockpraktikum

Examination: Presentation with discussion (approx. 45 minutes) and written 6C
elaboration (max. 10 pages)

Examination requirements:

« Presentation of a specific topic

* Report about own (simulation) results obtained for the specific topic

Admission requirements: Recommended previous knowledge:
none Basic programming skills (for the exercises)
Language: Person responsible for module:
German, English apl. Prof. Dr. Ulrich Parlitz

Course frequency: Duration:

each winter semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

three times Bachelor: 5 - 6; Master: 1 - 4

Maximum number of students:
12

Additional notes and regulations:
(Duration: 2 weeks with 8h per day)
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2 WLH
Module B.Phy.5631: Self-organization in physics and biology
Learning outcome, core skills: Workload:

Learning outcome: Non-linear dynamics, instabilities, basics of self-organisation,
bifurcations, non-equilibrium thermodynamics:

Core skills: Upon successful seminar participation, the students should be capable of

- accomplish literature research autonomously and therefore understand and analyse
scientifc articles in the corresponding scientific context

- create a presentation including physical and biological basics relevant to the scientific

Attendance time:
28 h

Self-study time:
92 h

article and give the oral presentation

Course: Seminar

Examination: Presentation (approx. 45 Min.)

Examination prerequisites:
Active Participation
Examination requirements:

Elaborated presentation, which includes an introduction to the necessary basics

Admission requirements:

Recommended previous knowledge:

none -Introduction to biophysics
-Introduction to physics of complex systems
Language: Person responsible for module:

English, German

Prof. Dr. Eberhard Bodenschatz
Further contact person: Dr. M. Tarantola

Course frequency:
each semester

Duration:
1 semester[s]

Number of repeat examinations permitted:

three times

Recommended semester:
Bachelor: 5 - 6; Master: 1 - 4

Maximum number of students:
10
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2 WLH
Module B.Phy.5632: Current topics in turbulence research
Learning outcome, core skills: Workload:

Learning outcome: Based on a selected topic the students shall develop a basic
understanding of turbulent flows.

Core skills:

The goal of this course is to enable the students to present their research in the context
of the international state of the art of the field.

Attendance time:
28 h

Self-study time:
92 h

Course: Seminar

WLH

Examination: Presentation (approx. 45 Min.)

Examination prerequisites:

Active Participation

Examination requirements:

Basic understanding of turbulence; instabilities, scaling, models of turbulence,
turbulence in rotating and stratified systems, turbulent heat transport, particles in
turbulence

Admission requirements: Recommended previous knowledge:
none Basic knowledge of advanced continuum mechanics

or electrodynamics.

Language: Person responsible for module:
English, German Prof. Dr. Eberhard Bodenschatz
Course frequency: Duration:

each semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

three times Bachelor: 5 - 6; Master: 1 - 4

Maximum number of students:
15
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2 WLH
Module B.Phy.5636: Introduction to Chaotic Behavior II: Hamiltioni-
an Systems
Learning outcome, core skills: Workload:
On successful completion of this course, students shall have a command of the Attendance time:
analytical methods of non-linear dynamics. 28 h
Self-study time:
62 h

Course: Lecture

Examination: Written examination (90 minutes)
Examination prerequisites:

none

Examination requirements:

Arnold’s cat map; Hartmann-Grobmann theory; homoclinic slices;
Melnikov methods; homoclinic tangles; Smale’s horseshoe map; ergodicity; Kolmogrov-

Sinai entropy.

Admission requirements:

Recommended previous knowledge:

none none
Language: Person responsible for module:
English Prof. Dr. Theo Geisel

Course frequency:
Two year as required / summer or winter semester

Duration:
1 semester[s]

Number of repeat examinations permitted:
three times

Recommended semester:
Bachelor: 4 - 6; Master: 1 - 4

Maximum number of students:
30
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2 WLH
Module B.Phy.5639: Optical measurement techniques
Learning outcome, core skills: Workload:

After successful completion of the module, students should ...

 be able to apply light models

» have understood basic optical principles of measurement

» have gained an overview of optical measurement method for measuring different
physical quantities at different scales

Attendance time:
28 h

Self-study time:
62 h

Course: Optical Measurement Techniques (Lecture)

Examination: Presentation with discussion (approx. 30 min.) or oral examination
(approx. 30 Min.)

Examination requirements:

Understanding optical measurement principles and methods

Admission requirements: Recommended previous knowledge:

none none

Language: Person responsible for module:

German, English Studiendekanin der Fakultéat fur Physik /
Ansprechpartner: Dr. Nobach

Course frequency: Duration:

each winter semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

three times Bachelor: 5 - 6; Master: 1 - 4

Maximum number of students:
30
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2 WLH
Module B.Phy.5642: Experimental Methods in Biophysics
Learning outcome, core skills: Workload:

After successful completion of this module, students know some fundamental physics
of experimental methods used in biophysics and are able to adapt those to selected
problems.

Attendance time:

28 h

Self-study time:

62 h
Course: Lecture
Examination: oral exam (approx. 15 Min.) or talk (approx. 30 Min.)
Examination requirements:
Fundamental physics of experimental methods in biophysics, e.g. microscopy, atomic
force microscopy, optical tweezers, data acquisition and analysis, image analysis,
rheology
Admission requirements: Recommended previous knowledge:
none Introduction to Biophysics
Language: Person responsible for module:
English Dr. Florian Rehfeldt
Course frequency: Duration:
every 4th semester 1 semester[s]
Number of repeat examinations permitted: Recommended semester:
three times Bachelor: 4 - 6; Master: 1 - 3
Maximum number of students:
20
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2 WLH
Module B.Phy.5643: Seminar: Experimental Methods in Biophysics
Learning outcome, core skills: Workload:
After successful completion of this module, students are able to present selected Attendance time:
problems from literature in a seminar talk. 28 h
Self-study time:
92 h

Course: Experimental Methods in Biophysics

Examination: Lecture (approx. 30 minutes)

Examination prerequisites:

regular participation

Examination requirements:

Fundamental physics of experimental methods in biophysics, e.g. microscopy, atomic
force microscopy, optical tweezers, data acquisition and analysis, image analysis,
rheology.

Admission requirements: Recommended previous knowledge:
none Introduction to Biophysics

Language: Person responsible for module:
English Dr. Florian Rehfeldt

Course frequency: Duration:

each summer semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

three times Bachelor: 4 - 6; Master: 1 - 3
Maximum number of students:

20
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2 WLH
Module B.Phy.5645: Nanooptics and Plasmonics
Learning outcome, core skills: Workload:

After the course, the students should have a profound knowledge about the rapidly
evolving field nanooptics and plasmonics, both experimentally as well as theoretically.

Attendance time:
28 h

Self-study time:
62 h

Course: Nanooptics and Plasmonics (Lecture)

Examination: Written examination (90 min.) or oral examination (approx. 30 Min.)
Examination requirements:

Electrodynamics of single particle/molecule emission, electrodynamic interaction of
nano-emitters and molecules with light, interaction of light with nanoscale dielectric and
plasmonic structures, and with optical metamaterials. Theory of light-matter interaction
at the nanometer length scale. Fundamentals of optical microscopy and spectroscopy,
applied to optical quantum emitters.

Admission requirements: Recommended previous knowledge:
none Experimental Physics I-1V

Language: Person responsible for module:
German, English Prof. Dr. Jorg Enderlein

Course frequency: Duration:

each winter semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

three times Bachelor: 4 - 6; Master: 1 - 4
Maximum number of students:

20
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4 WLH
Module B.Phy.5646: Climate Physics
Learning outcome, core skills: Workload:

Learning outcome: This course will introduce the physical principles of the Earth’s
climate, and the dynamics of our atmosphere and oceans. We will show how the basic
features of a climate system can be understood through a detailed energy balance. A
momentum balance, in the form of the Navier-Stokes equations, and mass balance,
give rise to many of the additional behaviours of a real climate system. The main
features of atmospheric and ocean circulation, mixing, and transport will be discussed
in this context, including such topics as the thermohaline circulation; turbulent mixing;
atmospheric waves; and Coriolis effects. We will then return to the global energy budget,
and discuss physically grounded models of climate prediction and climate sensitivity
(e.g. Milankovitch cycles), as well as their implications. In the latter part of the course,
additional context on related questions of current research will be covered in special
topics presented by members of the Géttingen Research Campus.

Core skills: After successful completion of the modul the students should ...

» know how to approach the study of climate in planetary systems from a rigorous
physical perspective;

» know which factors influence the climate, and how to analyse climate patterns and
stability;

* be able to develop a familiarity with the principles of climate science, and apply
these to a broad range of situations, from the large-scale convection patterns
in atmospheres and oceans, to the impact of clouds and precipitation, and box
models for the energy and entropy budget.

Attendance time:
56 h

Self-study time:
124 h

Course: Lecture with exercises

Examination: Written examination (120 Min.) or oral examination (approx. 30 Min.)
Examination requirements:
Profound geophysical basis for the work on issues of climate physics.

Admission requirements: Recommended previous knowledge:
none Basics of Hydrodynamics

Language: Person responsible for module:
German, English apl. Prof. Dr. Jirgen Vollmer

Course frequency: Duration:

two year as required, winter term or summer term 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

three times Bachelor: 5 - 6; Master: 1 - 4
Maximum number of students:

50

158




Module B.Phy.5647 - Version 4

Georg-August-Universitat Gottingen 4C
2 WLH
Module B.Phy.5647: Physics of Coffee, Tea and other drinks

Learning outcome, core skills: Workload:
After completing this module a student should be able to: Attendance time:
28 h

» Research a topic in the scientific literature and analyse it critically. Self-study time:

» Show fundamental skills in model building and, for example, in the discussion of 92h
nonlinear differential equations or other complex physical models.

» Understand the phase behaviour of two (or more) component mixtures, the kinetics
of phase separation, the physics of multi-phase fluids and soft materials such as
foams and gels.

Course: Physics of Coffee, Tea and other drinks (Seminar)

Examination: Presentation with discussion (approx. 45 minutes) and written
elaboration (max. 4 pages)

Examination prerequisites:

Active Participation

Examination requirements:

Presentation of a complex physical summary of the key physics underlying a mixed
drink, or other beverage (e.g. drainage of foam in espresso, slow waves and convective
stripes in latte macchiato, bubble formation and growth in champagne). Where
appropriate, the student must take into account a critical discussion of the relevant
literature.

Admission requirements: Recommended previous knowledge:

none Basic analytical mechanics and fluid dynamics
Language: Person responsible for module:

German, English Prof. Dr. Stephan Herminghaus

Contact Person: Dr. M. Mazza

Course frequency: Duration:

unregular, two year as required 1 semester[s]

Number of repeat examinations permitted: Recommended semester:
three times Bachelor: 5 - 6; Master: 1 - 4

Maximum number of students:
25
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2 WLH
Module B.Phy.5648: Theoretical and Computational Biophysics
Learning outcome, core skills: Workload:

This combined lecture and hands-on computer tutorial focuses on the basics of
computational biophysics and deals with questions like "How can the particle dynamics
of thousands of atoms be described precisely?" or "How does a sequence alignment
algorithm function?" The aim of the lecture with exercises is to develop a physical
understanding of those "nano maschines” by using modern concepts of non-equilibrium
thermodynamics and computer simulations of the dynamics on an atomistic scale.
Moreover, the lecture shows (by means of examples) how computers can be used

in modern biophysics, e.g. to simulate the dynamics of biomolecular systems or to
calculate or refine a protein structure. No cell could live without the highly specialized
macromolecules. Proteins enable virtually all tasks in our bodies, e.g. photosynthesis,
motion, signal transmission and information processing, transport, sensor system, and
detection. The perfection of proteins had already been highly developed two billion years
ago. During the exercises, the knowledge presented in the lecture will be applied to
practical examples to further deepen and strengthen the understanding. By completing
homework sets, which will be distributed after each lecture, additional aspects of the
addressed topics during the lecture shall be worked out. The

homework sets will be collected during the corresponding exercises.

Attendance time:
28 h

Self-study time:
92 h

Course: Theoretical and Computational Biophysics (Lecture, Exercise)

Examination: Oral examination (approx. 30 minutes)

Examination requirements:

Protein structure and function, physics of protein dynamics, relevant intermolecular
interactions, principles of molecular dynamics simulations, numeric integration, influence
of approximations,

efficient algorithms, parallel programing, methods of electrostatics, protonation balances,
influence of solvents, protein structure determination (NMR, X-ray), principal component
analysis, normal mode analysis, functional mechanisms in proteins, bioinformatics:
sequence comparison, protein structure prediction, homology modeling, and hands-on
computer simulation.

4C

Admission requirements: Recommended previous knowledge:

none * Introduction to Biophysics

* Introduction to Physics of Complex Systems

Language: Person responsible for module:
English, German Hon.-Prof. Dr. Karl Helmut Grubmdiller
Course frequency: Duration:

each winter semester 1 semester][s]

Number of repeat examinations permitted: Recommended semester:

three times Bachelor: 5 - 6; Master: 1 - 4

Maximum number of students:
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30
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2 WLH
Module B.Phy.5649: Biomolecular Physics and Simulations
Learning outcome, core skills: Workload:

Learning objectives: This combined lecture and hands-on computer tutorial offers
the possibility to deepen the knowledge about theory and computer simulations of
biomolecular systems, particularly proteins, and can be understood as continuation of
the lecture with exercises "Theoretical and Computational Biophysics" (usually taking
place in the previous winter semester). During the exercises, the knowledge presented
in the lecture will be applied to practical examples to further deepen and strengthen
the understanding. By completing homework sets, which will be distributed after each
lecture, additional aspects of the addressed topics during the lecture shall be worked
out. The homework sets will be collected during the corresponding exercises.

Competencies: Whereas the winter term lecture with exercises "Theoretical and
Computational Biophysics" emphasized the principles of running and analysing simple
atomistic force field-based simulations, this advanced course will broaden our view

and introduce basic principles, concepts and methods in computational biophysics,
particularly required to understand biomolecular function, namely thermodynamic
quantities such as free energies and affinities. Further, inclusion of quantum mechanical
simulation techniques will allow to also simulate chemical reactions, e.g., in enzymes.

Attendance time:
28 h

Self-study time:
92 h

Course: Lecture with Exercises Biomolecular Physics and Simulations

Examination: Oral examination (approx. 30 minutes) 4C

Examination requirements:

Basic knowledge and understanding of the material covered in the course such as:

Free energy calculations, Rate Theory, Non-equilibrium thermodynamics, Quantum

mechanical methods (Hartree-Fock and Density Functional Theory), enzymatic

catalysis; “handson” computational calculations and simulations

Admission requirements: Recommended previous knowledge:

none B.Phy.5648 Theoretical and Computational
Biophysics

Language: Person responsible for module:

English, German Hon.-Prof. Dr. Karl Helmut Grubmiiller

Course frequency: Duration:

each summer semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

three times Bachelor: 5 - 6; Master: 1 - 4

Maximum number of students:

30
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Georg-August-Universitat Gottingen 3C

2 WLH
Module B.Phy.5651: Advanced Computational Neuroscience
Learning outcome, core skills: Workload:

Participants in the course can explain and relate biological foundations and

mathematical modelling of selected (neuronal) algorithms for learning and pattern 28 h

formation.

Based on the the algorithms' properties, they can discuss and derive possible technical

applications (robots).

62 h

Attendance time:

Self-study time:

Course: Advanced Computational Neuroscience | (Lecture)

Examination: Written examination (90 Min.) or oral examination (approx. 20 Min.) [3C

Examination requirements:
Algorithms for learning:

» Unsupervised Learning (Hebb, Differential Hebb),

» Reinforcement Learning,
e Supervised Learning

Algorithms for pattern formation.

Biological motivation and technical Application (robots).

Admission requirements:

Recommended previous knowledge:

none Basics Computational Neuroscience
Language: Person responsible for module:
English Prof. Dr. Florentin Andreas Worgotter

Course frequency:
each winter semester

Duration:
1 semester[s]

Number of repeat examinations permitted:
three times

Recommended semester:
Bachelor: 5 - 6; Master: 1 - 4

Maximum number of students:
50

Additional notes and regulations:

Hinweis: Die B.Phy.5652 kann als vorlesungsbegleitendes Praktikum besucht werden.
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2 WLH
Module B.Phy.5652: Advanced Computational Neuroscience Il
Learning outcome, core skills: Workload:

Participants in the course can implement, test, and evaluate the properties of selected
(neuronal) algorithms for learning and pattern formation.

Attendance time:
28 h

Self-study time:
62 h

Course: Advanced Computational Neuroscience |l

Examination: 4 Protocols (max. 3 Pages) and Presentations (ca. 10 Min.), not
graded

Examination requirements:

Algorithms for learning:

» Unsupervised Learning (Hebb, Differential Hebb),
* Reinforcement Learning,
e Supervised Learning

Algorithms for pattern formation.
Biological motivation and technical Application (robots).

For each of the 4 programming assignments 1 protocol (ca. 3 pages) and 1 oral
presentations (demonstration and discussion of the program, ca. 10 min).

3C

Admission requirements: Recommended previous knowledge:

B.Phy.5651 (can be taken in parallel to B.Phy.5652) |Programming in C++,

basic numerical algorithms,

Grundlagen Computational Neuroscience

B.Phy.5504: Computational Physics (Scientific

Computing)
Language: Person responsible for module:
English Prof. Dr. Florentin Andreas Wérgotter
Course frequency: Duration:
unregelmaRig 1 semester[s]
Number of repeat examinations permitted: Recommended semester:
three times Bachelor: 5 - 6; Master: 1 - 4

Maximum number of students:
24
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Georg-August-Universitat Gottingen

Module B.Phy.5656: Experimental work at large scale facilities for X-
ray photons

3C
3 WLH

Learning outcome, core skills:

The goal of this course is to acquire the competence to perform experiments at modern
synchrotron sources and free-electron-laser sources (large scale facilities) in a team;
this includes the theoretical and experimental preparation of such beam times, as well
as the experiment itself and the data analysis;

Competences: after successfully finishing this course, students should have the
theoretical basis as well as the experimental abilities for performing modern X-ray
experiments and should have applied their knowledge to specific examples from
biophysics, soft matter physics and materials physics.

Workload:

Attendance time:

42 h

Self-study time:

48 h

Course: Lab Course

Contents:

Lab course during an x-ray beam time performed by the Institute for X-Ray Physics at a
national or international source (in particular DESY, BESSY, XFEL, ESRF, SLS, NSLSII,
SACLA, Diamond, Soleil, Elettra); students will already be involved in the preparation
and will thus be well prepared for the experimental approach. At the x-ray source, they
experience the technical/experimental as well as the theoretical part of the work; after
the campaign, they learn modern methods of data analysis by direct interaction with the
project leaders.

Examination: Written report (max. 10 p.) or oral examination (approx. 30 min.)
about the finished scientific project, not graded

Examination prerequisites:

Active participation at an X-ray beam time, including preparation and post-processing
Examination requirements:

Description of the scientific project, including the theoretical background and the
experimental challenges and approaches; description of the data analysis and the
results; discussion within the scientific context.

3C

Admission requirements: Recommended previous knowledge:

none Good basic knowledge of physics (semesters 1-4)
and good or very good knowledge of biophysics and

X-ray optics

Language: Person responsible for module:
German, English Prof. Dr. Sarah Koster
Prof. Dr. Tim Salditt

Course frequency: Duration:
each semester; every semester, depending of 1 semester[s]
availability of X-ray beam times

Number of repeat examinations permitted: Recommended semester:
twice Bachelor: 5 - 6; Master: 1 - 4
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Additional notes and regulations:

Maximum number of students: 2/beam time; if there are more applicants than slots, participants will be
selected according to their experience and knowledge
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Georg-August-Universitat Gottingen 3C

2 WLH
Module B.Phy.5657: Biophysics of gene regulation
Learning outcome, core skills: Workload:

Objectives:

The students will learn basic concepts of the biophysics of gene regulation, including
physical mechanisms and their physiological functions, as well as the methods for the
theoretical analysis of such systems and their dynamics.

Competences:

After successful participation in the module, students should be able to analyze
problems in gene regulation using the theoretical tools discussed in the lecture.

