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WO most important questi

e How much biology do | need to do biophysics ?

— Biophysics covers a broad range of subjects, the answer strongly
depends on the research area

— Usually the relevant biology can be learned on-the-fly for a given
research project

— Thus biology is not the bottleneck

— Most important is the motivation to work at the interface between
physics and biology

 Which physics do | need to do biophysics ?

— Theory: Statistical mechanics, statistics and data analysis, computer
physics, stochastic and non-linear dynamics, soft matter physics, etc

— Experiment: Atomic and molecular physics, optics, solid state
physics, physical chemistry, etc
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Bachelor

— Experimentelle Methoden der Biophysik (WPBP1+2)

— Grundlagen der Zell- und Molekularbiologie (UKBio1+2)

— PSEM, z.B. ,Biophysics of Sensing and Signaling” oder ,,Physics
of the Cell”

Master

— Statistical Physics (MKTP1)

— Condensed Matter Physics (MKEP2)

— Wintersemester: Experimental Biophysics (MVBP1)
— Sommersemester: Theoretical Biophysics (MVBP2)
— MVSpec, z.B. ,,Stochastic dynamics”

— MVSem, z.B. ,Noise in biochemical networks “
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Studienblock | 1. Semester 2. Semester 3. Semester 4, Semester 5. Semester 6. Semester

. Experimentalphysic I TEJ'JIZ:E_E'I;?:T:HI:WE o Experimentalphysis V I
Pflichtmodu- Experimentaiphysk | TLF (PERZ] Experimentaiphysi I PeorEtEenE a— TLF [FERS) . 17F (F3AI
e TLF (FEPI] hearedsche Bnyslk TLF [PEP3) ELP (PTPd) Forlgeschrittenen-Frastium | | 2o-m o,
Thearelische Physlk 1 ELF (PTPZ) Thearetische Physlk NI Praicloum {07 AntSnoer ALP (PEP1) Dra'r:ﬂlr:u“'r L

(Grundkurse) | eLrPTP1) Prawzium f0r Anfanger | | ELP (PTP3) no 950 | Paicntseminar 2LP (PEP2}
LRE (PAP] R ILF [PSEM) T
Hahzre Mathematik Hahzre Mathematik

. filr Physlker Il filr Physlker I
Wahlpflicht | uneare aigetra | ELP (PMF2) ELF (PMF3)
i ELF (PMAT) oger oger

Mathematik Analysls I Analysls 11"

ELF (PMAZ) ELF (PMAT)

Persanlichk.
Schliisselk.

Baslsiurs Tr ein nach-

haltiges Shudlum
4LF [UKET)

Prasaniaion jnur mit PSEM)
1LP {UKS2)

Methoden der maokekulanen der

Berufsh. SK | Mahematschartiar | poogrammieren in e+ | Numerical Metnods e e e | T e Englscn for Physlker
& Fachsp. ZQ e ILF (UKEIT) ALF (UEMum) g arniaeg ! ! 1L2 (UXBEng)
P LR (UK ELF {UKElat) Catzranalyza :
ILF (UKBiZ)

E nTJh'Jﬂg In di= und Infroguction 1o E||:l=r',"5-|:-'5 JPE'I -3|'.'=|'|EE|.|"|; FI",‘:-:»H
Wahlbereich experimarczliz Meno- E;f*ﬂ"_’%"f'f ;'i‘ffl"*" ELF (MVEIDt) 4LP (WPSpez)

fen der Slapayslk | 7 P (WPB :.Félf" Spezlaivonesung EhyElk Prajekiprakiikum

ALF [WPBS1) <A 2LF (WPSpez) BLE (WS}
Summe 30 LP 30 LP 30 LP 30 LP 30 LP JOLP

* Studierende, die planen im zweiten Semster den starker mathematischen orientieren 2weig mit den Modulen Analysis
H(PMAZ) und Analysis Il (PFMA3Z, Hohere Analysis) zu wahlen, soliten im ersten Semster zusaiztlich das Modul UKMath1 (A-
nalysis I) absolvieren..
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Study block 1st Semester 2nd Semester 3rd Semester | 4th Semester
Scientific
Core courses Theoretical Statistical Condensed Matter Physics Specialization
Physics (15 CP MFS) Master Thesis
& research (8 CP MKTP1) (8 CPMKEP2) Methods and (30 CP MFA)
modules

Project Planning
(15 CP MFP)

Specialization

Advanced Seminar
(6 CP MVSem)

MvMod: 16 CP+6 P =22 CP

Introduction to Biophysics
(6CP MVBP1)*
Advanced Lecture on
Special Topics
(2 CP MVSpec)

Theoretical Biophysics
(6CP MVBP2)
Advanced Lecture on
Special Topics
(2 CP MVSpec)

Oral examination 6 CP

Advanced Atomic, Molecular
and Optical Physics
(8 CP MKEP3)
Physics of imaging 1

Options (ACP MWInf5)*
Interdisciplinary courses, transferable skills, professional key
competences and specific additional technical competences
Total CPs min. 60 CP

30 CP

30 CP




Biophysics at Heidelberg

ITP

Institute for
Theoretical Physics

European Molecular Me!gisczslggsjgogrch dkfz.
Biology Laboratory

T DKFZ
@™ ) German Cancer
. EMBL %'“‘/ II}/IIIGI;-IPMIC:/(- Research Center

HITS

Heidelberg Institute
for Theoretical Studies



Biophysics groups at Heidelberg

- according to institutions -

KIP: Meier, Haussmann, Petrich, Pucci, Cremer

BioQuant: Schrdder, Rippe, Herten, Erfle, Hell, Hofer,
Schwarz, Bischofs, Sourjik, Garcia, Kummer, Eils