Attendance time:
28 h

Self-study time:
62 h

Course: Biophysics of gene regulation (Lecture) WLH
Course frequency: each winter semester

Examination: written examination (60 Min.) or oral examination (approx. 30 Min.) [3C
Examination requirements:

Physical principles of gene regulation, mechanisms of regulation, thermodynamic

modelling, deterministic and stochastic dynamics

Admission requirements: Recommended previous knowledge:
none Basic knowledge in statistical physics and biophysics
Language: Person responsible for module:
English, German Prof. Dr. Stefan Klumpp

Course frequency: Duration:

every 4th semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

three times Bachelor: 5 - 6; Master: 1 - 4

Maximum number of students:
not limited

167



Module B.Phy.5658 - Version 1

Georg-August-Universitat Gottingen 6C

4 WLH
Module B.Phy.5658: Statistical Biophysics
Learning outcome, core skills: Workload:

Objectives:

The students will learn basic concepts of statistical biophysics at the molecular, cellular
and population level, as well as methods for the theoretical analysis of biophysical
systems.

Competences:

After successful participation in the module, students should have working knowledge of
basic concepts of statistical biophysics and be able to apply them to selected problems.

Attendance time:
56 h

Self-study time:
124 h

Course: Statistical Biophysics (Lecture with integrated problem sessions) WLH
Course frequency: each winter semester

Examination: written examination (120 Min.) or oral examination (approx. 30 Min.) |6 C
Examination requirements:

Physical principles of biological systems on the molecular, cellular and population level,
application of methods from statistical physics to biological and biophysical problems.
Admission requirements: Recommended previous knowledge:
none Basic knowledge in biophysics and statistical physics
Language: Person responsible for module:
English, German Prof. Dr. Stefan Klumpp

Course frequency: Duration:

every 4th semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

three times Bachelor: 5 - 6; Master: 1 - 4

Maximum number of students:
not limited
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Georg-August-Universitat Gottingen 4C
2 WLH
Module B.Phy.5659: Seminar on current topics in theoretical biophy-
sics
Learning outcome, core skills: Workload:

Objectives:

The students will develop a basic understanding of current topics and methods of
theoretical biophysics at the molecular, cellular and population level, based on selected
examples.

Competences:

After completing this module, the students should be able to research a topic in
theoretical biophysics in the scientific literature, analyse it critically and present it in a
seminar talk.

Attendance time:
28 h

Self-study time:
92 h

Course: Seminar on current topics in theoretical biophysics

Examination: Presentation with discussion (Bachelor approx. 30 min., Master 4C
approx. 60 min.)

Examination prerequisites:

Active participation

Examination requirements:

Presentation of a selected research topic and critical discussion of its methods and

results

Admission requirements: Recommended previous knowledge:
none Basic knowledge in biophysics and statistical physics
Language: Person responsible for module:
English, German Prof. Dr. Stefan Klumpp

Course frequency: Duration:

every 4th semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

three times Bachelor: 6; Master: 1 - 4

Additional notes and regulations:
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Georg-August-Universitat Gottingen 3C

2 WLH
Module B.Phy.5660: Theoretical Biofluid Mechanics
Learning outcome, core skills: Workload:

The course will discuss the theoretical foundations of fluid mechanics used in the study

Attendance time:

of biological systems. Important concepts in the mathematical study of fluids will be 28 h

introduced and employed to investigate blood flow and circulation, the propulsion of

organisms and transport facilitated by fluid flow.

Students will learn to set up theoretical models for a range of biological systems
involving fluids employing the Navier-Stokes equation and appropriate boundary
conditions. The course will prepare the students to simplify, assess and analyze models
to investigate the intricate role of fluids in biological settings.

Self-study time:
62 h

Course: Theoretical Biofluid Mechanics (Lecture)

Examination: Written exam (60 minutes) or oral exam (approx. 30 minutes) 3C

Examination requirements:

Solving Navier-Stokes equation in simple geometry, derive simplified equations from
models of fluid flow and transport, explore theoretical models in limiting parameter range
and assess prediction in relation to modeled biological system.

The exam will be oral, if max. 20 students take part at the first date of the course.

Oherwise it will be a written exam.

Admission requirements:
none

Recommended previous knowledge:
Basic knowledge of calculus and algebra

Language:
English, German

Person responsible for module:
Prof. Dr. Stefan Klumpp
Contact: Karin Alim

Course frequency:
every 4th semester; Every second Summerterm in
Rotation to Microfluidic

Duration:
1 semester][s]

Number of repeat examinations permitted:
three times

Recommended semester:
Bachelor: 3 - 6; Master: 1 - 4

Maximum number of students:
not limited
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Georg-August-Universitat Gottingen 4C

2 WLH
Module B.Phy.5661: Biomedical Techniques in Complex Systems
Learning outcome, core skills: Workload:

The seminar provides an overview of current biomedical techniques applied in research
and therapy. A strong orientation towards the combination of theoretical basics and
practical use will be given by introducing up-to-date research results (original articles
and text book material).

Besides getting a deeper understanding of current biomedical techniques, the students
will learn how to prepare and present up-to-date scientific results. This includes literature
research, understanding of underlying methodological basics and didactic preperation
(talk in front of the seminar participants).

Attendance time:

28 h

Self-study time:

92 h

Course: Biomedical Technigues in Complex Systems (Seminar)

Examination: Oral examination(Bachelor: approx. 30 min.; Master: approx. 45 4C
min.)

Examination requirements:

The students will elaborate and give a presentation about current biomedical

techniques. The talk should include an introductory part to the underlying basics.

Admission requirements: Recommended previous knowledge:
none none

Language: Person responsible for module:
English, German Prof. Dr. Stefan Luther

Course frequency: Duration:

each winter semesterl 1 semester][s]

Number of repeat examinations permitted: Recommended semester:

three times Bachelor: 5 - 6; Master: 1 - 4
Maximum number of students:

not limited

Additional notes and regulations:
Contact: Dr. C. Richter
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2 WLH
Module B.Phy.5662: Active Soft Matter
Learning outcome, core skills: Workload:

Students acquire in depth expertise in the discipline of Active Soft Matter, focussed on
artificial and biological microswimmers in experiment and theory. Topics include self-
propulsion at low Reynolds numbers, chemo-, electro-, magneto- , gravi- and phototaxis,
active droplets, colloids and Janus particles, dynamics of flagellae and ciliae in bacteria
and algae, interaction with interfaces and complex geometries, collective and swarming

Attendance time:
28 h

Self-study time:
92 h

dynamics and active emulsions.

Core skills include the independent study of literature on current research, and the
condensation, presentation and discussion of a specific topic, which are vital skills
pertaining to presenting your own research and its position in a wider research field.
Students will practice the critical appreciation of current research in scientific discussion

and receive feedback on their presentation skills.

Course: Active Soft Matter (Seminar)

Examination: Oral presentation (approx. 45 min.) and handout (4 pages max.) 4C

Examination requirements:

Preparation, presentation and discussion of a current topic in active soft matter
based on published literature. Active engagement in discussions on other student's
presentations. Handouts must be submitted before the presentation.

Admission requirements:
none

Recommended previous knowledge:
introductory hydrodynamics and thermodynamics

Language:
English, German

Person responsible for module:
Prof. Dr. Stephan Herminghaus

Course frequency:
every 3rd semester

Duration:
1 semester[s]

Number of repeat examinations permitted:
three times

Recommended semester:
Bachelor: 5 - 6; Master: 1 - 4

Maximum number of students:
26

Additional notes and regulations:
Contact: Dr. Oliver Baumchen, Dr. Corinna Maal3,
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6 WLH
Module B.Phy.5663: Stochastic Dynamics
Learning outcome, core skills: Workload:

Lernziele: The students will learn basic concepts and the dynamic equations of
stochastic dynamics as well as methods for their theoretical and computational analysis.

Kompetenzen: After successful participation in the module, students should have
working knowledge of basic concepts and methods of stochastic dynamics and be able
to apply them to selected problems.

Attendance time:
84 h

Self-study time:
96 h

Course: Stochastic Dynamics (Lecture) 4 WLH
Course: Stochastic Dynamics (Exercise) 2 WLH
Examination: written examination (120 Min.) or oral examination (approx. 30 Min.) |6 C

or small project with written term paper (approx. 8-10 pages)

Examination requirements:

Approaches to stochastic dynamics and dynamic equations (random walks, Master

equation, Langevin equation, Fokker-Planck equation), analytical solution methods,

simulation algorithms.

Admission requirements: Recommended previous knowledge:
none Basic knowledge of statistical physics and

programming

Language: Person responsible for module:
English, German Prof. Dr. Stefan Klumpp

Course frequency: Duration:

every 4th semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

three times Bachelor: 5 - 6; Master: 1 - 4

Maximum number of students:
not limited
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2 WLH
Module B.Phy.5664: Excursion to DESY and the European XFEL,
Hamburg
Learning outcome, core skills: Workload:

Learning goals: Basic knowledge about mission of large scale reasearch facilities, user
concept and mission of DESY and European Free-electron laser (XFEL).

Basic concepts of modern accelerators (super conducting and conventional), generation
of synchrotron and FEL radiation, and fields of applications.

Competencies: Overview about research and career opportunities at DESY and XFEL
and how large scale facilities can be used for research and study topics.

Categorize interdisciplinary information gathered at the excursion (presentations, poster
session, workshop) and place it in perspective with own study background.

Attendance time:
28 h

Self-study time:
62 h

Course: Excursion to DESY and the European XFEL, Hamburg (Excursion)

Examination: oral presentation of one of the scientific activities at DESY (approx. |3 C
20min+10min discussion), Poster on a corresponding research topic, or approx. 4
pages contribution to the excursion protocol., not graded
Examination prerequisites:
Participation in the excursion and discussion of prepared lerning material
Examination requirements:
Basic knowledge about mission of large scale reasearch facilities, user concept and
mission of DESY and European Free-electron laser (XFEL).
Basic concepts of modern accelerators (super conducting and conventional), generation
of synchrotron and FEL radiation, and fields of applications.
Admission requirements: Recommended previous knowledge:
none B.Phy.5625: Réntgenphysik
Language: Person responsible for module:
English, German Prof. Dr. Tim Salditt
Prof. Dr. Sarah Koster
Course frequency: Duration:
each winter semester 1 semester[s]
Number of repeat examinations permitted: Recommended semester:
three times Bachelor: 5 - 6; Master: 1 - 4

Maximum number of students:
10
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Georg-August-Universitat Gottingen 3C

2 WLH
Module B.Phy.5665: Processing of Signals and Measured Data
Learning outcome, core skills: Workload:

Learning outcome:

» Errors, e.g. systematic vs. random, static vs. dynamic, error propagation

» Extraction of relevant information (separating trends, stochastic data and affecting
influences, such as noise)

 Stationarity, statistical quantities and functions

» Characteristics of estimators (e.g., sufficiency, ergodicity, bias freeness,
efficiency), Cramer-Rao bound, Bessel's correction

» Sampling (equidistant and non-uniform), Possibility of reconstruction, sampling
theorem, aliasing

 Signal transformations (e.g. cosine, Fourier, Hilbert, Laplace, wavelet, z transform)
and signal decomposition (e.g. Proper Orthogonal Decompoasition, Independent
Component Analysis)

 Correlation functions and spectra, Wiener-Khinchin theorem

 preferred acquisition, sample weighting

» Window functions, moving average

Core skills:

» Specification of a measurement (sampling rate, duration, amount of data)
 Bias-free and most efficient signal and data processing of measured data
» Programming in Matlab or Python

Attendance time:
28 h

Self-study time:
62 h

Course: Processing of Signals and Measured Data 2 WLH
Examination: Presentation or oral exam (ca. 30 Min.) 3C
Examination requirements:

Efficient use of signal and image processing methods as well as statistical analysis

methods.

Admission requirements: Recommended previous knowledge:
none none

Language: Person responsible for module:
English, German Prof. Dr. Eberhard Bodenschatz
Course frequency: Duration:

each summer semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

three times Bachelor: 5 - 6; Master: 1 - 4
Maximum number of students:

30
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Georg-August-Universitat Gottingen 4C
2 WLH
Module B.Phy.5666: Molecules of Life — from statistical physics to
biological action
Learning outcome, core skills: Workload:
After successfully finishing this course, students will be able to work on specific Attendance time:
questions with the help of book chapters or journal publications and to present the topic |28 h
in a seminar talk to a wide audience. They should be also able to evaluate it critically. Self-study time:
92 h
Course: Molecules of Life — from statistical physics to biological action (Seminar)
Examination: Presentation, Bachelor approx. 30 min; Master approx. 60 min 4C

Admission requirements:
none

Recommended previous knowledge:

Thermodynamik und statistische Mechanik and/
or

Introduction to Biophysics and/or

Introduction to Physics of Complex Systems
and/or

Theoretical and Computational Biophysics and/
or

Biomolecular Physics and Simulations

Language:
English, German

Person responsible for module:

Hon.

-Prof. Dr. Karl Helmut Grubmdiller

Bert de Groot, Aljaz Godec

Course frequency:
each semester

Duration:
1 semester[s]

Number of repeat examinations permitted:
three times

Recommended semester:
Bachelor: 5 - 6; Master: 1 - 4

Maximum number of students:
15

176




Module B.Phy.5667 - Version 1

Georg-August-Universitat Gottingen 3C
2 WLH
Module B.Phy.5667: Practical Introduction to Computer Vision and
Robotics
Learning outcome, core skills: Workload:

After successful completion of this module, students are familiar with

* low level hardware components and their functions,
* building and programming a robot, and
» computer vision and planning algorithms.

Attendance time:
28 h

Self-study time:
62 h

Course: Practical Introduction to Computer Vision and Robotics (Lecture)
Contents:
» This class repeats and expands contents of the lecture Introduction to Computer
Vision and Robotics.
* First, a robot is built.
» The robot solves a graph problem.
» The found solution is executed by the robot in a real-world scenario

Examination: Practical examination (90 minutes) 3C
Examination requirements:
The students must be able

« to program control algorithms for a robot, and

« to identify and understand low level hardware components as robot sensors and

actuators.

Admission requirements: Recommended previous knowledge:
none Introduction to Computer Vision and Robotics
Language: Person responsible for module:
English Prof. Dr. Florentin Andreas Wérgotter
Course frequency: Duration:
each winter semester 1 semester[s]
Number of repeat examinations permitted: Recommended semester:
three times Bachelor: 5 - 6; Master: 1 - 2
Maximum number of students:
24
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After successful completion of this module, will be familiar with

» the basics concepts of artificial intelligence (Al) and robotics,
* the basics concepts of machine learning (ML),

* the basic concepts of computer vision (CV), and

* low level hardware components and their functions.

Georg-August-Universitat Gottingen 3C

2 WLH
Module B.Phy.5668: Introduction to Computer Vision and Robotics
Learning outcome, core skills: Workload:

Attendance time:
28 h

Self-study time:
62 h

Course: Introduction to Computer Vision and Robotics (Lecture)
Contents:

» PID Controller,

» Kalman Filter and Extended Kalman Filter,

» SVM, Centroid, Perceptron, Neural Networks und Deep Neural Networks, K-

Means, A*, Q-Learning,

* Particle Filter,

* SLAM,

* Smoothing and Median Filtering, Bilateral Filtering, Non-Local Means,

» Connected Components, Morphological Operators,

» Line Detection, Circle Detection, Feature Detection,

» Advanced image segmentation algorithms, and

» Evaluation of machine learning methods

Examination: Written examination (90 minutes) 3C
Examination requirements:
The students must be able

* to repeat the contents of the lecture,

* to design a robot control algorithms, and

* to identify and understand low level hardware components as robot sensors and

actuators.

Admission requirements: Recommended previous knowledge:
none none
Language: Person responsible for module:
English Prof. Dr. Florentin Andreas Worgotter
Course frequency: Duration:
each winter semester 1 semester][s]
Number of repeat examinations permitted: Recommended semester:
three times Bachelor: 5 - 6; Master: 1 - 2
Maximum number of students:
40
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Georg-August-Universitat Gottingen

Module B.Phy.5669: Seminar on Living Matter Physics

4C
2 WLH

Learning outcome, core skills:
Learning objectives:

The seminar is a combination of presentations by external speakers and journal club
presentations by students. The students will learn about state-of-the-art theoretical and
experimental research in the physics of biological and biomimetic systems, as delivered
by the invited speakers in the weekly seminars of the Department of Living Matter
Physics of the MPI for Dynamics and Self-Organization. Seminars will be on a wide
range of topics such as biological and artificial micro-swimmers and molecular motors;
collective behaviour in cellular tissues, bacterial colonies, and dense active materials;
chemical activity and self-organization at the sub-cellular scale; the physics of cellular
and biomimetic membranes; or information flow and stochastic thermodynamics in living
systems. The students will also learn how to conduct research, prepare and deliver
journal club presentations about recently published articles in these topics.

Competences:

This course will give students a broad view of the latest research on the physics of
living matter, and acquaint them with how practicing researchers communicate scientific
findings to each other.

Workload:

Attendance time:

28 h

Self-study time:

92 h

Course: Seminar on Living Matter Physics

Examination: One or more journal club presentations (approx. 30 mins each)
depending on the number of participating students (30 minutes)

Admission requirements: Recommended previous knowledge:

none none

Language: Person responsible for module:
English Prof. Dr. Ramin Golestanian
Dr. Jaime Agudo-Canalejo

Course frequency: Duration:

once a year 1 semester[s]

Number of repeat examinations permitted: Recommended semester:
three times Bachelor: 5 - 6; Master: 1 - 4

Maximum number of students:
not limited
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Georg-August-Universitat Gottingen 4C

2 WLH
Module B.Phy.5709: Seminar on Nanoscience
Learning outcome, core skills: Workload:

Lernziele: Electronic properties of electrons confined in low-dimensional structures
(2D, 1D and 0D). Experimental methods for the preparation and characterization of
nanostrucures. Functional nanostructures. Devices in hanoelectronics. Semiconductor
materials will be on focus.

Kompetenzen: After successful completion of the modul the students should be able
to gain a deep knowledge of a current topic in nanoscience and nanodevices from the
recommended scientific literature. The student will present and discuss the topic in a

Seminar.

Attendance time:
28 h

Self-study time:
92 h

Course: Seminar (Blockveranstaltung)

Examination: Vortrag (ca. 30 Min.) - student choice if in German or in English
Examination prerequisites:
Aktive Teilnahme

Examination requirements:

The students should achieve a deep knowledge of a current topic in nanoscience and
nanodevices from the recommended scientific literature; the student should be able to
transfer this knowledge to an audience in a seminar.

Admission requirements: Recommended previous knowledge:
none  Einfiihrung in die Festkorperphysik

e Quantenmechanik |
* Nanoscience

 Einfiihrung in die Materialphysik

Language: Person responsible for module:
English Studiendekanlin der Fakultat fir Physik
Course frequency: Duration:

unregelmaRig 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

three times Bachelor: 5 - 6; Master: 1 - 2

Maximum number of students:
20

180
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Georg-August-Universitat Gottingen 6C

6 WLH
Module B.Phy.5714: Introduction to Solid State Theory
Learning outcome, core skills: Workload:

Lernziele: Fundamental concepts of of solid state theory, Born-Oppenheimer

Attendance time:

approximation, homogeneous electron gas, electrons in lattices, lattice vibrations, 84 h
elementary transport theory Self-study time:
Kompetenzen: After successful completion of the modul students should be able 96 h

to describe and calculate fundamental properties of solids; understand and use the

language of solid-state theory.

Course: lecture 4 WLH
Course: exercises 2 WLH
Examination: Written examination (90 minutes) 6C

Examination requirements:

Application of fundamental concepts in solid state theory, interpretation of basic
experimental observations, theoretical description of fundamental phenomena in solid

state physics.

Admission requirements:
keine

Recommended previous knowledge:
Quantum mechanics |

Language:
German, English

Person responsible for module:
Prof. Dr. Thomas Pruschke
Prof. Kehrein

Course frequency:
each winter semester

Duration:
1 semester[s]

Number of repeat examinations permitted:

three times

Recommended semester:
Bachelor: 5 - 6; Master: 1 - 4

Maximum number of students:
not limited
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Georg-August-Universitat Gottingen 6C

4 WLH
Module B.Phy.5716: Nano-Optics meets Strong-Field Physics
Learning outcome, core skills: Workload:

At the end of the course, students should understand and be able to apply the basic
concepts of nano-optics and strong-field physics, as well as their connection in modern
research. In the accompanying exercises, numerical simulations will be developed which
build on the topics discussed in the lectures. An introduction will be given to scripting in
Matlab and to finite element simulations with Comsol Multiphysics.

Attendance time:
56 h

Self-study time:
124 h

Course: Vorlesung 2 WLH
Course: Ubung 2 WLH
Examination: Oral examination (approx. 30 minutes) 6C
Examination prerequisites:

Implementation of a task in an executable programme.

Admission requirements: Recommended previous knowledge:
none Experimentalphysik I-1V, Quantenmechanik
Language: Person responsible for module:

German, English Prof. Dr. Claus Ropers

Studiendekanlin der Fakultat fir Physik

Course frequency: Duration:

unregelmaRig 1 semester[s]

Number of repeat examinations permitted: Recommended semester:
three times Bachelor: 5 - 6; Master: 1 - 4

Maximum number of students:
20
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Georg-August-Universitat Gottingen 6C
4 WLH
Module B.Phy.5717: Mechanisms and Materials for Renewable Ener-
gy
Learning outcome, core skills: Workload:

By participation in both lectures on photovoltaics and solar thermal energy,
thermoelectrics and solar fuels students gain knowledge about the full spectrum of
physical and chemical basics of renewable energy conversion. In addition, overlapping
aspects of fundamental concepts and technological approaches have been reviewed.
Students shall independently apply gained knowledge to acquire and present current
research in the field.

Attendance time:

56 h

Self-study time:

124 h

Course: Mechanismen und Materialien flir erneuerbare Energien (Lecture)

Examination: Poster presentation with oral examination (approx. 30 Min.)
Examination requirements:

Beherrschung der grundlegenden Begriffe, Fakten und Methoden. Selbsténdige
Erarbeitung wissenschaftlicher Publikationen und deren Prasentation.

6C

Admission requirements: Recommended previous knowledge:

none Introduction to solid state physics, Introduction to

materials physics

Language: Person responsible for module:
German, English apl. Prof. Dr. Michael Seibt
Prof. Dr. Christian JoofR3
Course frequency: Duration:
two-year as required, summer semester 1 semester][s]
Number of repeat examinations permitted: Recommended semester:
three times Bachelor: 6; Master: 1 - 2

Maximum number of students:
30
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Module B.Phy.5718 - Version 2

Georg-August-Universitat Gottingen 4C
2 WLH
Module B.Phy.5718: Mechanisms and Materials for Renewable Ener-
gy: Photovoltaics
Learning outcome, core skills: Workload:

After successful completion of this module students are familiar with physical basics or
photo-electric energy conversion, are able to apply fundamental concepts and gained
knowledge about important materials systems of photovoltaics. In addition, important
experimental methods as well as current and future technological concepts have been
reviewed. Students shall independently apply gained knowledge to acquire and present
current research in the field.

Attendance time:
28 h

Self-study time:
92 h

Course: Mechanismen und Materialien flir erneuerbare Energien: Photovoltaik
(Lecture)

Examination: Poster presentation with oral examination (approx. 30 Min.) 4C
Examination requirements:

Beherrschung der grundlegenden Begriffe, Fakten und Methoden. Selbstandige

Erarbeitung wissenschaftlicher Publikationen und deren Prasentation.

Admission requirements: Recommended previous knowledge:

none Introduction to solid state physics, Introduction to

Materials physics

Language: Person responsible for module:
German, English apl. Prof. Dr. Michael Seibt
Course frequency: Duration:

zweijahrig im SoSe 1 semester][s]

Number of repeat examinations permitted: Recommended semester:

three times Bachelor: 6; Master: 1 - 2

Maximum number of students:
30
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Module B.Phy.5719 - Version 3

Georg-August-Universitat Gottingen 4C
2 WLH

Module B.Phy.5719: Mechanisms and Materials for Renewable Ener-
gy: Solar heat, Thermoelectric, solar fuel
Learning outcome, core skills: Workload:
Physical and chemical basics of light and heat conversion to electrical and chemical Attendance time:
energy. 28 h

* In particular:Mechanisms of solarthermic, thermoelectric, electro- and Self-study time:

photochemical energy conversion. 92h

» Important model systems and materials.

» Outlook in current research activities.
Students shall independently apply gained knowledge to acquire and present current
research on relevant systems.
Course: Mechanismen und Materialien fir erneuerbare Energien: Solarthermie,
Thermoelektrik, solarer Treibstoff (Lecture)
Examination: Posterpresentation with oral examination (approx. 30 Min.) 4C
Examination requirements:
Beherrschung der grundlegenden Begriffe, Fakten und Methoden. Selbsténdige
Erarbeitung wissenschaftlicher Publikationen und deren Prasentation.
Admission requirements: Recommended previous knowledge:
none Introduction to solid state physics, Introduction to

Materials Physics

Language: Person responsible for module:
German, English Prof. Dr. Christian Jooss

Course frequency: Duration:

two-year as required, summer semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

three times Bachelor: 6; Master: 1 - 2

Maximum number of students:
30
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Module B.Phy.5720 - Version 3

Georg-August-Universitat Gottingen 3C
2 WLH
Module B.Phy.5720: Introduction to Ultrashort Pulses and Nonlinear
Optics
Learning outcome, core skills: Workload:

After successful completion of this Module students will be able to work with advanced
concepts, phenomena and models of ultrashort pulses and their applications in
nonlinear optics.

Attendance time:
28 h

Self-study time:
62 h

Course: Introduction to Ultrashort Pulses and Nonlinear Optics (Lecture)

Examination: Oral (approx. 30 min.) or written (90 min.)

Examination requirements:

Matter-light interaction; rate equations; continuous and pulsed laser operation; mode
coupling; properties of ultrashort pulses; nonlinear susceptibility and nonlinear response
of bound electrons; frequency doubling; parametric amplification; self-focusing; self-
phase modulation; high-harmonic generation

3C

Admission requirements: Recommended previous knowledge:
none  Elektrodynamic (Experimentalphysics I1)

» Optic and waves (Experimentalphysics IIl)

Language: Person responsible for module:
English, German Prof. Dr. Stefan Mathias

Course frequency: Duration:

every 4th semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

three times Bachelor: 5 - 6; Master: 1 - 4

Maximum number of students:
40
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Module B.Phy.5721 - Version 2

Georg-August-Universitat Gottingen 6C

6 WLH
Module B.Phy.5721: Information and Physics
Learning outcome, core skills: Workload:

Understanding the concept of information in classical physics and quantum physics, in
depth understanding of the second law of thermodynamics and its generalizations with
the Landauer erasure principle, learning key elements of quantum information theory
and quantum computation

Attendance time:
84 h

Self-study time:
96 h

Course: Information and Physics (Lecture, Exercise)

Examination: Written examination (120 minutes) 6C
Examination requirements:

Understanding the concepts of classical and quantum information science, performing

calculations in classical and quantum information science and interpreting the results

Admission requirements: Recommended previous knowledge:

none Analytical Mechanics, Quantum Mechanics and

Statistical Physics

Language: Person responsible for module:
English Prof. Dr. Stefan Kehrein

Course frequency: Duration:

every 4th semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

three times Bachelor: 6; Master: 1 - 4

Maximum number of students:
40
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Module B.Phy.5722 - Version 1

This seminar adresses some of the most important nonlinear optical phenomena and
their application. Exemplary topics will be parametric processes and wave mixing, high
harmonic generation, spatial and temporal solitons, supercontinuum generation, optical
phase conjugation, stimulated Raman scattering, photorefractive phenomena, optical
filamentation and electromagnetically induced transparency.

Georg-August-Universitat Gottingen 4C

2 WLH
Module B.Phy.5722: Seminar on Topics in Nonlinear Optics
Learning outcome, core skills: Workload:

Attendance time:
28 h

Self-study time:
92 h

Course: Seminar on Topics in Nonlinear Optics (Seminar)

Examination: Presentation with discussion (Bachelor approx. 30 min., Master 4C
approx. 60 min.)

Examination prerequisites:

compulsory attendance

Examination requirements:

A fundamental understanding of nonlinear optical phenomena and their application.
Admission requirements: Recommended previous knowledge:
none none

Language: Person responsible for module:
English, German Prof. Dr. Claus Ropers

Course frequency: Duration:

every 4th semester 1 semester][s]

Number of repeat examinations permitted: Recommended semester:

three times Bachelor: 5 - 6; Master: 1 - 4
Maximum number of students:

14

188




Module B.Phy.5723 - Version 1

Georg-August-Universitat Gottingen 3C
3 WLH
Module B.Phy.5723: Hands-on course on Density-Functional calcu-
lations 1
Learning outcome, core skills: Workload:
Students will be able to perform first-principles electronic-structure and ab-initio Attendance time:
molecular dynamics simulations, understand the results and judge their accuracy. They |40 h
will have a basic knowledge of the underlying methods. They will know simple methods |Self-study time:
of anticipating and describing electronic and atomic structure and chemical bonds. 50 h
Course: Hands-on course on Density-Functional calculations 1 (Block course)
Contents:
1. Theoretical foundation of first-principles calculations (lecture 10 h)
2. Simple concepts of electronic structure and chemical binding (lecture 10 h)
3. Hands on Course with the CP-PAW code (Exercise 20 h)
Examination: oral (approx 30 min), presentation (30 min) or report 3C
Examination prerequisites:
regular participation
Examination requirements:
The student is able to describe topics from the course and to respond to questions. A
presentation or a report will describe a specified home project.
Admission requirements: Recommended previous knowledge:
none none
Language: Person responsible for module:
English, German Prof. Bloechl
Course frequency: Duration:
each summer semester 1 semester][s]
Number of repeat examinations permitted: Recommended semester:
three times Bachelor: 6; Master: 1 - 4
Maximum number of students:
20
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Module B.Phy.5724 - Version 1

Georg-August-Universitat Gottingen 6C
6 WLH
Module B.Phy.5724: Hands-on course on Density-Functional calcu-
lations 1+2
Learning outcome, core skills: Workload:

Students will be able to perform first-principles electronic-structure and ab-initio
molecular dynamics simulations, understand the results and judge their accuracy. They
will have a basic knowledge of the underlying methods. They will know simple methods
of anticipating and describing electronic and atomic structure and chemical bonds.

Attendance time:
84 h

Self-study time:
96 h

Course: Hands-on course on Density-Functional calculations 1+2 (Block course)
Contents:
1. Theoretical foundation of first-principles calculations (lecture 10 h)

2. Simple concepts of electronic structure and chemical binding (lecture 10 h)
3. Hands on Course with the CP-PAW code (Exercise ~22 h)

4. Advanced topics of first-principles calculations (lecture ~8 h)

5. Hands on Course: guided projects (~26 h)

6. Seminar on guided projects (~12 h)

Examination: oral (approx 30 min), presentation (30 min) or report 6C
Examination prerequisites:

regular participation

Examination requirements:

The student is able to describe topics from the course and to respond to questions. A
presentation or a report will describe a specified project.

Admission requirements: Recommended previous knowledge:
none none

Language: Person responsible for module:
English Prof. Bloechl

Course frequency: Duration:

each summer semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

three times Bachelor: 6; Master: 1 - 4

Maximum number of students:

20
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Module B.Phy.5725 - Version 1

Georg-August-Universitat Gottingen 6C

6 WLH
Module B.Phy.5725: Renormalization group theory and applications
Learning outcome, core skills: Workload:

Learning outcome: After successful completion of the modul students will be able to
understand concepts of field theory and renormalization group in classical and quantum
systems.

Core skills: Students will be able to use the basics of field theory, including perturbation
theory and renormalization, and be able to apply these tools to physical problems.

Attendance time:
84 h

Self-study time:
96 h

Course: Renormalization group theory and applications (Lecture) 4 WLH
Course: Renormalization group theory and applications (Exercise) 2 WLH
Examination: Written or oral examWritten exam (120 min) or oral exam (approx. 30 |6 C
min)

Examination prerequisites:

None

Examination requirements:

Theoretical concepts of field theory, renormalization techniques, and their physical
interpretation.

Admission requirements: Recommended previous knowledge:
none » Thermodynamik und statistische Mechanik

e Quantenmechanik |

Language: Person responsible for module:
English, German Prof. Dr. Matthias Kriger

Course frequency: Duration:

every 4th semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

three times Bachelor: 5 - 6; Master: 1 - 4

Maximum number of students:
40

191



Module B.Phy.5805 - Version 3

Georg-August-Universitat Gottingen 6C

6 WLH
Module B.Phy.5805: Quantum field theory |
Learning outcome, core skills: Workload:

Acquisition of knowledge: Quantization of free relativistic wave equations (Klein-
Gordon and Dirac); General properties of quantum fields; Interaction with external
sources; Perturbation theory and basics of renormalization theory; Quantum Electro
Dynamics and abelian gauge symmetry.

Competencies:

The students shall be familiar with the basic concepts and methods of Quantum Field
Theory. They can apply them to explicit examples.

Attendance time:
84 h

Self-study time:
96 h

Course: Quantum field theory | (Lecture) 4 WLH
Course: Quantum field theory | (Exercise) 2 WLH
Examination: Written examination (120 minutes) 6C
Examination requirements:

Solution of concrete problems treated in the lecture course. Explanation of notions and

methods of Quantum Field Theory.

Admission requirements: Recommended previous knowledge:
none Quantum mechanics I, Il, Classical Field theory
Language: Person responsible for module:

English apl. Prof. Dr. Karl-Henning Rehren
Course frequency: Duration:

each summer semester 1 semester][s]

Number of repeat examinations permitted: Recommended semester:

three times Bachelor: 6; Master: 1 - 2

Maximum number of students:

50
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Module B.Phy.5807 - Version 4

Georg-August-Universitat Gottingen 3C
3 WLH
Module B.Phy.5807: Physics of particle accelerators
Learning outcome, core skills: Workload:
After successful completion of this module, students should be familiar with the Attendance time:
concepts, the physics (mainly electromagnetism) and explicit examples of historicand |42 h
modern particle accelerators. Ideally, they should be able to simulate beam optics via Self-study time:
numerical simulations (MatLab/SciLab). 48 h
Course: Physics of particle accelerator (Lecture)
Examination: Oral examination (approx. 30 minutes)
Examination requirements:
Introduction to physics of particle accelerators; synchrotron
radiation; linear beam optics; injection and ejection; high-frequency
system for particle acceleration; radiation effects; luminosity,
wigglers and undulators; modern particle accelerators based on the
examples HERA, LEP, Tevatron, LHC, ILC and free electron laser
FLASH/XFEL.
Admission requirements: Recommended previous knowledge:
none Introduction to Nuclear/Particle Physics
Language: Person responsible for module:
German, English Prof. Dr. Arnulf Quadt
Course frequency: Duration:
every 4th semester; unregular 1 semester[s]
Number of repeat examinations permitted: Recommended semester:
three times Bachelor: 5 - 6; Master: 1 - 4

Maximum number of students:
not limited
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Module B.Phy.5808 - Version 4

Georg-August-Universitat Gottingen 3C
3 WLH
Module B.Phy.5808: Interactions between radiation and matter - de-
tector physics
Learning outcome, core skills: Workload:

After successful completion of this module, students should be familiar with a
conceptional understanding of different particle detectors and the underlying
interactions. They should be familiar with physics processes of particle or radiation
detection in high energy physics and related fields and applications.

Attendance time:
42 h

Self-study time:
48 h

Course: Interactions between radiation and matter - detector physics (Lecture)

Examination: Oral examination (approx. 30 minutes)
Examination requirements:

Mechanism of particle detection; interactions of charged particles and
photons with matter; proportional and drift chambers; semiconductor
detectors; microstrip and pixel detectors; Cherenkov detectors;
transition radiation detectors; scintillation (organic crystals and
plastic scintillators); electromagnetic calorimeter; hadron

calorimeter.

Admission requirements: Recommended previous knowledge:
none Introduction to Nuclear/Particle Physics
Language: Person responsible for module:
German Prof. Dr. Arnulf Quadt

Course frequency: Duration:

each summer semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

three times Bachelor: 5 - 6; Master: 1 - 4
Maximum number of students:

not limited
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Module B.Phy.5809 - Version 4

Georg-August-Universitat Gottingen 3C

3 WLH
Module B.Phy.5809: Hadron-Collider-Physics
Learning outcome, core skills: Workload:

Learning Objectives and Competencies:

After successful completion of this module, students should be well-versed in the 42 h

challenges and concepts of experimental physics at modern hadron colliders.

48 h

Attendance time:

Self-study time:

Course: Hadron-Collider-Physics (Lecture)

Examination: Oral examination (approx. 30 minutes)

Examination requirements:

Introduction to particle physics; Kinematics at hadron colliders; historical overview and
experimental features of hadron colliders such as PS, SPS, Tevatron, HERA, and LHC;
Typical detectors and their functionalities for hadron collider physics; Structure of the
proton and measurements thereof; Factorization theorem; Total and differential hadron
cross sections; Diffraction; Soft underlying event, multiple interactions, and pile-up; QCD
and Jet Physics; Angular correlations; Physics of vector bosons; Z-Asymmetry and W
mass measurements; W charge asymmetry; W/Z cross sections; Physics of the top
quark; Search for supersymmetric particles as candidates of dark matter; Searches for
new physics in exotic models; Experimental methods for data analysis.

Admission requirements:
none

Recommended previous knowledge:
Introduction to Nuclear and Particle Physics

Language:
German, English

Person responsible for module:
Prof. Dr. Arnulf Quadt

Course frequency:
every 4th semester; irregular

Duration:
1 semester][s]

Number of repeat examinations permitted:

three times

Recommended semester:
Bachelor: 5 - 6; Master: 1 - 4

Maximum number of students:
30
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Module B.Phy.5810 - Version 3

Georg-August-Universitat Gottingen 3C

3 WLH
Module B.Phy.5810: Physics of the Higgs boson
Learning outcome, core skills: Workload:

After successful completion of this module, students should possess a deep
understanding of the Higgs mechanism, the properties of the Higgs boson, and
experimental methods (concepts and concrete examples) used in
investigations of the Higgs sector.

Attendance time:
42 h

Self-study time:
48 h

Course: Physics of the Higgs boson (Lecture)

Examination: Oral examination (approx. 30 minutes)

Examination requirements:

Review of the Standard Model of particle physics; The Higgs mechanism
and the Higgs potential; properties of the Standard Model Higgs boson;

Experimental methods in the search for the Higgs boson at LEP, Tevatron and LHC;

Discovery of the Higgs boson; Measurement of the Higgs boson couplings and
other properties; Two Higgs Doublet Modells and extended Higgs sectors

(in particular, the MSSM); Searches for Higgs bosons beyond the Standard Model.

Admission requirements: Recommended previous knowledge:
none Introduction to Nuclear/Particle Physics
Language: Person responsible for module:
German, English Prof. Dr. Arnulf Quadt

Course frequency: Duration:

every 4th semester; irregular 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

three times Bachelor: 5 - 6; Master: 1 - 4
Maximum number of students:

30
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Module B.Phy.5811 - Version 4

Georg-August-Universitat Gottingen 3C
3 WLH
Module B.Phy.5811: Statistical methods in data analysis
Learning outcome, core skills: Workload:
After successful completion of this module, students should be well-versed in Attendance time:
the theoretical foundations of statistical methodology used in data analysis. 42 h
This is complemented with concrete examples where statistical analysis Self-study time:
is performed using the ROOT software package (a free C++ type software package 48 h
for data analysis, which runs on Linux, Windows, and Mac operating systems).
Course: Statistical methods in data analysis (Lecture)
Examination: oral exam (approx. 30 min.) or written exam (120 min.) 3C
Examination requirements:
Concepts, methods, can concrete examples of statistical methods in data analysis:
Introduction and description of data; theoretical probability density functions,
including Gaussian, Poisson, and multi-dimensional distributions; parameter
estimation; maximum likelihood method (and examples); chi*2 method and
chir2-distribution; optimization; hypothesis tests; classification methods;
Monte Carlo methods; unfolding.
Admission requirements: Recommended previous knowledge:
none Introduction to Nuclear/Particle Physics
Language: Person responsible for module:
German, English Prof. Dr. Arnulf Quadt
Course frequency: Duration:
irregular 1 semester][s]
Number of repeat examinations permitted: Recommended semester:
three times Bachelor: 5 - 6; Master: 1 - 4

Maximum number of students:
30
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Module B.Phy.5812 - Version 4

Georg-August-Universitat Gottingen 3C

3 WLH
Module B.Phy.5812: Physics of the top-quark
Learning outcome, core skills: Workload:

Learning Objectives and Competencies:

After successful completion of this module, students should be familiar with the
properties and interactions of the top-quark as well as the experimental methods for its
studies.