PCl: Spatz, Tanaka, Motzkus
MPI MF: Schlichting, Denk

DKFZ: Semmler, Bachert, Schlegel, Olfke, Hell,
Langowski

ITP: Heermann, Schwarz

HITS: Wade, Grater

IWR: Dreuw, Hamprecht, Smith
EMBL: Nedelec, Hufnagel

Not complete



Biophysics groups at Heidelberg

- according to subjects -

Structure: Schroder, Schlichting

Imaging: Hell, Herten, Cremer

Spectroscopy: Motzkus, Dreuw

Diagnostics: Haussmann, Petrich, Pucci

Molecular biophysics: Smith, Wade, Grater
Organization of the genome: Heermann, Rippe, Langowski
Cytoskeleton: Nedelec, Schwarz

Cellular biophysics: Spatz, Tanaka, Schwarz, Hufnagel
Systems biology: Hofer, Eils, Kummer, Bischofs, Erfle
Neurosciences: Meier, Denk, Hamprecht
Astrobiology: Haussmann, Grebel

Not complete



Annual spring meeting of the DPG
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Plenary talks BP Berlin 2012

Soft matter physics

(polymers, Continuum
membranes) Systems biology, mechanics, complex
game theory fluids
Plenary, Keynote and Prize Talks related to B
PV I Mon 8:30- 9:15 H 0105 Survival in the face of the unknown: some lessons from bacteria —

¢STANISLAS LEIBLER

Soft Matter and Life Sciences: Research with Neutrons — ¢DIETER
RICHTER

PV XIX Thu 13:15-14:00 H 0105 Mechanics and Growth of Tissues — eJEAN-FRANCOIS JOANNY

PV XX Thu 14:00-14:45 H 0105 How superficial is adhesion? Common fundamentals of gecko, bac-
teria, protein and thin film adhesion — ¢KARIN JACOBS

Thu 14:00-14:45 EW 201 3D imaging of lung tissue during total liquid ventilation —
¢(CHRISTIAN SCHNABEL, SVEN MEISSNER, MARIA GAERTNER, EDMUND
KocH

PV XXIV  Fri 8:304 9:15  H 0105 Role of van der Waals Interactions in Physics, Chemistry, and
Biology — eMATTHIAS SCHEFFLER

PV II1 Mon 14:00-14:45

PV XXII

Surface
physics

Theoretical chemistry, molecular

Imaging,
Sine biophysics, density functional theory

medical
physics



DPG Schools on Physics 2012

In September 2012, three DPG
Schools on Physics will take
place at the Physikzentrum Bad
Honnef:

1. Efficient Algorithms in Computational
Physics, 9. - 14. September, Alexander K.
Hartmann (U Oldenburg), A. Peter Young
(University of California)

2. Heavy Particles at the LHC, 16. - 21.
September, Tilman Plehn (Heidelberg),
Thomas Schoerner-Sadenius (Hamburg)

3. Forces and Flow in Biological Systems, 23.
- 28. September, Ulrich Schwarz
(Heidelberg), Gerhard Gompper (Julich)




DPG Schools of
Physics offer
introductions for
physics students into
a research field of
large current interest

Website for
registration now
open at

www.dpg-physik.de

DPG - School on Physics

supported by theWilhelm and Else Herasus-Foundation

Forces and Flow in Biological Systems

23 - 28 September, 2012, Physikzentrum Bad Honnef, Germany
Ulrich Schwarz (Heldelberg) and Gerhard Gompper (Jilich)

Confirmed speakers & subjects
Andreas Bausch (TU Munich) Cytoskeletal pattern formation: Self-organization of driven filaments
Diirk Drrasdo [Paris) Quantitatiee madeling of tissue arganization an histological scales
Erein Frey (LMU Munich) Collzctiee phenomena in active oytoskeletal systems

Ray Gaoldstein (U Cambridge) Green algae as medel organisms for blological luid dynamics

Ramin Golestanian (U Dxford)  active lydrodynamics at small scales: s2if-propulsion and coordination
Gerhard Gompper [TE Jdlich) Mesoscale hydredynamic simulations

Nir Gowe (Weizmann Inst. 1srael)  Modeling active particles, membranes andﬂg%ls

Stephan Grill (MPI D resden) Cellular polarization by coupling an active fluid to a pattem farming system

|ean-Franceds Joanmy (Paris) Mechanics and growth of tissues

Frank |licher (MP Dresden) Dgnamic organisation of developing tissues

George Karmiadakis (U Brown)  Multiscale modeling of hematologic disorders

Tom E:wers-[u Eroen) Selmming in '.'Isc-:-eslastlc redia

Urich Schwarz (U Heldelberg)  Active contractility of cells and Hssue

Halger Stark (TU Berlin) Hydrodynamic i nteractions in soft matter and active particle systems

Force and movemant are central elements of life. In contrast to traditional man-made material, howe-
ver, biomaterials hawve unusual elastic and viscous properties and therefore defiorm and fow diffe-
renthy. In order to understand the phy sics related to forces and flow in biological systems, one has to
extend traditional approaches like continuum mechanics to address the fact that they are complex, hi-
erarchical, thermally fluctuating. and active. Recent advances in the physics of soft condensed matter
and non-equilibrium phy sics provide rewarding avenues for meetingthis challenge. Moreover large
and complex systems can be approached today with computer simulations to much more quantitative
detailthan formerly possible. This school will brin g together some of the leading
physicists working with analytical and computational approaches to study forces
and flow in cellular systems.

Feas:
Cowering full board and ledging at the Phgsikzentrum Bad Honnef
?0}'545 1 DPG members 375 ig

r students 3ig € (for DPG members 21 £€)
withoutladging 2104,

Appl cation & more | nformations
www.pbh.de

Physikzentrum (D
Bad Ho el Deutsche Physikalische Gesellschaft DPG