Attendance time:
42 h

Self-study time:
48 h

Course: Physics of the top-quark (Lecture)

Examination: Oral examination (approx. 30 minutes) 3C
Examination requirements:

Concepts and specific experimental methods for the discovery and studies of the top-

quark. Introduction to particle physics of quarks, discovery of the top-quark, top-antitop
production (theory and experiment); electroweak production of single-top quarks; top-

quark mass; electric charge and spin of top-quarks; W-helicity in top-quark decay; top-

guark decay in the standard modell and beyond; sensitivity to new physics; top-quark

physics at the ILC, recent results of top-quark physics.

Admission requirements: Recommended previous knowledge:
keine Introduction to Nuclear/Particle Physics
Language: Person responsible for module:
German, English Prof. Dr. Arnulf Quadt

Course frequency: Duration:

every 4th semester; irregular 1 semester][s]

Number of repeat examinations permitted: Recommended semester:

three times Bachelor: 5 - 6; Master: 1 - 4

Maximum number of students:
30
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Module B.Phy.5816 - Version 2

Georg-August-Universitat Gottingen 3C
2 WLH
Module B.Phy.5816: Phenomenology of Physics Beyond the Stan-

dard Model

Learning outcome, core skills: Workload:

After successful completion of this module, students understand the Attendance time:
shortcomings and limitations of the Standard Model of Particle Physics. Students 28 h

also acquire insight into the phenomenology of physics beyond the Standard Self-study time:

Model (BSM) at TeV energy scales, particularly from models with Supersymmetry and |62 h
Extra dimensions. Students will also learn the experimental signatures of BSM
phenomenology at colliders along with experimental techniques and statistical methods.

Course: Phenomenology of Physics Beyond the Standard Model (Lecture)

Examination: Oral examination (approx. 30 minutes) 3C
Examination requirements:

Review of the Standard Model of particle physics; Limitations and Shortcomings of the
Standard Model; Phenomenology of Supersymmetry; Phenomenology of Extra
Dimensions; Other Models with New Physics; Collider Signatures of New Physics;
Statistics for Experimental Searches

Admission requirements: Recommended previous knowledge:
none Introduction to Nuclear/Particle Physics
Language: Person responsible for module:
German, English Prof. Dr. Stan Lai

Course frequency: Duration:

every 4th semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

three times Bachelor: 5 - 6; Master: 1 - 4
Maximum number of students:

30
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Module B.Phy.5901 - Version 4

Georg-August-Universitat Gottingen 6C

4 WLH
Module B.Phy.5901: Advanced Computer Simulation
Learning outcome, core skills: Workload:

The goal of the module is to introduce advanced algorithms and program structures /
design, enabling the students to write codes for more advanced tasks in computational
physics from scratch (preferably in C++).

Attendance time:
56 h
Self-study time:

124 h

Course: Advanced Computer Simulation

Examination: Oral exam (approx.30 min.) or oral presentation with discussion 6C

(approx.30 min.), 2 weeks time for preparation) or project work at home with a

final report (max. 15 pages)
Examination requirements:

* Implementation and usage of advanced algorithms to solve problems in

computational physics
» Understanding of the algorithms

« Ability to choose suitable methods for solving a given problem

Topics:

1. ,Design Patterns: typical programming/design structures and strategies

2. Algorithms for quantum problems, e.g., exact diagonalization approaches,
numerical renormalization group and related methods, Quantum Monte Carlo

3. Algorithms used in engineering, e.g., finite element methods

4. Algorithms for and basics of computational finance

Admission requirements:

Recommended previous knowledge:

none Programming course, course lecture ,CWR"
Language: Person responsible for module:
English Prof. Dr. Marcus Miiller

Course frequency:
every 4th semester

Duration:
1 semester[s]

Number of repeat examinations permitted:

three times

Recommended semester:
Bachelor: 6; Master: 1 - 4

Maximum number of students:
40

Additional notes and regulations:
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Module B.Phy.606 - Version 5

Georg-August-Universitat Gottingen 6C
6 WLH
Module B.Phy.606: Electronic Lab Course for Natural Scientists
Learning outcome, core skills: Workload:
Learning Objectives and Competencies: Attendance time:
After successful completion of this module, students should be familiar with 84 h
« fundamental concepts and terminology of electronics Self-study time:
 be able to handle modern electronic devices (simple devices, basic circuits) 96 h
 be able to work out and conduct a scientific project within a given time window
Course: B.Phy.606. Electronic lab course for natural scientists (Internship, Lecture,
Exercise)
1. Lecture with excercises
2. Lab (5 Experiments)
3. Praktikum (1 Projekt)
Examination: Presentation with discussion (approx. 30 minutes) and written
elaboration (max. 10 pages)
Examination prerequisites:
At least 50% of problem sets (homework) have to be solved (passed)
Examination requirements:
1. fundamental concepts and terminology of electronics,
2. handling of simple electronics devices, basic circuits and functional units;
3. conceptual design and realisation of projects in electronics.
Admission requirements: Recommended previous knowledge:
none none
Language: Person responsible for module:
German, English Prof. Dr. Arnulf Quadt
Course frequency: Duration:
each summer semester 1 semester[s]
Number of repeat examinations permitted: Recommended semester:
three times Bachelor: 4 - 6; Master: 1 - 4
Maximum number of students:
20

Additional notes and regulations:
Block course
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Module B.Phy.7601(Bio) - Version 1

Georg-August-Universitat Gottingen 4C

2 WLH
Module B.Phy.7601(Bio): Computational Neuroscience: Basics
Learning outcome, core skills: Workload:

Goals: Introduction to the different fields of Computational Neuroscience:

« Models of single neurons,

* Small networks,

* Implementation of all simple as well as more complex numerical computations with few
neurons.

« Aspects of sensory signal processing (neurons as filters’),

» Development of topographic maps of sensory modalities (e.g. visual, auditory) in the
brain,

« First models of brain development,

* Basics of adaptivity and learning,

» Basic models of cognitive processing.

Kompetenzen/Competences: On completion the students will have gained...

« ...overview over the different sub-fields of Computational Neuroscience;

« ... first insights and comprehension of the complexity of brain function ranging across
all sub-fields;

« ...knowledge of the interrelations between mathematical/modelling methods and the
to-be-modelled substrate (synapse, neuron, network, etc.);

« ...access to the different possible model level in Computational Neuroscience.

Attendance time:
28 h

Self-study time:
92 h

Course: Vorlesung

Examination: Written examination (45 minutes) 4C
Examination requirements:

Actual examination requirements:

Having gained overview across the different sub-fields of Computational Neuroscience;
Having acquired first insights into the complexity of across the whole bandwidth of brain
function;

Having learned the interrelations between mathematical/modelling methods and the to-
be-modelled substrate (synapse, neuron, network, etc.)

Being able to realize different level of modelling in Computational Neuroscience.

Admission requirements: Recommended previous knowledge:
none none

Language: Person responsible for module:
English Prof. Dr. Florentin Andreas Worgotter
Course frequency: Duration:

each summer semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

twice Bachelor: 2 - 6; Master: 1 - 4
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Module B.Phy.8001 - Version 1

Georg-August-Universitat Gottingen 8C

6 WLH
Module B.Phy.8001: Lecture Series in Physics for Data Scientists
Learning outcome, core skills: Workload:

Practical aspects of data acquisition and analysis in different specializations

in physics (for example: astrophysics, biophysics, solid-state physics, statistical physics,
and/or particle physics) A short introduction to the motivation of various measurements
and simulation techniques should be provided.

Attendance time:

84 h

Self-study time:

156 h

Course: Lecture Series in Physics for Data Scientists

Examination: Oral examination (approx. 30 minutes)

Examination prerequisites:

At least 50% of the homework/exercises must be solved successfully

Examination requirements:

Understanding of concepts and various examples given in the lecture series. One should
be able to explain the physical context of data acquisition, simulation, and analysis.

Admission requirements: Recommended previous knowledge:
none none

Language: Person responsible for module:
English, German Prof. Dr. Stan Lai

Course frequency: Duration:

once a year 1 semester][s]

Number of repeat examinations permitted: Recommended semester:

three times 1-4

Maximum number of students:

20
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Module B.SK-Phy.9001 - Version 2

Goals: Handling of different presentation media (written and oral); presenting
complex facts to experts and laymen; skills of communication and scientific discussion |28 h

Georg-August-Universitat Gottingen 4C
2 WLH
Module B.SK-Phy.9001: Papers, Proposals, Presentations: Skills of
Scientific Communication
Learning outcome, core skills: Workload:

Attendance time:

Self-study time:

Examination prerequisites:
Active participation
Examination requirements:

Time for preparation 4 weeks

Independent preparation and scientific publications and their presentation

92 h
Course: Papers, Proposals, Presentations: Skills of Scientific Communication 2 WLH
(Seminar)
Examination: Lecture (approx. 30 minutes) 4C

Admission requirements:
none

Recommended previous knowledge:
none

Language:
German, English

Person responsible for module:
Prof. Dr. Ansgar Reiners

Course frequency:
each summer semester

Duration:
1 semester[s]

Number of repeat examinations permitted:
three times

Recommended semester:
Bachelor: 4 - 6; Master: 1 - 4

Maximum number of students:
18

Additional notes and regulations:

Einbringbar in den Wahlbereich nicht-physikalisch.
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Module B.WIWI-BWL.0052: Logistics Management
Learning outcome, core skills: Workload:

The students

 are able to define the term “logistics” and to differentiate the functions and
subareas of logistics,

 are able to classify the term “supply chain management” and derive the associated
goals,

» know the objectives and constraints of layout planning,

* are able to classify transport and vehicle routing within the logistical context,

* are able to use basic algorithms on simple problems of layout and transport
planning as well as vehicle routing,

» know the basic structures of queuing systems,

 are able to use simple calculations for queuing systems,

« are familiar with storage requirement, functions, sorts and techniques,

 are able to define the procedure of order-picking, know the different requirements
and are able to define criteria for order-picking quality,

 are able to use methods from Operations Research .

Attendance time:

56 h

Self-study time:

124 h

Course: Logistics Management (Lecture)

Contents:

This lecture provides the fundamentals of logistics and logistics management . The
focus is on the model-based decision-support and guantitative methods in logistics.
In particular, the areas of layout planning, planning of transport and vehicle routing,
queuing theory and storage and picking techniques as well as the planning of the
material flow are considered.

Literature:

» Heizer/Render: Operations management, Pearson

» Domschke: Logistik. Oldenbourg Wissenschaftsverlag

» Gleissner, Femerling: Logistics, Basics-Exercises-Case Studies, Springer-Verlag

« Hillier, Lieberman: Introduction to operations research, McGraw-Hill Educatio

» Kummer, Griin, Jammernegg: Grundzige der Beschaffung, Produktion und
Logistik. Pearson

2 WLH

Course: Logistics Management (Exercise)
Contents:
Application of above topics and methods with numerical examples. For instance:

» Layout planning: Triangulation method

» Transportation planning

» Vehicle Routing Problems

* Queuing theory (- M/M/1 and M/M/c queuing problems )
 Storing and order-picking

2 WLH

Examination: Written examination (90 minutes)

6C
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Examination requirements:

In the module exam the students prove knowledge in following areas:

» Fundamentals of logistics management
* Intra-company layout planning

» Transport planning and vehicle routing
* Queuing theory

» Storage and order-picking

» Application of basic algorithms form Operations Research on logistics proble

Admission requirements:

Recommended previous knowledge:

none B.WIWI-BWL.0004 Production and Logistics
B.WIWI-OPH.0002 Mathematics

Language: Person responsible for module:

English Prof. Dr. Jutta Geldermann

Course frequency:
each winter semester

Duration:
1 semester[s]

Number of repeat examinations permitted:

twice

Recommended semester:
4-6

Maximum number of students:
not limited
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Module B.WIWI-BWL.0082: Seminar Corporate Valuation
Learning outcome, core skills: Workload:
After successfully completing this course, the students are familiar with basic theoretical |[Attendance time:
and practical problems in corporate valuation based on capital market models. After an |28 h
introduction into the topic, students know how to work for themselves on theoretical or | Self-study time:
practical problems in the field of corporate valuation. Moreover, the students know how |152 h
to apply their knowledge in real case studies as well as present and critically discuss
their results.
Course: Seminar Corporate Valuation (Seminar) 2 WLH
Contents:

1. Analyzing fundamentals of corporate valuation

2. Financing strategies and cost of capital

3. Valuation methods

4. Case studies
Examination: Term paper (max. 12 pages) and presentation (ca. 50 minutes) 6C
Examination prerequisites:
Regular attendance.
Examination requirements:
Students are expected to prove their knowledge of scientific methods by writing a thesis
as well as presenting their results in groups.
Admission requirements: Recommended previous knowledge:
none Module B.WIWI-OPH.0004: Introduction to

and Management Accounting

Finance, module B.WIWI-OPH.0005: Financial
Statements and module B.WIWI-BWL.0002: Cost

Language: Person responsible for module:
English Prof. Dr. Stefan Dierkes

Course frequency: Duration:

each winter semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

twice 4-5

Maximum number of students:
20
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Having attended this lecture the students

» know the basic terms and concepts of domestic taxation in Germany and other EU
member states,

» know the basic terms and concepts of international taxation, especially the
alternative forms of foreign business activity and methods to prevent double
taxation,

» know basics of European legal forms,

» know significant ECJ decisions,

» know possibilities for further tax harmonization in the European Union,

« are able to identify main difficulties of group taxation in the European Union,

 are able to sum up the main aspects of corporate taxation in different member

Georg-August-Universitat Gottingen 6C
2 WLH
Module B.WIWI-BWL.0084: Company Taxation in the European Uni-
on
Learning outcome, core skills: Workload:

Attendance time:
28 h

Self-study time:
152 h

states,
 are able to differentiate the international taxation of different foreign business

activities.
Course: Company Taxation in the European Union (Lecture) 2 WLH
Contents:
The lecture gives an overview of the business tax systems in the EU member states
and the basic structures of the relevant European law. It is the aim of this lecture that
students understand these tax systems and learn about the impact of EU tax law on tax
planning opportunities. Most notably students shall also focus on ways to harmonize
company taxation in the European Union as well as on the European Commission's
proposal of a common consolidated tax base.
Examination: Oral examination (approx. 30 minutes) 6C
Examination requirements:
Proof of ability about knowledge regarding company taxation in the EU member states
and the basic structures of the relevant European law. Furthermore the proof of ability to
understand the ways to harmonize company taxation in the European Union and on the
European Commission's proposal of a common consolidated tax base.
Admission requirements: Recommended previous knowledge:
none Module B.WIWI-BWL.0001: Company Taxes |
Language: Person responsible for module:
English Prof. Dr. Andreas Oestreicher
Course frequency: Duration:
each winter semester; every winter semester 1 semester][s]
Number of repeat examinations permitted: Recommended semester:
twice 4-6
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2 WLH
Module B.WIWI-BWL.0087: International Marketing
Learning outcome, core skills: Workload:
After successful attendance the students understand the foundations of international Attendance time:
marketing as well as the diverse environments of global markets. They are able to 28 h
explain and the central elements of the international decision-making process, such Self-study time:

as country and entry mode selection. Moreover, they are able to analyze and compare |[152 h
the attractiveness of different countries and recommend tailored marketing program
strategies.

Course: International Marketing (Lecture) 2 WLH
Contents:

« Introduction to international marketing

» Social and cultural environments

« Political, legal, and regulatory environments

» Assessing global marketing opportunities

* International marketing strategy (country selection, entry-modes, international

marketing mix)
» Branding across cultures

The course conveys theoretical knowledge which is enriched by case studies. Specific
contents are international trade developments, culture and values (incl. approaches

by Hofstede, Inglehart, & Schwartz), political risk assessment, legal environments,
international marketing research, competitive analysis and strategy (incl. Porter’s

Five Forces), emerging markets, entry strategy (incl. Uppsala model vs. born global
approach), country selection, market entry modes, international marketing mix, and the
country-of-origin effect.

Basic literature:

* Ghauri & Cateora: International Marketing. McGraw-Hill.
» Keegan & Green: Global Marketing. Pearson.
» Keegan: Global Marketing Management. Pearson.

Examination: Written examination (90 minutes) 6C

Examination requirements:
The written exam assesses students’ understanding of the course content as well as
their ability to apply their knowledge to case studies.

Examples:

» Comparing different approaches of cultural difference assessment
» Assessing a country’s competitive environment
» Recommending entry modes for different countries

Admission requirements: Recommended previous knowledge:
none none
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Language: Person responsible for module:
English Prof. Dr. Yasemin Boztug

Course frequency: Duration:

each winter semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

twice 3-6

Maximum number of students:

not limited
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4 WLH
Module B.WIWI-BWL.0089: Corporate Financial Management
Learning outcome, core skills: Workload:

After successful completion of the course students should be able to

» understand and analyze different financial instruments (debt, equity, and hybrids)
available to a corporation.

+ describe the debt characteristics and understand the global environment in which
debt is issued.

« critically assess different financing alternatives.

» demonstrate a sound knowledge of different capital structure theories.

» understand and critically assess the process of capital structure optimization.

» understand the components of the cost of capital and why it might change over
time.

« critically apply the obtained knowledge to several realistic problem sets.

Attendance time:

56 h

Self-study time:

124 h

Course: Corporate Financial Management (Lecture)
Contents:

1. Introduction to corporate financial management

What are the advantages of the corporate form?

What is the goal of corporate financial management?

What actions can managers take to increase shareholder value?

2. Equity financing

Repetition: Dividend discount model for common stocks

CAPM

Theories about dividend payments and stock repurchases
Understanding the IPO process and theories explaining underpricing

3. Debt financing

Review: corporate bond valuation

Yield to maturity and yield curves
Covenants, bond markets and call provisions
Securitization, MBS and the financial crisis

4. Capital structure & cost of capital

Capital structure theories: MM (w/ taxes), trade-off, pecking-order, etc.

Determining the cost of debt (before and after tax, w/ floatation costs)

Determining the cost of equity (beta (un-)levering, w/ & w/o taxes Calculating the WACC

5. Hybrid financing

Valuation and use of Preferred stock, warrants & convertibles

Berk, J. & DeMarzo, P., Corporate Finance, Pearson
Brigham, E. F. & Daves, P. R., Intermediate Financial Management, Cengage

2 WLH

Course: Corporate Financial Management (Tutorial)
Contents:

2 WLH
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In the accompanying practice sessions students deepen and broaden their knowledge
from lectures by applying theories and methods to real-world problem sets

Examination: Written examination (90 minutes) 6C

Examination requirements:

» Demonstrate a profound knowledge of equity, debt and hybrid instruments
available to corporations.

» Document an understanding of how strategic financing decisions affect company
value.

» Demonstrate the ability to analyze and evaluate the effect of capital structure
changes on the cost of capital and on company value.

» Show a profound understanding of methods and techniques to manage a
company's financing needs and tactical financing decisions.

Admission requirements: Recommended previous knowledge:
none B.WIWI-OPH.0004 "Einfiihrung in die
Finanzwirtschaft"

B.WIWI-BWL.0006. "Finanzméarkte und Bewertung"

Language: Person responsible for module:
English Dr. Alexander Merz

Course frequency: Duration:

each summer semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

twice 4-6

Maximum number of students:
not limited
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4 WLH
Module B.WIWI-QMW.0004: Meta-Research in Economics
Learning outcome, core skills: Workload:

The students learn to evaluate and discuss the reliability of published empirical findings
in economics. Moreover, they gain first insights in the replication of empirical studies
using the statistical software R.

Attendance time:
56 h

Self-study time:
124 h

Course: Meta-research in economics (Lecture)

Contents:

The lecture discusses the incentive system of academic publishing that favors
statistically significant and hypothesis-confirming estimates. Various types of p-hacking
are analyzed for both experimental and observational research.

Moreover, empirical evidence of biases in published findings is presented and
discussed.

Finally, an overview of replications in economics is given and the students learn why
replications are essential to ensure the reliability of published empirical findings.

Topics:

» 1. Incentives in academic publishing

» 2. p-hacking and publication bias

. 2.1 Experimental research

. 2.2 Observational research

» 3. Empirical evidence of biases

. 3.1 Discontinuities in published p-values

. 3.2 Low power and exaggerated effect sizes
* 4. Models of empirical research

» 5. Replications in economics

Literature:

Textbooks are not available in this new research field. Instead, the courses are based
on key articles from the field of meta-research such as:

Camerer, C. F. et al. (2016). Evaluating replicability of laboratory experiments in
economics. Science, 351(6280), 1433-1436.

loannidis, J. P. (2005). Why most published research findings are false. PLoS Medicine,
2(8), e124.

Basic econometrics is covered in:

Wooldridge, J. M. Introductory Econometrics: A Modern Approach.

2 WLH

Course: Meta-research in economics (Exercise)
Contents:

2 WLH
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The exercise starts with an introduction to the statistical software R. The exercise follows
the topics discussed in the lecture and deepens the understanding of these topics by
providing and discussing tasks to be solved in R. At the end of the exercise, students
replicate published findings of important articles that use quasi-experimental designs.

Examination: Written examination (90 minutes)

6C

Examination requirements:

The students show that they understand the incentive system of academic publishing
resulting in p-hacking and publication bias. They demonstrate that they understand the
econometric background of p-hacking and they show that they have deep knowledge

of the empirical evidence of biases in published findings in economics. Moreover, they
show knowledge of characteristics of replications in economics and how replications are
conducted.

Admission requirements: Recommended previous knowledge:
none B.WIWI-VWL.0007: Introduction to Econometrics

Language: Person responsible for module:
English Prof. Dr. Helmut Herwartz
Dr. Stephan Bruns

Course frequency: Duration:

each winter semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:
twice 4-5
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3 WLH
Module B.WIWI-VWL.0009: Labor Economics
Learning outcome, core skills: Workload:

» Know the core economic concepts of labor economics and understand the
main drivers of labor supply and demand as well as the concept of labor market
equilibrium.

» Understand the factors that determine individual wages as well as the overall wage
structure in an economy.

» Understand the role of human capital and the determinants of human capital
investment decisions.

» Are able to discuss further selected issues in labor economics, including labor
mobility, the role of labor unions, labor market discrimination, incentive pay and
unemployment.

» Can perform a basic analysis of individual survey data in a statistical program in
order to investigate the determinants of individual wages and employment and can
interpret its results.

Attendance time:
56 h

Self-study time:
124 h

Course: Labor Economics (Lecture)

Contents:

The course in Labor Economics targets advanced bachelor students of economics.
The lecture presents and discusses core concepts of labor economics and introduces
students to the analysis of labor markets. It introduces the microeconomic model of
the individual labor supply decision as well as the model of firms’ labor demand and
derives the labor market equilibrium. It also introduces a number of further topics

in the realm of labor economics, including the individual decision on human capital
investment and schooling, various theoretical reasons for wage differentials, the labor
market consequences of migration and the determinants of unemployment. The lecture
complements the theoretical concepts by descriptive facts on the German labor market
and discusses the models in the light of recent empirical evidence.

Lecture plan:

1. Introductiong,
The basics of labor supply
Extensions of labor supply
Labor demandg,
Labor market equilibrium
Human capital¢,
Wage differentials¢,
Migrationg,

9. Unemployment
Textbook:

© N o ok wN

Borjas, George J., Labor Economics, Princeton, N.J.: Princeton University Press.

2 WLH
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The main course content is based on the above textbook and will be extended by
examples related to the German labor market as well as recent empirical evidence.
Additional slides will be provided; these are also relevant for the exam.

Course: Labor Economics (Exercise)
Contents:

differences.

The lectures are accompanied by blocks of practical sessions that take place in a CIP-
pool and aim at introducing students to the analysis of individual labor market data.
The CIP-pool exercises will especially focus on determinants of employment and wage

1 WLH

Examination prerequisites:

introduced in the practical sessions.

Examination: Written examination (90 minutes)

Hand-in of two problem sheets (of pass quality). The problems will refer to the content

6C

Examination requirements:

In the exam, students are required to demonstrate an understanding of basic concepts
of labor economics and to apply the acquired knowledge to current policy issues.

The hand-ins required as examination prerequisites will test the general understanding
of the empirical concepts introduced in the practical sessions.

Admission requirements:

Recommended previous knowledge:

none Microeconomics, Econometrics and Statistics
Language: Person responsible for module:
English Prof. Dr. Krisztina Kis-Katos

Course frequency:
irregular

Duration:
1 semester[s]

twice

Number of repeat examinations permitted:

Recommended semester:
4-6

Maximum number of students:
not limited
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Module B.WIWI-VWL.0068: Economic Aspects of European Integrati-
on
Learning outcome, core skills: Workload:

The students:

» Know the main institutions that are governing the EU single market and their
competencies.

» Can discuss the economic benefits of European integration in goods, labour and
capital markets.

» Know the economic rationale and main features of EU competition and state aid
policies.

» Understand the concepts of potential output and employment.

» Can discuss the main arguments in favour and against monetary union.

» Know main characteristics of the European Central Bank, its main monetary policy
instruments and related transmission channels.

» Can discuss the main economic forces behind the recent economic crisis and main
related issues in financial, fiscal and macro policies.

» Understand the rationale for effective single supervision and resolution mechanism
for banks and can discuss the main issues in establishing a "banking union".

» Know the key features of the EU fiscal governance system, its strengths and
weaknesses.

» Know the key features of the "European Semester" economic surveillance cycle.

Attendance time:
42 h

Self-study time:
138 h

Course: Economic Aspects of European Integration (Lecture)

Contents:

The first part of the course deals with main institutions, provisions and concepts
underpinning the EU single market. It reviews potential static and dynamic gains of
product and factor market integration, and considers stylised facts about EU trade
integration and migration. It introduces EU competition and state aid policies. It explains
the concepts of potential output and output gaps, and their link to macroeconomic and
structural policy analysis and EU economic governance.

The second part deals with key institutional and policy issues of monetary union and
financial markets. It discusses the pros and cons of a single currency and considers
the operation of the System of European Central Banks and main characteristics of
monetary policy in the euro area. Selective issues in financial market integration are
addressed, including essential reform measures taken to establish a ,Banking Union*.
Attention is paid to the main drivers of the financial crisis.

The third part is devoted to fiscal policy and governance. It introduces main concepts for
fiscal policy assessment, such as structural government balances and the sustainability
of government finances, and discusses fiscal policy channels, potential externalities, EU
fiscal surveillance and approaches to secure sustainable government finances.

2 WLH
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The last part highlights EU economic performance targets and key features of EU
economic surveillance and policy coordination.
Course: Economic Aspects of European Integration (Exercise) 1 WLH
Contents:
This part of the course discusses a set of questions on the Single Market, economic
coordination and monetary and fiscal issues. The questions are provided for
consideration ahead of the sessions. Also discussed are the questions on the two
papers that are prerequisites for participation in the exam.
A reading list is provided in the course.
Related textbooks are:
R. Baldwin and C. Wyplosz (2015), The Economics of European Integration, McGraw-
Hill
The book covers a broad range of topics.
P. de Grauwe (2016), Economics of Monetary Union, Oxford University Press
The book focusses on aspects of the common currency area.
R. Ohr (2013), Fit fur die Prifung: Européische Integration, UTB
The book considers various fields of integration and th
Examination: Written examination (90 minutes) 6C
Examination prerequisites:
Submission of written answers on two papers (3 questions each; maximum 2 pages
submission each). The references are given in the course.
Examination requirements:
Students need to demonstrate knowledge and understanding of:
« the relation between the free movement of goods, services, labour and capital and
economic efficiency and growth,
» key elements of the European currency union, the main policy instruments of the
European Central Bank and transmission channels of monetary policy,
* principles of bank supervision and resolution in the euro area and the EU and their
relation to the functioning of the currency union and the Single Market,
» main features of the EU fiscal governance system and associated challenges,
* risks associated with macro-economic imbalances and their surveillance.
Students also need to demonstrate knowledge about main EU institutions and their
competences.
Admission requirements: Recommended previous knowledge:
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none B.WIWI-OPH.0007: Microeconomics I, B.WIWI-
OPH.0008: Macroeconomics |

Language: Person responsible for module:

English Hon.-Prof. Dr. Eckhard Wurzel

Course frequency:
irregular

Duration:
1 semester[s]

Number of repeat examinations permitted:

twice

Recommended semester:
4-6

Maximum number of students:
not limited
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3 WLH
Module B.WIWI-VWL.0069: Urban Economics
Learning outcome, core skills: Workload:

By the end of the course the students should:

» Know the core economic concepts of urban economics and understand the main
drivers and challenges of urban development.

» Understand the agglomeration forces driving the development of cities.

» Understand the main challenges that cities are facing (with respect to land use
and zoning, segregation and living conditions, transportation, education, crime,
environment, housing and local government, etc.).

» Be able to identify problems of urban development and discuss them using basic
insights from economic theory, proposing possible policy responses if necessary.

» Be familiar with sources for data and policy information that can be used to
investigate various dimensions of urban and regional development.

Attendance time:
42 h

Self-study time:
138 h

Course: Urban Economics (Lecture)

Contents:

Using basic concepts and modelling tools of urban economics, the lecture discusses
the spatial distribution of economic activity and people in general and the challenges
faced by cities in particular. It highlights the forces of economic agglomeration, the
determinants of location choice and the spatial distribution of cities as well as the
determinants of urban population growth and city size. It introduces the concept of
land rent and uses it to motivate land-use patterns in general and within cities. It also
discusses a number of further policy relevant topics, including the choice of residential
neighborhoods, social segregation, the provision of housing, education and urban
transportation, the spatial concentration of criminal activities, environmental problems
as well as issues of local government. Beyond presenting the theoretical concepts, the
lecture also examines related global evidence.

=

Why do cities exist? ¢

The forces of agglomeration ¢,
City size ¢,

Land rent and land use patterns ¢,
Neighborhood choice ¢,

Urban growth and labor markets
Zoning and growth controls ¢,
Urban transportation

Urban education and crime ¢,
Housing and local government

© 0o N Ok wDN

|
o

Required readings:
O’Sulivan, Arthur: Urban Economics, McGraw-Hill, New York

A set of slides for the lecture will be provided.

2 WLH

Course: Urban Economics (Exercise)
Contents:

1 WLH
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The practical part consists of student presentations on recent issues of city development
that should link observed phenomena to theories discussed in the lecture. Student
presentations will be based on self-collected material (descriptive evidence or case
studies). Sessions aiding student preparation will be offered.

Examination: Written examination (90 minutes) 6C
Examination prerequisites:

One presentation of a recent problem related to urban development (max. 20 minutes).
Depending on class size, presentations may take place in groups.

Examination requirements:

In the exam, students are required to demonstrate an understanding of basic concepts
of urban economics and to apply the acquired knowledge to current policy issues. They
should be able to reproduce theoretical arguments with the use of diagrams and to use
these arguments to describe and discuss the main challenges of city development.

The examination prerequisites require students to discuss orally a specific problem of
urban development by applying theories and insights from the lecture.

Admission requirements: Recommended previous knowledge:
none bachelor courses in Microeconomics
bachelor courses in Statistics

Language: Person responsible for module:
English Prof. Dr. Krisztina Kis-Katos
Course frequency: Duration:

irregular 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

twice 4-6
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3 WLH
Module B.WIWI-VWL.0070: International Economic Policy
Learning outcome, core skills: Workload:

The course introduces core areas of international economic policy. After completing the
course, the students will acquire following competences:

« they will become familiar with the economic drivers of international cooperation (or
the absence of it) in various areas,

« they will be able to discuss and evaluate economic arguments with respect to
current issues of international economic policy.

Attendance time:
42 h

Self-study time:
138 h

Course: International economic policy (Lecture)

Contents:

The lecture covers a range of issues related to international policy mainly along

two dimensions of policy cooperation: international trade policy and international
environmental policy. Finally, the course discusses the role of supra-national institutions.

Course schedule:

1. What is globalization?

Trade and the income distribution

Trade under increasing returns to scale
The instruments of trade policy

The political economy of trade policy
Global environmental policies: The basics
7. International environmental cooperation

o0k wbN

Required readings:

Krugman, Obstfeld, Melitz: International Economic, Pearson Education, Boston:
Chapters 1-12.

Perman, Ma et al.: Natural Resource and Environmental Economics, Pearson
Education, Essex: Chapters: 3-7 and 10.

Slides for the course will be provided and are part of the required readings.

2 WLH

Course: International economic policy (Exercise)

Contents:

The course is accompanied by 6 practical sessions (of 90 minutes) that discuss issues
related to the course material (in form of problem solving and applying the economic
models to the discussion of current issues).

A block of further practical sessions is organized as a one-day block session with a
simulated policy debate where students take part in a simulated international policy
discussion and represent specific interest groups in the discussion. Here active student
participation is required.

1 WLH

Examination: Written examination (90 minutes)
Examination prerequisites:

6C
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Hand-in of a short position paper (2 essays of 1 page each) in preparation of the
simulated policy debate. Active participation in the simulated policy debate (presence is

obligatory).

Examination requirements:

The exam tests the understanding of economic arguments addressing the drivers of

international cooperation as well as the arising problems. It requires the replication of
theoretical arguments (mostly relying on diagrams) and the application of theories to

current problems of international economic policy cooperation.

The examination pre-requisites test the understanding of the theoretical concepts and
the students’ ability to build economic arguments in form of position papers and oral

discussion.

Admission requirements:

Recommended previous knowledge:

none bachelor courses on Microeconomics and
Macroeconomics, International Economics

Language: Person responsible for module:

English Prof. Dr. Krisztina Kis-Katos

Course frequency:
irregular

Duration:
1 semester][s]

Number of repeat examinations permitted:

twice

Recommended semester:
3-6

Maximum number of students:
not limited
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Module B.WIWI-VWL.0074: Indian Economic Development
Learning outcome, core skills: Workload:
The goal of this course is to provide students with a comprehensive overview of Attendance time:
economic development in the context of India. 56 h
By the end of the course, students will be able to: Self-study time:
124 h
* give an overview of economic development in India in the second half of the
20thcentury,
« critically evaluate policy changes and their impact on economic growth,
» develop an in-depth understanding of policies and progress in India’s agriculture,
industry, foreign trade, population, and human capital.

Course: Indian Economic Development (Lecture or Seminar) 2 WLH
Contents:
The course will introduce students to the main developments in recent Indian economic
development and history. It will discuss the impact of colonialism on India’s economy
and shed light on trends and developments in economic planning, economic growth,
population, agriculture, employment and human capital. The course will equip students
with a profound understanding of the set-up of India’s economy in the second half of the
20thcentury.
Specifically, the course will cover the following topics:

» Colonial Legacy in India,

» Economic planning,

» Economic growth and distribution,

* India’s demographic transition,

« Economic development in the agricultural sector,

e Employment trends,

» Education and human capital.
Course: Indian Economic Development (Exercise) 2 WLH
Contents:
Each tutorial covers topics discussed in the lecture in more depth and gives students the
opportunity to clarify remaining questions.
Examination: Portfolio 6C
Examination requirements:

» Familiarity with major economic policy debates in India,

» demonstrate an ability to link the practice with economic theory,

« ability to reflect on various policy actions and their implications.
Admission requirements: Recommended previous knowledge:
none none
Language: Person responsible for module:
English Prof. Dr. Sebastian Vollmer
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Course frequency:
irregular

Duration:
1 semester[s]

Number of repeat examinations permitted:

twice

Recommended semester:
3-6

Maximum number of students:
not limited
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After a successful completion of the course students are able to:

» give an overview of the core theoretical concepts explaining international trade
patterns by means of various sources of trade flows like different technologies or
factor endowments,

 understand and apply the concepts of comparative and absolute advantage,

 analyze the effects of international trade on the trading partners with respect to
(i) their production and overall welfare, (ii) the reallocation of resources in the
production process, (iii) the change in nominal factor prices, and (iv) on changes in
the purchasing power of consumers,

 evaluate and critically reflect the gains and losses of international trade,

« evaluate the consequences of different trade policies like tariffs and subsidies.

Georg-August-Universitat Gottingen 6C

4 WLH
Module B.WIWI-VWL.0076: International Trade: Theory and Policy
Learning outcome, core skills: Workload:

Attendance time:
56 h

Self-study time:
124 h

Course: International Trade: Theory and Policy (Lecture)

Contents:

I. The Ricardian model

Analysis of the trade equilibrium in a neoclassical model explaining inter-industry trade
with one production factor and two goods. Analysis of the trade effects on production
and consumption, wages and overall welfare gains from trade. Extension to continuum
of goods.

Il. The Specific-Factors model
The welfare effects and distributional effects of international trade in a medium-run
model, in which not all factors of production are mobile between sectors.

lll. The Heckscher-Ohlin model

Analysis of the trade equilibrium in a neoclassical model with two production factors,
both of which are mobile across sectors. Analysis of trade effects on production and
consumption, factor prices, and of distributional effects as implied by the Stolper-
Samuelson Theorem. Analysis of the effects of changes in resource endowments as
implied by the Rybczynski Theorem. Empirical test of the Heckscher-Ohlin model.

IV. International Migration
Graphical analysis of the welfare effects and the distributional effects of international
migration in the medium run and in the long run.

V. Imperfect competition in international trade

Mathematical and graphical analysis of the Krugman model with increasing returns to
scale and monopolistic competition as an explanation of intra-industry trade. Non-formal
extension of the Krugman model to the case of heterogeneous technologies across
firms.

VI. Trade policy under perfect competition

Graphical analysis of the introduction of tariffs and quotas to the trade equilibrium under
perfect competition on economic welfare. Analysis of partial and general equilibrium
effects.

2 WLH
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VII. Trade policy under imperfect competition

Graphical analysis of the introduction of tariffs and quotas to the trade equilibrium under
monopolistic market power on economic welfare.

Course: International Trade: Theory and Policy (Exercise) 2 WLH
Contents:

In the accompanying practice session students deepen and broaden their knowledge
from the lectures.

Examination: Written examination (90 minutes) 6C

Examination requirements:
» Demonstrate a profound knowledge of the core theoretical concepts in
international trade,
» show the ability to analyze welfare and distributional effects of international trade
using graphical and mathematical tools,
» show the ability to analyze the effects of trade policies.

Admission requirements: Recommended previous knowledge:
none B.WIWI-OPH.0007 Microeconomics |,
B.WIWI-VWL.0001 Mikroékonomik 11

Language: Person responsible for module:
English Prof. Dr. Udo Kreickemeier
Course frequency: Duration:

each winter semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

twice 4-6

Maximum number of students:
not limited
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The goal of this course is to provide students with a comprehensive understanding of
the basic concepts in health economics. By the end of the course, students will be able
to:

» describe the demand for health and health care,

» compare and contrast different measures of health,

* motivate the demand for health insurance,

« discuss adverse selection and moral hazard in health insurance markets,

« discuss the production and supply of health professionals,

« discuss the economics of public health externalities, and the role of government in
remedying market failures,

 describe basic ideas in behavioural health economics.

Georg-August-Universitat Gottingen 6C

4 WLH
Module B.WIWI-VWL.0078: Introduction to Health Economics
Learning outcome, core skills: Workload:

Attendance time:
56 h

Self-study time:
124 h

Course: Introduction to Health Economics (Lecture)

Contents:

This course will introduce the students to the basic concepts in health economics.
Students will be introduced to the basic models of demand and supply for health and
also get an overview of the standard health measures used in international comparisons.
Furthermore, it will provide an overview on the latest developments at the intersection
between health and behavioural economics.

The course will cover:

» The demand for health and health care — the Grossman model
» Health measurement, determinants and trends

* Health insurance (systems and components)

» Adverse selection and moral hazard in health insurance

» The supply of health care

» Externalities and public health

« |deas in behavioural health economics

2 WLH

Course: Introduction to Health Economics (Exercise)

Contents:

The tutorial will deepen and extend the knowledge and skills acquired during the lecture.
This includes solving problem sets, reviewing briefing papers and academic articles and
hands on exercises calculating health measures.

2 WLH

Examination: Written examination (90 minutes)

6C

Examination requirements:

Students should demonstrate an understanding of the main concepts in health
economics and be able to address questions both intuitively and analytically. They
will be required to evaluate and discuss propositions around the key concepts and
measures presented during the course.
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Admission requirements:

Recommended previous knowledge:

none B.WIWI-OPH.0007 Mikrodkonomik I,
ability to read scientific articles

Language: Person responsible for module:

English Jun.-Prof. Renate Hartwig, Ph.D.

Course frequency:
each winter semester

Duration:
1 semester[s]

Number of repeat examinations permitted:

twice

Recommended semester:
3-6

Maximum number of students:
not limited
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Georg-August-Universitat Gottingen 6C
2 WLH
Module B.WIWI-VWL.0079: Application of Game Theory to Develop-
ment Economics
Learning outcome, core skills: Workload:
This lecture aims at examining development issues using elementary game theory. Attendance time:
Participants will learn how to apply different solution concepts to explain decision of 28 h
strategic interaction that affect development outcomes. Self-study time:
152 h

Course: Application of Game Theory to Development Economics (Lecture) 2 WLH
Contents:

» Development traps and coordination games,

« rural poverty development and the environment,

* risk, solidarity networks and reciprocity,

 agrarian institutions,

 savings, credit and microfinance,

* social learning and technology adoption,

 property rights, governance and corruption,

+ conflict, violence and development,

* social capital.
Examination: Written examination (90 minutes) 6C
Examination requirements:
Students should demonstrate knowledge of solution concepts in game theory. They
should be able to model a situation of strategic interaction using game theory.
Admission requirements: Recommended previous knowledge:
none none
Language: Person responsible for module:
English Prof. Marcela Ibanez Diaz
Course frequency: Duration:
each winter semester 1 semester[s]
Number of repeat examinations permitted: Recommended semester:
twice 3-6
Maximum number of students:
not limited
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Georg-August-Universitat Gottingen 6C
2 WLH
Module B.WIWI-VWL.0080: Economics of Monetary Union

Learning outcome, core skills: Workload:

After this course, the students are able to apply the knowledge they gained from Attendance time:
previous macroeconomics courses to the specific situation of monetary unions. They 28 h

have a deep understanding of potential costs and benefits attached to the formation Self-study time:
of a monetary union in general. Furthermore, they gain a deep understanding of the 152 h

specific situation in which the member states of the European Monetary Union are in at
the moment. Especially, the roots and consequences of the so-called “Euro-crisis” have
to be understood by the students, so that they are able to explain and discuss them.

Course: Economics of Monetary Union (Lecture) 2 WLH
Contents:
Part One: Costs and Benefits of Monetary Union

1: The costs of common currency

2: The theory of optimum currency areas: a critique
3: The benefits of a common currency

4: Costs and benefits compared

Part Two: Monetary Union

5: The fragility of incomplete monetary union
6: Transition to a monetary union

7: How to complete a monetary union?

8: Leaving a monetary union

9: The European central bank

10: Monetary policy in the Eurozone

11: Fiscal policies in monetary unions

12: The euro and financial markets...

Examination: Written examination (90 minutes) 6C

Examination requirements:

« Ability to apply macroeconomic theory and concepts to monetary unions,

 profound understanding of costs and benefits attached to the formation of a
monetary union,

 deep understanding of the specific situation in which the member states of
the European Monetary Union are in at the moment. Especially, the roots and
consequences of the so-called Euro-crisis have to be understood by the students,
so that they are able to explain and discuss them.

Admission requirements: Recommended previous knowledge:
none B.WIWI-OPH.0008 Macroeconomics |
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Language: Person responsible for module:
English Dr. Markus Ahlborn

Course frequency: Duration:

each winter semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

twice 3-6

Maximum number of students:

not limited
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Georg-August-Universitat Gottingen 6C
4 WLH
Module B.WIWI-VWL.0081: Firms and Workers in International Mar-
kets
Learning outcome, core skills: Workload:

After a successful completion of the course students are able to:

* give an overview of different internationalisation strategies of firms,

» understand and analyse theoretical concepts explaining trade patterns and optimal
behavior of firms in international markets,

 evaluate the implications of globalisation on firm behavior, consumers and welfare,

» apply and critically assess theoretical concepts and empirical methods to explain
trade patterns regarding product differentiation, competition, price effects and
market frictions.

Attendance time:

56 h

Self-study time:

124 h

Course: Firms and Workers in International Markets (Lecture)
Contents:
1. Introduction to international trade

Overview of trade theory and empirical facts about patterns of international trade and
multinational activity of firms.

2. Product differentiation in international markets

Discussion of different types of product differentiation and related market strategies of
internationally active firms. Application of microeconomic concepts and evaluation of
their empirical relevance to explain trade patterns.

3. The role of imperfect competition in international trade

Mathematical and graphical analysis of trade models with imperfect competition. Welfare
effects of dumping in international markets and related evidence.

4. Firm heterogeneity in international markets

Discussion of empirical patterns on firms’ export behavior. Analysis of theoretical
concepts to explain the performance of firms in export markets.

5. Optimal strategies of multinational enterprises

Empirical and theoretical analysis of internationalisation strategies that might
complement or substitute exporting: foreign direct investments (FDI), offshoring and
outsourcing.

6. Product quality and price effects in export markets

Analysis of theoretical concepts that allow for differences in product quality, and
application to pricing behavior in export markets.

7. The effects of frictions in international markets

Effects of trade costs, as well as labour market and credit market frictions on the
internationalisation strategies of firms. Discussion of related empirical evidence and
application to economic shocks.

2 WLH

Course: Firms and Workers in International Markets (Exercise)

2 WLH
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Contents:
In the tutorial, students deepen and broaden their knowledge by applying both
theoretical concepts and empirical methods developed in the lecture.

Examination: Written examination (90 minutes)

6C

Examination requirements:
» Demonstrate a profound knowledge of microeconomic concepts to analyse
different internationalisation strategies of firms,
» show the ability to evaluate the effects of globalisation on firm behavior, consumers
and welfare, using graphical and mathematical tools,
» students should be able to apply and critically assess theoretical as well as
empirical methods to explain trade patterns.

Admission requirements: Recommended previous knowledge:

none B.WIWI-OPH.0007 Microeconomics I,
B.WIWI-VWL.0001 Microeconomics I,
B.WIWI-VWL.0007 Introduction to Econometrics

Language: Person responsible for module:
English Jun.-Prof. Dr. Florian Unger
Course frequency: Duration:

each summer semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

twice 4-6

Maximum number of students:
not limited
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Georg-August-Universitat Gottingen 3C
2 WLH
Module B.WIWI-WB.0003: Introduction to Stata
Learning outcome, core skills: Workload:
At the end of the course, students will be able to: Attendance time:
» use Stata's basic data manipulation functionalities, 28h _
* organize their work in an efficient way, Seli-study time:
» understand and handle different types of data (cross-section, time series, panel 62h
etc.),
* create nice-looking tables and graphs,
* run regression analyses and interpret regression tables.
Course: Computer lab sessions 2 WLH
Contents:
The course covers the main functionalities of Stata: basic syntax, trouble-shooting,
loading and examining data, workflow considerations, combining datasets, regressions,
and graphs. Depending on time availability, students may also be introduced to
somewhat more advanced topics (e.g. the basics of Stata programming).
Examination: Practical examination 3C
Examination requirements:
Students are required to complete a take-home project which will broadly test their ability
to conduct basic empirical analyses with the software, with particular emphasis on the
following aspects:
« ability to manipulate/restructure/merge/reshape datasets,
+ ability to create graphs and tables,
« ability to conduct regression analyses.
After the project submission, students will be required to meet with the tutor in order to
explain the submitted software code thoroughly.
Admission requirements: Recommended previous knowledge:
none Introductory Econometrics/Statistics
Language: Person responsible for module:
English Prof. Stephan Klasen
Course frequency: Duration:
every semester 1 semester[s]
Number of repeat examinations permitted: Recommended semester:
twice 4-6

Maximum number of students:
20

Additional notes and regulations:
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The course is suitable for advanced BA, who have no or at most limited knowledge of STATA. However,
it is strongly recommended that students have acquired a solid knowledge of main ideas in statistics and
econometrics.
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Georg-August-Universitat Gottingen
Module B.WIWI-WIN.0032: Electronic Commerce

6C
2 WLH

Learning outcome, core skills:

The objective of this course is to familiarize students with the forces driving Electronic
Commerce. They understand the impact of technology on the way businesses sell their
goods or services through electronic channels. They can assess challenges in business
development for such companies and are familiar with appropriate models and theories
to address these challenges. The awareness of social and ethical issues attached to
technology enables them to make sound strategic decisions in the field of electronic
commerce.

Workload:

Attendance time:

28 h

Self-study time:

152 h

Course: Electronic Commerce (Lecture)

Contents:

The course introduces the foundations of Electronic Commerce. Topics covered in this
lecture include:

 foundations of E-Commerce (E-Commerce infrastructure; Business models for E-
Commerce),

* relevant issues in E-Commerce (Online consumer behavior; Products and services
in E-Commerce; Pricing strategies in E-Commerce; Intelligence and Advertising in
E-Commerce),

 advanced topics of E-Commerce (B2B E-Commerce; Legally and technically
securing E-Commerce; Ethical issues in E-Commerce).

2 WLH

Examination: Written examination (90 minutes)

6C

Examination requirements:
» Demonstration of in-depth knowledge of the foundations of Electronic Commerce,
» Proof of an understanding of relevant issues in Electronic Commerce and ability to
apply the knowledge to specific problems.

Admission requirements: Recommended previous knowledge:

none none

Language: Person responsible for module:
English Prof. Dr. Manuel Trenz

Course frequency: Duration:
each winter semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:
twice 3-5

Maximum number of students:
not limited
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Georg-August-Universitat Gottingen 6C

. 5 WLH
Module B.OSM.225: DNA Technologies for Ecosystem Monitoring
Learning outcome, core skills: Workload:

An ability to understand and define what constitutes a population of a given species is
of criticial importance if one is to soundly manage and monitor the future of that species.
Measures of genetic diversity, gene flow and coalescent theorey are some of the tools
that molecular biology can bring to a modern management strategy for a population of
interest, and more broadly, to ecosystems. This course will introduce students to some
of these basic population genetic methodologies.

Integrative key competencies: teamwork; good scientific practice; safety in the lab,
learning lab and bioinformatic protocols.

Attendance time:
70 h

Self-study time:
110 h

Course: DNA Technologies for Ecosystem Monitoring (Lecture, Practical course) 5 WLH
Contents:

The course includes lectures and a laboratory-based component which will introduce
students to molecular techniques such as DNA isolation, PCR, microsatellite

amplification and mtDNA haplotype amplification. There will also be a bioinformatic
component that will allow students to analyse typical population scale datasets.

Students will work in groups of 2-3 on laboratory exercises and present a final lab based
report.

Examination: Lab book (max. 15 pages), not graded 6C
Examination prerequisites:

Regular attendance

Examination requirements:

Completed lab book, course participation, evidence of understanding major concepts
communicated during the course, completed bioinformatic analysis of dataset.

Admission requirements: Recommended previous knowledge:
none A basic understanding of biology
Language: Person responsible for module:
English Prof. Dr. Daniel Jackson

Course frequency: Duration:

winter or summer semester, on demand 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

twice

Maximum number of students:

12

Additional notes and regulations:

The course will be held in English, so students should have a basic ability to understand, read and write in

English.
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Georg-August-Universitat Gottingen 11C

4 WLH
Module M.AS.02: American Literature
Learning outcome, core skills: Workload:

Students

 acquire advanced knowledge in North American literary and cultural theory and
history

 are able to approach a text analytically and critically with the systematical-
theoretical parameters of the discipline in order to analyze complex research
problems on an advanced theoretical level

 develop, expand and validate their own research theses and assumptions based

on literary and cultural theory as well as literature and cultural history pertaining to

North American Studies

» present and discuss their research results on an advanced academic level, both in

oral and in written form

Attendance time:
56 h

Self-study time:
274 h

Course: Advanced Literature and Cultural Theory Analysis (Seminar) 2 WLH
Examination: Term Paper (max. 7500 words) 6C
Course: Advanced Literature and Cultural Theory Analysis (Seminar) 2 WLH
Examination: 2 essays (max. 2000 words each) (max. 4000 words) (max. 4000 5C

words)

Examination requirements:

Students are familiar with topic-related literary and cultural theory; they are capable

of analyzing and interpreting texts in a context- and theory-based manner and of
transferring knowledge; they are able to approach and analyze secondary literature
independently and critically; they are capable of phrasing complex research theses as
well as discussing them critically

Admission requirements:

Recommended previous knowledge:

none none
Language: Person responsible for module:
English Prof. Dr. Babette B. Tischleder

Duration:
2 semester[s]

Course frequency:
each semester

Recommended semester:
1-3

Number of repeat examinations permitted:
twice

Maximum number of students:
15
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Students

 acquire comprehensive knowledge in literary and cultural history by studying the
major works of seminal periods in North American literary history

« critically describe and compare texts, key concepts and theories of epochs

» apply advanced methods of text analysis and interpretation

Georg-August-Universitat Gottingen 12C

4 WLH
Module M.AS.03a: Cultural History of American Literature |
Learning outcome, core skills: Workload:

Attendance time:
56 h

Self-study time:
304 h

Course: 1st lecture on the cultural history of American literature and, addressing |2 WLH
one of four epochs (Lecture)

Examination: Written examination (120 minutes) 6C
Course: 2nd lecture on the cultural history of American literature, addressing one |2 WLH
of four epochs (Lecture)

If a student registers for module M.AS.03b, it is mandatory that the epochs in module
M.AS.03a and module M.AS.03b are not the same.

Examination: Written examination (120 minutes) 6C
Examination requirements:

Comprehensive knowledge about one epoch in North American cultural history of

literature; critical reflection of the aesthetic developments, the major works, and the

cultural contexts of the epoch in question

Admission requirements: Recommended previous knowledge:
none none

Language: Person responsible for module:
English Prof. Dr. Babette B. Tischleder

Course frequency: Duration:

each semester; one of the epochs is offerd each 2 semester[s]

semester

Number of repeat examinations permitted: Recommended semester:

twice 1-3

Maximum number of students:

10
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Georg-August-Universitat Gottingen 6C
2 WLH
Module M.AS.03b: Cultural History of American Literature Il
Learning outcome, core skills: Workload:
Students Attendance time:
 acquire comprehensive knowledge in literary and cultural history by studying the S6h _
major works of seminal periods in North American literary history Self-study time:
« critically describe and compare texts, key concepts and theories of epochs 124 h
» apply advanced methods of text analysis and interpretation
Course: lecture on the cultural history of American literature (Lecture) 2 WLH
If a student has already completed module M.AS.03a, it is mandatory that the epochs in
module M.AS.03a and module M.AS.03b are not the same.
Examination: Written examination (120 minutes) 6C
Examination requirements:
Students must be able to critically engage with texts and key concepts of the epoch in
question; comprehensive knowledge about on epoch in North American cultural history
of literature; critical reflection of the aesthetical developments, the major works, and the
cultural contexts of the epoch in question.
Admission requirements: Recommended previous knowledge:
none none
Language: Person responsible for module:
English Prof. Dr. Babette B. Tischleder
Course frequency: Duration:
jedes Semester (4-semestriger Zyklus: jedes 1 semester[s]

Semester wird eine von vier Epochen angeboten)

Number of repeat examinations permitted: Recommended semester:
twice 1-3

Maximum number of students:
10
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Students

» acquire comprehensive and profound detailed literary and cultural knowledge in
the field of North American Studies

» can critically engage with diachronic and synchronic parameters of the discipline;
students can employ and assess the tools, discourses, and parameters of North
American literary and cultural studies; the can critically reflect on research
problems

 independently engage with, reflect on as well as apply interdisciplinary methods
and questions of research

Georg-August-Universitat Gottingen 6C

4 WLH
Module M.AS.04: North American Studies (Degree Course)
Learning outcome, core skills: Workload:

Attendance time:
56 h

Self-study time:
124 h

Course: Advanced seminar in North American Studies (Seminar) 2 WLH
Course: Colloquium in North American Studies 2 WLH
Examination: Oral examination (approx. 25 minutes) 6C
Examination requirements:

Subject-specific and advanced knowledge of theories, methods and the literary and

cultural history of North American Studies; the ability to present research concepts

concerning individual authors, texts and key concepts and projects, critically approach

and assess authors, texts, and key concepts of an epoch or a field in media/cultural

theory.

Admission requirements: Recommended previous knowledge:
M.AS.01, M.AS.02 none

Language: Person responsible for module:

English Prof. Dr. Babette B. Tischleder

Course frequency: Duration:

each semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

twice 1-3

Maximum number of students:

10
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Georg-August-Universitat Gottingen 3C
3 WLH
Module M.Bio.141: General and applied microbiology
Learning outcome, core skills: Workload:
Learning outcome: Evolution and phylogenetic system; morphology and cell biology; |Attendance time:
communities and biocoenosis of bacteria and archaea; gene expression and molecular [42 h
control (transcription, translation); posttranslational control, protein stability and Self-study time:
proteomics; genetic networks; molecular switches and signal transduction; microbial 48 h
developmental biology; mechanisms of pathogenicity of important pathogens;
development of new antimicrobial agents; diversity of the metabolism in bacteria and
archaea as basis for biotechnological applications; industrial microbiology.
Core skills: Knowledge of microorganisms relevant for biotechnology and medicine,
ability to identify these organisms and to analyse them with molecular methods.
Course: lecture: General and applied microbiology (Lecture) 3 WLH
Examination: Written examination (90 minutes) 3C
Examination requirements:
detailed knowledge in cell biology, biochemistry and genetics of procaryotic
microorgansims
Admission requirements: Recommended previous knowledge:
can't be combined with core module M.Bio.101 none
Language: Person responsible for module:
English Prof. Dr. Jorg Stiilke
Course frequency: Duration:
each winter semester 1 semester[s]
Number of repeat examinations permitted: Recommended semester:
twice
Maximum number of students:
10
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Georg-August-Universitat Gottingen 3C

. . N . 3 WLH
Module M.Bio.142: Molecular genetics and microbial cell biology
Learning outcome, core skills: Workload:
Advanced knowledge of Molecular Genetics and microbial cell biology through case Attendance time:
studies of model systems of molecular mycology (yeasts and filamentous fungi). 42 h
Acquisation of knowledge up to the "Review" level in one topic. Self-study time:

48 h

Course: Molecular genetics and microbial cell biology (Lecture) 3 WLH
Examination: Written examination (120 minutes) 3C

Examination requirements:
detailed knowledge in cell biology, biochemistry and genetics of eucaryotic
microorgansims

Admission requirements: Recommended previous knowledge:
Can’t be combined with Core Module M.Bi0.102 » Watson, Molecular Biology of the Gene,
Pearson, 6th Edition

» Alberts, Molecular Biology of the Cell, Garland,

5th Edition
Language: Person responsible for module:
English Prof. Dr. Gerhard Braus
Course frequency: Duration:
each winter semester 1 semester[s]
Number of repeat examinations permitted: Recommended semester:

twice

Maximum number of students:
10
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Georg-August-Universitat Gottingen 3C
3 WLH
Module M.Bi0.144: Cellular and molecular biology of plant-microbe

interactions

Learning outcome, core skills: Workload:
Introduction into theory and methods for the analysis of plant-microbe interactions on the | Attendance time:
cell biological and molecular level. 42 h
Self-study time:
48 h
Course: lecture: Plant-microbe-interactions (Lecture) 3 WLH

Examination: Written examination (54 minutes)

Examination requirements:
knowledge of basic concepts in plant-microbe-interactions

Admission requirements: Recommended previous knowledge:
Can’t be combined with core module M.Bio.104 none
Language: Person responsible for module:
English Prof. Dr. Christiane Gatz
Prof. Dr. Volker Lipka
Course frequency: Duration:
each summer semester 1 semester[s]
Number of repeat examinations permitted: Recommended semester:
twice

Maximum number of students:
10
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Methods in Structural Biology,structure and function of biological macromolecules.
Structure and folding of proteins, structure-function relationships, protein-protein and
protein-nucleic acid complexes. Structure-based drug-design

Georg-August-Universitat Gottingen 3C

3 WLH
Module M.Bi0.156: Structural biochemistry
Learning outcome, core skills: Workload:

Attendance time:
42 h

Self-study time:
48 h

Course: lecture: Structural Biology (Lecture) 3 WLH
Examination: Written examination (90 minutes) 3C
Examination requirements:

The students show that they know the basics of structural biology. They are familiar with
biochemical and analytical methods in protein and macromolecular complex- analysis.

They have deepened knowledge about selected proteins and protein complexes.

The students know the basics in structural resolution and structural characteristics of
proteins.

Admission requirements: Recommended previous knowledge:
can't be combined with M.Bio.105 none

Language: Person responsible for module:
English Prof. Dr. Ralf Ficner

Course frequency: Duration:

each summer semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

twice

Maximum number of students:

10

246




Module M.Bio.157 - Version 1

Georg-August-Universitat Gottingen 3C

3 WLH
Module M.Bi0.157: Biochemistry and biophysics
Learning outcome, core skills: Workload:
Molecular biochemistry and biophysics of different classes of biomolecules, plant Attendance time:
primary and secondary metabolism, lipid metabolism, lipids as signal molecules 42 h
and secondary metabolites, biotechnological utilization and modification of storage Self-study time:

substances, enzymes of lipid metabolism, modern biophysical methods for analysis of |48 h
biomolecules

Handling of state of the art equipment, critical dealing with current biochemical topics,
detailed analysis of experiments and their presentation. Independent acquisition of
professional knowledge from publications by active participation in the seminar.

Course: lecture: Biochemistry and Biophysics (Lecture) 3 WLH

Examination: Written examination (90 minutes) 3C

Examination requirements:
« basic knowledge of different classes of biomolecules and their metabolism
» knowledge about spectroscopy of molecules
« hiotechnologic techniques using plants

Admission requirements: Recommended previous knowledge:
can't be combined with M.Bi0.106 none

Language: Person responsible for module:
English Prof. Dr. Ivo Feul3ner

Course frequency: Duration:

each summer semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

twice 2

Maximum number of students:

10
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Catalytic mechanisms of enzymes, mechanisms of macromolecular complexes,
biocatalysis, kinetics und thermodynamics of biochemical reactions, chemical
model systems of enzymes, synthesis of biooligomers, synthesis of ligands, ligation
techniques, array technologies

Georg-August-Universitat Gottingen 3C

3 WLH
Module M.Bi0.158: Enzyme catalysis and biological chemistry
Learning outcome, core skills: Workload:

Attendance time:
42 h

Self-study time:
48 h

Course: lecture: Enzyme Catalysis and Chemical Biology (Lecture) 3 WLH
Examination: Written examination (90 minutes) 3C
Examination requirements:

» knowledge about kinetics and thermodynamics of biochemical reactions

» knowledge about different organic synthesis mechanisms

» knowledge about catalytic mechanisms of enzyme
Admission requirements: Recommended previous knowledge:
can't be combined with M.Bi0.107 none
Language: Person responsible for module:
English Prof. Dr. Kai Tittmann
Course frequency: Duration:
each winter semester 1 semester[s]
Number of repeat examinations permitted: Recommended semester:
twice
Maximum number of students:
10
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Georg-August-Universitat Gottingen 3C
2 WLH
Module M.Bio.344: Neurobiology 1 (key competence module)

Learning outcome, core skills: Workload:
Profound knowledge of essential techniques in molecular, cellular and systemic Attendance time:
neuroscience and their application. 28 h
Self-study time:
62 h
Course: From gene to behavior (Lecture) 2 WLH
Examination: Written examination (120 minutes) 3C

Examination requirements:
Theoretical knowledge of the basic methods in neuroscience based on the contents of
the lecture.

Admission requirements: Recommended previous knowledge:
can't be combined with module M.Bio.304 none

Language: Person responsible for module:
English Prof. Dr. Martin Gopfert

Course frequency: Duration:

each winter semester 1 semester][s]

Number of repeat examinations permitted: Recommended semester:

twice

Maximum number of students:

27
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Profound knowledge of specific human genetic aspects and principles of research

in human genetics. Understanding of the methods for identification, analysis and
manipulation of genes and gene functions. Basic insights into the structure and function
of the human genome.

Critical analysis of results from scientific publications. Scientific presentation and
discussion of data.

Georg-August-Universitat Gottingen 6C

4 WLH
Module M.Bi0.348: Human genetics (key competence module)
Learning outcome, core skills: Workload:

Attendance time:
56 h

Self-study time:
124 h

Course: Human genetics (Lecture) 2 WLH
Course: Tumor genetics; Reproduction genetics; Stem cells (Seminar) 2 WLH
participation in two of the offered seminar series

Examination: written examination (60 min) and oral presentation (ca. 45 min) 6C
Examination requirements:

Profound knowledge of specific aspects and the basic principles in human genetic

research. Analysis and presentation of scientific data.

Admission requirements: Recommended previous knowledge:
can't be combined with key competence module none

M.Bi0.369

Language: Person responsible for module:

English PD Dr. rer. nat. Anja Uhmann

Course frequency: Duration:

each winter semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

twice

Maximum number of students:

12
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Georg-August-Universitat Gottingen 3C
2 WLH
Module M.Bi0.359: Development and plasticity of the nervous sys-
tem (lecture)
Learning outcome, core skills: Workload:
The basics of the development and plasticity of the vertebrate nervous system are Attendance time:
presented. 28 h
Special emphasis is on the 3 following subjects: Self-study time:
i) early development of the nervous system (induction and pattern formation, formation |62 h
and survival of nerve cells, development of specific axonal projections, synaptogenesis),
i) developmental plasticity (experience- and activity-dependent development of the
brain, critical periods) and
iii) adult plasticity and regeneration (learning-induced plasticity, cellular mechanisms of
plastic changes, neurogenesis, therapies after brain lesions).
Deepened knowledge, up-to-date research results and understanding of scientific
approaches in the field of the development and plasticity of the nervous system.
Course: lecture: Development and plasticity of the nervous system (Lecture) 2 WLH
Examination: Oral examination (approx. 15 minutes) 3C
Examination requirements:
Profound knowledge of recent reserach and understanding of scientific methods in the
field of development and plasticity of the nervous system.
Admission requirements: Recommended previous knowledge:
none none
Language: Person responsible for module:
English Prof. Dr. Siegrid Lowel
Course frequency: Duration:
each winter semester 1 semester[s]
Number of repeat examinations permitted: Recommended semester:
twice
Maximum number of students:
35
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The students learn to present up-to-date publications on the development and plasticity
of the nervous system and to discuss the results critically in a seminar report.
Deepened knowledge, up-to-date research results and understanding of scientific
approaches in the field of the development and plasticity of the nervous system.

Critical discussion of up-to-date literature, scientific debate, sharpening of critical
thought, promotion of multidisciplinarity. Training in presentation techniques and
scientific writing.

Georg-August-Universitat Gottingen 3C
2 WLH
Module M.Bi0.360: Development and plasticity of the nervous sys-
tem (seminar)
Learning outcome, core skills: Workload:

Attendance time:
28 h

Self-study time:
62 h

Course: seminar: Development and plasticity of the nervous system (Seminar) 2 WLH
Examination: oral presentation (~ 20 min) and essay (~ 8 pages) 3C
Examination requirements:

Profound knowledge of recent research and scientific methods in the field of

development and plasticity of the nervous system.

Admission requirements: Recommended previous knowledge:
attendance of M.Bi0.359 none

Language: Person responsible for module:
English Prof. Dr. Siegrid Lowel

Course frequency: Duration:

each winter semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

twice

Maximum number of students:

15
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Georg-August-Universitat Gottingen 3C
3 WLH
Module M.Bi0.366: Introduction to behavioral biology (key compe-
tence module)
Learning outcome, core skills: Workload:

Profound knowledge of basic concepts in behavioral biology with special emphasis on
behavioral ecology, sociobiology and cognition. Special consideration of the quantitative |42 h

aspect of behavioral research.

Attendance time:

Self-study time:

Students are able to present and discuss scientific issues in written form. 48h
Course: Introduction to behavioral biology (Lecture) 2 WLH
Examination: Written examination (90 minutes) 3C

Examination requirements:

Profound knowledge of basic concepts and the quantitative aspect of behavioral

research

Admission requirements:
can't be combined with core module M.Bio.306 or
key competence module M.Bi0.346

Recommended previous knowledge:
none

Language:
English

Person responsible for module:
Dr. Cornelia Kraus

Course frequency:
each winter semester

Duration:
1 semester[s]

Number of repeat examinations permitted:
twice

Recommended semester:

Maximum number of students:
4
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Profound knowledge of specific human genetic aspects and principles of research in
human genetics. Understanding of the methods to identify, analyze and manipulate

genes and their function. Basic insights into the structure and function of the human
genome.

Georg-August-Universitat Gottingen 3C

2 WLH
Module M.Bi0.369: Human genetics (key competence module)
Learning outcome, core skills: Workload:

Attendance time:
28 h

Self-study time:
62 h

Course: Human genetics (Lecture) 2 WLH
Examination: Written examination (60 minutes) 3C
Examination requirements:

Profound knowledge of specific aspects and the basic principles in human genetic

research.

Admission requirements: Recommended previous knowledge:
can't be combined with key competence module none

M.Bi0.348

Language: Person responsible for module:
English PD Dr. rer. nat. Anja Uhmann

Course frequency: Duration:

each winter semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

twice

Maximum number of students:

10
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Georg-August-Universitat Gottingen 6C

4 WLH
Module M.Bi0.392: Current Developmental Biology
Learning outcome, core skills: Workload:
Learning objectives: In depth knowledge of theoretical principles in developmental Attendance time:
genetics, biochemistry, and biology as well as of practical methodology in analyzing 56 h
morphogenetic and pattern formation processes. Understanding of methods to identify | Self-study time:
and analyze gene function as well as manipulate embryos. Knowledge of databases 124 h
for in silico sequence analysis and model system specific databases. Insights into the
evolution of developmental processes.
Course: Developmental biochemistry, genetics, and biology (Lecture) 2 WLH
Course: Exercises to and consolidation of lecture contents (tutorial) 1 WLH
Course: Current Topics in Developmental Biology (Seminar) 1 WLH
Examination: Written examination (90 minutes) 6C
Examination prerequisites:
Oral presentation of a publication (ca. 20 min)
Examination requirements:
Advanced knowledge of principles in developmental genetics, biochemistry, and
biology with emphasis on morphogenetic and pattern formation processes as well as
focus on signal cascades and gene networks that control developmental processes.
Understanding of techniques to identify, analyze, and manipulate the function of
developmental genes as well as developmental processes. Knowledge of diverse model
organisms with their strength and weaknesses. Application of this knowledge to new
scientific questions.
Admission requirements: Recommended previous knowledge:

cannot be combined with M.Bio.321 or M.Bi0.393 none

Language: Person responsible for module:
English Prof. Dr. Ernst A. Wimmer
Course frequency: Duration:

each winter semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

twice

Maximum number of students:
5
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Georg-August-Universitat Gottingen 3C

3 WLH
Module M.Bi0.393: Current Developmental Biology
Learning outcome, core skills: Workload:

In depth knowledge of theoretical principles in developmental genetics, biochemistry,
and biology as well as of practical methodology in analyzing morphogenetic and pattern
formation processes. Understanding of methods to identify and analyze gene function as
well as manipulate embryos.

Attendance time:
42 h

Self-study time:
48 h

Course: Developmental biochemistry, genetics, and biology (Lecture)

2 WLH

Course: Exercises to and consolidation of lecture contents (tutorial)

1 WLH

Examination: Written examination (90 minutes)

3C

Examination requirements:

Advanced knowledge of principles in developmental genetics, biochemistry, and

biology with emphasis on morphogenetic and pattern formation processes as well as
focus on signal cascades and gene networks that control developmental processes.
Understanding of techniques to identify, analyze, and manipulate the function of
developmental genes as well as developmental processes. Knowledge of diverse model
organisms with their strength and weaknesses. Application of this knowledge to new
scientific questions.

Admission requirements: Recommended previous knowledge:

cannot be combined with M.Bi0.321 or M.Bi0.392 none

Language: Person responsible for module:
English Prof. Dr. Ernst A. Wimmer
Course frequency: Duration:

each winter semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

twice

Maximum number of students:
5
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Georg-August-Universitat Gottingen 6C

4 WLH
Module M.Bi0.394: Frontiers in Neural Development
Learning outcome, core skills: Workload:

Learning outcome: In-depth knowledge of neural development of insects. In-depth
knowledge of principles and mechanisms of neural development of vertebrates

and insects (among others: regionalization of the neuroectoderm, axon guidance,
synaptogenesis, neural stem cells, glia). Knowledge of the most important model
systems for neuro-developmental biology. Basic insights into the evolution of neural
development. In-depth knowledge of the most important experimental approaches in
neuro-developmental biology.

Core skills: Conception of experiments to answer scientific questions using modern
methods.

Attendance time:
50 h

Self-study time:
130 h

Course: Development and Evolution of the Nervous system (Lecture) 2 WLH
Course: Exercises and consolidation of lecture ,Development and Evolution of the |1 WLH
Nervous system' (tutorial)

Course: Conception of experiments with modern methods (Seminar) 1 WLH
Examination: Written examination (90 minutes) 6C

Examination prerequisites:
Presentation and discussion of self-developed experimental approaches

Examination requirements:
Knowledge of the neural development of vertebrates and invertebrates.

Knowledge of different model systems and their respective strengths and
disadvantages.

Knowledge of modern methods for the analysis of neural development.

Applying this knowledge to new scientific questions (for example, designing experiments
and discussing possible outcomes).

Admission requirements:
can't be combined with M.Bi0.322 or M.Bi0.395

Recommended previous knowledge:
Basics in developmental biology (e.g. module
M.Bi0.321 or respective textbook chapters)

Basics of vertebrate neural development (e.g.
module M.Bio 359 or respective textbook chapters)

Language:
English

Person responsible for module:
Prof. Gregor Bucher

Duration:
1 semester[s]

Course frequency:
each summer semester

Number of repeat examinations permitted: Recommended semester:

twice

Maximum number of students:
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Georg-August-Universitat Gottingen 3C

3 WLH
Module M.Bi0.395: Frontiers in Neural Development
Learning outcome, core skills: Workload:

In-depth knowledge of neural development of insects. In-depth knowledge of principles
and mechanisms of neural development of vertebrates and insects (among others:
regionalization of the neuroectoderm, axon guidance, synaptogenesis, neural stem cells,
glia). Knowledge of the most important model systems for neuro-developmental biology.
Basic insights into the evolution of neural development. In-depth knowledge of the most
important experimental approaches in neuro-developmental biology.

Attendance time:
42 h

Self-study time:
48 h

Course: Development and Evolution of the Nervous system (Lecture)
can't be combined with M.Bio.322 or M.Bi0.392

2 WLH

Course: Exercises and consolidation of lecture ,Development and Evolution of the
Nervous system’ (tutorial)

1 WLH

Examination: Written examination (90 minutes) 3C
Examination requirements:

Knowledge of the neural development of vertebrates and invertebrates.

Knowledge of different model systems and their respective strengths and

disadvantages.

Knowledge of modern methods for the analysis of neural development.

Admission requirements: Recommended previous knowledge:

can't be combined with M.Bi0.322 or M.Bi0.394 Basics in developmental biology (e.g. module

M.Bio.321 or respective textbook chapters)

Basics of vertebrate neural development (e.qg.
module M.Bio 359 or respective textbook chapters)

Language: Person responsible for module:
English Prof. Gregor Bucher

Course frequency: Duration:

each summer semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

twice

Maximum number of students:
5

259



Module M.Biodiv.402 - Version 4

The students

» acquire an overview of the most important habitats all over the world and their
respective vegetation and ecology

» acquire a global overview of the anthropogenous causes of ecosystem burdens

» acquire profound knowledge of the habitats of exemplarily selected climate zones
and their ecology

» know basic correlations between climate, soil and vegetation on different
continents

» acquire profound knowledge on how the global change of land use and the global
warming influence vegetation and ecosystem processes

 are able to analyze topics of ecosystematic and global aspects of plant ecology
independently and prepare a presentation of their findings

Georg-August-Universitat Gottingen 6C

4 WLH
Module M.Biodiv.402: Plant ecology and ecosystems research
Learning outcome, core skills: Workload:

Attendance time:
56 h

Self-study time:
124 h

none

Course: M.Biodiv.402.1: Vegetation & ecology of the world (Lecture) 2 WLH
or

Course: M.Biodiv.402.8: Ecosystems research, carbon balance & global warming
(Lecture)

Course: M.Biodiv.402.4: Current topics in plant ecology and nature conservation |2 WLH
(Seminar)

or

Course: M.Biodiv.402.6: Aut- and synecology of plants: the tropics (Seminar)

or

Course: M.Biodiv.402.11: Vegetation and ecology of Eurasian and North American
steppes (Seminar)

Examination: Written examination (90 minutes) 6C
Examination prerequisites:

Oral presentation (max. 25 minutes)

Examination requirements:

Knowledge of ecosystematic and global aspects of plant ecology and possible impacts

of the climate change on terrestrial ecosystems. Knowledge of the change in land use

and its impacts on the structure of species in the different vegetation areas of the earth.
Examination requirements:

Understanding of the ecosystem and global perspectives of plant ecology and of
consequences of climate change on ecosystems. Comprehension of the effects of land

use change on species composition in the different vegetation zones of the earth.

Admission requirements: Recommended previous knowledge:
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Language:
English, German

Person responsible for module:
Prof. Dr. Christoph Leuschner

Course frequency:
each winter semester; 402.11 each summer
semester only

Duration:
1 - 2 semester[s]

Number of repeat examinations permitted:

twice

Recommended semester:

Maximum number of students:
not limited
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Georg-August-Universitat Gottingen 6C

4 WLH
Module M.Biodiv.403: Vegetation ecology and vegetation history
Learning outcome, core skills: Workload:

The students acquire knowledge and a profound understanding of temporal and spatial
vegetation patterns; one focus lies on biomes, climate zones and other large-scale
vegetation areas, another focus lies on biological and geobotanical principles and basics
on different scale levels and in different natural environments.

Perception and knowledge in basic and applied fields of advanced vegetation ecology,
vegetation history, sociology and chorology of plants, conception and reception of
scientific papers; presentation skills.

Attendance time:
56 h

Self-study time:
124 h

Course: M.Biodiv.402.1 Vegetation and ecology of the world (Lecture)

or

Course: M.Biodiv.403.1 General and plant sociological vegetation ecology
(Lecture)

or

2 WLH

Course: M.Biodiv.403.2 General vegetation history of the world (Lecture)

Course: M.Biodiv.403.3 Applied vegetation ecology in the Mediterranean area
(Seminar)

or

2 WLH

Course: M.Biodiv.403.4 Modern issues of vegetation science in agricultural
landscapes (Seminar)

or

Course: M.Biodiv.402.11 Vegetation and ecology of Eurasian and North American
steppes (Seminar)

Examination: Oral presentation (ca. 30 minutes)

Examination requirements:

Knowledge of temporal and spatial vegetation patterns with focus on biomes, climate
zones and other large-scale vegetation areas.

6C

Admission requirements: Recommended previous knowledge:

none none

Language: Person responsible for module:
English Prof. Dr. Erwin Bergmeier
Prof. Dr. Hermann Behling

Course frequency: Duration:
each winter semester: 402.1; 403.1; 403.3; each 1 - 2 semester[s]
summer semester: 402.11; 403.2

Number of repeat examinations permitted: Recommended semester:
twice
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Maximum number of students:
16
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Module M.Biodiv.404 - Version 2

Georg-August-Universitat Gottingen 6C

4 WLH
Module M.Biodiv.404: Animal ecology
Learning outcome, core skills: Workload:

The lecture presents principles and theories of ecology and introduces current topics
of ecological research. Topics include population ecology, interactions in animal
communities, food webs, biodiversity and ecological theories.

The seminar covers current topics of ecological and evolutionary research. In the
seminar the students acquire advanced knowledge of methods and strategies to analyze
ecological communities.

Knowledge of ecological theories and modelling. Principles of animal populations and
food webs. Experimental and statistical methods for the analysis of animal communities.
Knowledge of current topics of animal ecological and evolutionary biology research.

Attendance time:
56 h

Self-study time:
124 h

Course: Animal ecology (Lecture) 2 WLH
Course: Topics of animal ecology and evolution (Seminar) 2 WLH
Examination: Written examination (90 minutes) 6C
Examination prerequisites:

Oral presentation (ca. 20 minutes)

Examination requirements:

Knowledge of ecological principles and theories, population models. Functional

responses, analysis and modelling of biotic interactions and food webs. Biodiversity and
ecosystem functioning.

Admission requirements: Recommended previous knowledge:
none none

Language: Person responsible for module:
English, German Prof. Dr. Stefan Scheu

Course frequency: Duration:

each winter semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

twice

Maximum number of students:

not limited
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Module M.Biodiv.408 - Version 4

Georg-August-Universitat Gottingen 6C
8 WLH
Module M.Biodiv.408: Primate ecology
Learning outcome, core skills: Workload:
Learning outcome: Attendance time:
Get to know ecological principles and methods with non-human primates as model 112h _
organisms. Self-study time:
68 h
Core skills:
Design and realization of ecological studies; critical inspection and evaluation of relevant
literature; competent handling of damageable equipment (telemetry).
Course: Primate ecology (Lecture) 2 WLH
Course: Primate ecology (Exercise) 6 WLH
Examination: Written examination (90 minutes) 6C
Examination prerequisites:
Oral presentation (ca. 15 minutes)
Examination requirements:
Ecological knowledge, especially concerning primates and their interactions with the
environment; knowledge of ecological studies on primates; scientific presentation of
results.
Admission requirements: Recommended previous knowledge:
none none
Language: Person responsible for module:
English, German Prof. Dr. Eckhard W. Heymann
Course frequency: Duration:
each summer semester 1 semester[s]
Number of repeat examinations permitted: Recommended semester:
twice
Maximum number of students:
12
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Georg-August-Universitat Gottingen 6C

4 WLH
Module M.Biodiv.412: Nature conservation biology
Learning outcome, core skills: Workload:

The module imparts the basic knowledge necessary to complete the advanced
modules in Nature Conservation. Detailed knowledge is provided on the development
of Conservation Biology as a scientific field (M.Biodiv.412-2), on current questions

in Nature Conservation (M.Biodiv.412-1, 412-3) and on Conservation Politics
(M.Forst.1212.2, M.Forst.1512). Professional skills at the interface between
conservation research, the development of conservation strategies and their realization
under socio-political conditions. Knowledge of political decision-making under scientific
and economical operation guidelines.

Attendance time:
56 h

Self-study time:
124 h

Course: One lecture from the following options: 2 WLH
* M.Biodiv.412-1 International nature conservation or
» M.Biodiv.412-2 The song of the Dodo - Origins of conservation biology or
* M.Forst.1212.2 Analysis of policy for nature conservation
Course: One seminar from the following options: 2 WLH
» M.Biodiv.412-3 Botanical nature conservation and environmental protection or
* M.Forst.1512 Global environmental and forest policy
Examination: Written examination (90 minutes) 6C
Examination prerequisites:
Oral presentation (max. 30 minutes)
Examination requirements:
Knowledge from the scientific fields which form the basis of Conservation Biology, its
history, Conservation Politics on a national and international scale and the political
dimensions of Nature Conservation.
Admission requirements: Recommended previous knowledge:
none none
Language: Person responsible for module:
English, German Prof. Dr. rer. nat. Matthias Waltert
Course frequency: Duration:

each winter semester; 412-3 each summer semester |1 - 2 semester|s]

Number of repeat examinations permitted: Recommended semester:
twice

Maximum number of students:
not limited
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Georg-August-Universitat Gottingen

Module M.Biodiv.415: Evolution: Evolutionary biology

6C
4 WLH

Learning outcome, core skills:

The lecture “Evolutionary Biology” introduces the basics of the different elements of the
theory of evolution, the mechanisms of evolution as well as the methods of evolutionary
biology. The lecture is given by docents from the departments participating in the
module “Evolutionary Biology”. Therefore the lecture also provides insight into the
working areas and research interests of the individual departments.

The lecture “Phylogenetic Systematics” introduces the basics of the theory and
methods of cladistics beginning with a historical insight into the biological classification
approaches prior to Hennig. To this, adequate case examples are presented and
contradictory hypotheses on the phylogeny of individual taxa are discussed.

The lecture “Phylogeography” considers the relation between biogeography, population
biology and ecology and the phylogeny of primates. Biogeographical aspects (adaptive
radiations, isolations etc.) as codeterminants for the origin of species are highlighted.

Acquisition of an overview of the mechanisms underlying the evolution of organisms and
of the current state of knowledge of the origin of the biological diversity on earth.

Workload:

Attendance time:

56 h

Self-study time:

124 h

Course: M.Biodiv.415.1: Evolutionary biology (Lecture)

You have to attend the lecture M.Biodiv.415.1 and one lecture of the following two:

Course frequency: each winter semester

2 WLH

Course: M.Biodiv.415.3: Phylogeography (Lecture)
Course frequency: each summer semester

2 WLH

Examination: Written examination (90 minutes)

Examination requirements:

Knowledge of the theory of evolution, the principles and mechanisms of evolution as well
as of the methods of botanical and zoological evolutionary biological research.

6C

Admission requirements: Recommended previous knowledge:

none Basics in phylogenetic systematics are expected.

Language: Person responsible for module:
German Prof. Dr. Thomas Fried|

Course frequency: Duration:
each winter semester: 415.1, 415.2; each summer 2 semester[s]
semester: 415.3

Number of repeat examinations permitted: Recommended semester:
twice

Maximum number of students:
not limited
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Georg-August-Universitat Gottingen 6C

7 WLH
Module M.Biodiv.419: Pro- and eucaryotic algae: Algae and lichens
Learning outcome, core skills: Workload:

The students have deepened knowledge of the diversity of eukaryotic algae and
cyanobacteria as well as an overview of the structure and function of lichen symbiosis.
They know the groups of organisms involved in lichen symbiosis as well as important
morphological and anatomical characteristics of lichens, algae and cyanobacteria and
they are able to identify selected mid-European foliose lichen through their shape. The
students have basic knowledge of the gas, water and mineral metabolism of lichens

as well as basic knowledge of the diversity and function of the secondary metabolites
produced by lichens (lichen substances). They acquire knowledge of habitat ecology,
of the endangerment of lichens and of the indicators of air quality through lichens. The
students have practical experience with the microscopic study of freshwater algae from
different types of waters. They have an overview of current topics of phycology and are
able to present a current topic from the literature.

Attendance time:
98 h

Self-study time:
82h

Course: M.Biodiv.419-1 Biology of lichens (Lecture) 2 WLH
Course: M.Biodiv.419-2 Current topics in phykology (Seminar) 1 WLH
Course: M.Biodiv.419-3 Algae and lichens of the pre-Alps area (Excursion) 4 WLH
Examination: Written examination (60 minutes) 6C
Examination prerequisites:

Oral presentation (max. 25 minutes)

Examination requirements:

Knowledge of the structure of lichen symbiosis and its ecology; overview of the

diversity of foliose lichen and their role as an indicator for air quality: functions of lichen
substances; endangerment of lichen biodiversity.

Admission requirements: Recommended previous knowledge:
none none

Language: Person responsible for module:
English, German Prof. Dr. Thomas Fried|

Course frequency: Duration:

each winter semester 419-1, 419-2; each summer 2 semester[s]
semester 419-3

Number of repeat examinations permitted: Recommended semester:
twice

Maximum number of students:
12
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Georg-August-Universitat Gottingen 6C
8 WLH
Module M.Biodiv.421: Plant ecology: Project course plant ecology

Learning outcome, core skills: Workload:

This module is meant for students who plan to write their master thesis on an ecological |Attendance time:
or vegetation scientific field. It is the aim of the module to impart the basics of scientific [112 h

working, presenting and publishing in ecology. The module introduces to crucial aspects |Self-study time:
of experimental design, statistical analysis and graphical presentation of results as well |68 h

as to the oral and written presentation of these results.

The students acquire skills for scientific work in the field of plant ecology from the
beginning of data analysis until the drafting of a scientific publication in English.
Additionally, the oral presentation in English is practiced through presentation of a
scientific paper.

Course: Basics of the design, realization and interpretation of ecological research |1 WLH
projectsand basics of writing scientific publications (Lecture)

Course: Scientific analysis and publication of plant ecological project data 7 WLH
(Exercise)
Examination: Oral Presentationwritten report in form of a scientific manuscript 6C

based on project data (max. 15 pages)

Examination requirements:

Knowledge of the essential aspects of scientific working in plant ecology from the
experimental design to a publication.

Admission requirements: Recommended previous knowledge:
none none

Language: Person responsible for module:
English, German Dr. Dietrich Hertel

Course frequency: Duration:

each winter semester; Block course 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

twice

Maximum number of students:

12
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The students

« have deepened knowledge of the theoretical basis of the gas exchange and water
balance of plants and how these processes depend on the environment

« have theoretical and practical knowledge of modern measuring techniques used in the
field of tree ecophysiology

« have deepened knowledge of how global warming affects the ecophysiology of trees

« are able to measure the photosynthetic capacity, leaf conductance, xylem sap flux, leaf
water status and the microclimate of old and young trees outdoors

« have practical experiences in conducting ecophysiological and microclimatic
measurements on the Gottingen Canopy Walkway within the new botanical garden

« can differentiate functional types of various tree species

« are able to present the results of measurements on the carbon and water balance of
plants in accordance with scientific standards in written and oral form

Georg-August-Universitat Gottingen 6C
8 WLH
Module M.Biodiv.422: Plant ecology: Carbondioxide and water ba-
lance of trees
Learning outcome, core skills: Workload:

Attendance time:
112 h

Self-study time:
68 h

Course: Carbondioxide and water balance of trees (Lecture) 2 WLH
Course: Photosynthesis, respiration und transpiration (Exercise) 6 WLH
Examination: Minutes / Lab report (max. 10 pages) 6C
Examination prerequisites:

Oral presentation (max. 25 minutes)

Examination requirements:

Knowledge of the ecophysiology of trees with focus on carbon and water balance.

Basics of the gas exchange of plants, especially photosynthesis and respiration.

Knowledge of transpiration and the role of plants in the “soil-plant-atmosphere”

continuum. Knowledge of xylem sap flux, leaf conductance and the driving abiotic

climatic and edaphic variables.

Admission requirements: Recommended previous knowledge:
none none

Language: Person responsible for module:
English, German Prof. Dr. Christoph Leuschner

Course frequency: Duration:

each summer semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

twice

Maximum number of students:

12
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Georg-August-Universitat Gottingen
Module M.Biodiv.423: Plant ecology: Study of habitats

6C
8 WLH

Learning outcome, core skills:
The students

* learn the most important theoretical and methodical basics of the modern plant
ecological study of habitat. Focus lies on European beech forest communities which are
ecologically most important in Central Europe

« get an overview of the scientific vegetation classification of beech forests and get to
know important abiotic habitat factors such as microclimate and morphological and
chemical soil characteristics

« learn different techniques for the assessment of vegetation composition and for

the analysis of various habitat factors using the example of beech forests of different
habitats. Several parameters for the ecological characterization of soil conditions (e.g.
morphological characterization of different soil horizons, determination of soil type) as
well as various microclimate factors will be analyzed and related with the respective
vegetation

« get to know modern lab methods (ion emission spectrometry (ICP), gas
chromatography, etc.) for the physicochemical analysis of soil samples (pH value,
carbon and nitrogen contents, concentration of plant available cations).

* get to know techniques for the electronic data analysis and subsequent scientific
interpretation and presentation. The protocol covers a partial topic of the course.

Core skills: scientific plant ecological field work and in the lab including written and oral
presentation of results.

Workload:

Attendance time:

112 h

Self-study time:

68 h

Course: Plant ecology: study of habitats (Lecture)

2 WLH

Course: Habitat ecology of various forest societies in the surroundings of
Goettingen (Exercise)

6 WLH

Examination: Minutes / Lab report (max. 20 pages)

Examination prerequisites:

Oral presentation (ca. 15 Min.)

Examination requirements:

Theoretical and methodical knowledge of modern plant ecological study of habitats with
focus on beech forests in Central Europe. Scientific vegetation classification of beech
forests as well as characterization of microclimatic, soil morphological and chemical
properties.

6C

Admission requirements: Recommended previous knowledge:

none none

Language: Person responsible for module:
English, German Dr. Dietrich Hertel

Course frequency: Duration:
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each summer semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:
twice

Maximum number of students:
20
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Georg-August-Universitat Gottingen 6C

4 WLH
Module M.Biodiv.425: Evolution of embryophyta
Learning outcome, core skills: Workload:
The students get to know the current state of research in the field of the organismic Attendance time:
evolution of embryophyta through study, presentation and discussion of latest case 56 h
studies concerning speciation, history of evolution, chromosomal and genomic evolution, | Self-study time:
reproduction biology, evolution of traits and coevolution. They get an overview of 124 h
novel theoretical and methodical research approaches to the comprehension of plant
evolution. They acquire the ability to develop evolutionary hypotheses and are able
to choose appropriate model systems and methods for their validation. The students
acquire practical skills in presentation, interpretation and discussion of results (in
scientific English). They are able to describe and understand evolutionary processes,
hypotheses and methods and to give examples for case studies on terrestrial plants.
They can discuss scientific results in English.
Course: Speciation and evolution of land plants (Lecture) 2 WLH
Course frequency: each winter semester
Course: Plant systematics and phycology (Seminar) 2 WLH
Course frequency: each semester
Examination: Oral examinationabout the contents of the lecture (approx. 15 6C
minutes)
Examination prerequisites:
participation in the seminar and oral presentation (45 minutes)
Examination requirements:
In the oral examination the students demonstrate their ability to understand and discuss
evolutionary processes and hypotheses as well as their knowledge of case studies on
terrestrial plants. In the seminar the students shall give talks in scientific English and
present research results — preferably those of their master thesis.
Admission requirements: Recommended previous knowledge:
none none
Language: Person responsible for module:
English Prof. Dr. Elvira Hérandl
Course frequency: Duration:
lecture: each winter semester, seminar: each 1 semester[s]
semester
Number of repeat examinations permitted: Recommended semester:
twice
Maximum number of students:
30
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The students acquire intimate knowledge of the reproduction strategies and the
developmental biology of flowering plants. They acquire a broad comprehension of the
relevance of reproduction biology for the evolution and ecology pf plants, for general
evolutionary biological problems (e.g. the paradox of sex) as well as for applications

in plant breeding. Specific method skills for active research are acquired through
experimental work, karyological and embryological analyses (experimental work,
microscopic observation, seed flow cytometry) and statistical analyses. The students are
able to answer questions concerning reproduction and developmental biology of plants
and evolutionary biological hypotheses and know practical applications. They are able to
plan, conduct and present scientific studies in the field of reproduction biology of plants.

Georg-August-Universitat Gottingen 6C
4 WLH
Module M.Biodiv.426: Reproduction and evolution of flowering
plants
Learning outcome, core skills: Workload:

Attendance time:
56 h

Self-study time:
124 h

Course: Reproduction and evolution biology of flowering plants (Exercise) 3 WLH
Course: Reproduction strategies of flowering plants (Lecture) 1 WLH
Examination: Oral examinationabout the lecture contents (approx. 15 minutes) 6C
Examination prerequisites:

Protocol (max. 12 pages)

Examination requirements:

In the oral examination the students demonstrate their competences in reproduction and
developmental biology of flowering plants, in evolutionary biological hypotheses and in

practical applications. The protocol of the practical shows their skills to plan, conduct

and present a scientific study in the field of reproduction biology of plants.

Admission requirements: Recommended previous knowledge:
none none

Language: Person responsible for module:

English Prof. Dr. Elvira Hérandl

Course frequency: Duration:

each summer semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

twice

Maximum number of students:

12
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Georg-August-Universitat Gottingen 6C
. : : : . 8 WLH

Module M.Biodiv.430: Vegetation history: Project study in palaeoe-

cology and palynology

Learning outcome, core skills: Workload:

Consolidation of pollen analytical or dendroecological/dendrochronological working Attendance time:

methods, independent identification and documentation of pollen and spore types, 112 h

preparation, presentation and analysis of palaeoecological data, use of software, Self-study time:

induction into current palaeoecological topics. Independent problem and research 68 h

oriented pollen analytical studies as part of a small research project in the field of

vegetation history, dendroecology/dendrochronology or climate and environmental

history as well as scientific examination of palaeoecological topics; written and oral

presentation of results.

Course: Current topics in palynology and climate dynamics (Seminar) 2 WLH

Course: Palaeoecology and palynology (Exercise) 6 WLH

Examination: Minutes / Lab report (max. 10 pages) 6C

Examination prerequisites:

Oral presentation (ca. 15 minutes)

Examination requirements:

Knowledge of pollen and spore types; pollen analytical and dendrochronological

working methods. Basics of dendrochronology and dendroecology and basics of the

reconstruction of climate events in the Quaternary period based on pollen diagrams and

dendrochronological series.

Admission requirements: Recommended previous knowledge:

Palynology/vegetation history/dendrochronology none

and/or pollen analytical exercises or an equivalent

course.

Language: Person responsible for module:

English Prof. Dr. Hermann Behling

Course frequency: Duration:

once a year 2 semester[s]

Number of repeat examinations permitted: Recommended semester:

once

Maximum number of students:

10
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Problem oriented project management, practicing methods of data collection and
multivariate data analysis in vegetation ecology, vegetation sampling in grasslands,
determination of plants even in their vegetative state, induction into current topics on the
diversity and dynamics of grassland ecosystems.

Gaining experience in the identification of vegetative and generative grassland plants,
analysis and interpretation of multivariate data sets, ability to use software for the

input and processing of vegetation ecological data and for ordination, studying in small
groups and individually, preparation and presentation of posters, written presentation of
scientific problems and results.

Georg-August-Universitat Gottingen 6C
8 WLH
Module M.Biodiv.431: Vegetation ecology: Applied vegetation ecolo-
gy and multivariate analysis
Learning outcome, core skills: Workload:

Attendance time:
112 h

Self-study time:
68 h

Course: Lecture "Basics and methods of data collection and multivariate data 2 WLH
analysis in vegetation ecology" (Lecture)

Course: Exercise "Grassland vegetation and multivariate vegetation analysis” 6 WLH
Examination: Minutes / Lab report (max. 15 pages) 6C
Examination prerequisites:

Poster presentation

Examination requirements:

Knowledge of vegetation ecological data collection and multivariate data analysis.
Assessment and classification of grassland vegetation . Knowledge of current vegetation
ecological topics on the diversity and dynamics of grassland ecosystems.

Presentation of results in the form of a scientific publication.

Admission requirements: Recommended previous knowledge:
none none

Language: Person responsible for module:
English, German Prof. Dr. Erwin Bergmeier

Course frequency: Duration:

each summer semester 1 semester[s]

Number of repeat examinations permitted: Recommended semester:

twice

Maximum number of students:

12
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Georg-August-Universitat Gottingen 6C

8 WLH
Module M.Biodiv.437: Vegetation history: Methods in palaeoecology
Learning outcome, core skills: Workload:

The students learn various palaeoecological methods: analysis of annual rings,
charcoal, algae, diatoms, ostracods, dinoflagellates, non-pollen palynomorphs
(NPPs), amoebae, sediment parameters etc.. They acquire knowledge of different
palaeoecological parameters regarding environment, vegetation, climate and human
settlement history and their evaluation in the context of the global change research.
They learn presentation and analysis methods and how to use modern software. The
students get to know the broadness of possible applications using examples from
current palaeoecological topics.

Skills for the assessment of