"From pattern formation to granular physics and soft condensed matter". 
Format of Lectures: 45min + 15 min break + 30min+15 min discussions
 
Week 1


August 10: Arrival to Barcelona. The Center will organize a bus trip from Barcelona to Benasque on Sunday. Departure will be at 16.00h from the main door of the Facultat de Físiques, Univ. Barcelona, Diagonal 647 and there will be a stop at the Airport of Barcelona at 16.30h, arriving at Benasque at 7 pm. 

August 11. 9am-18 pm Accommodation, solving of minor organization issues, introducing participants,  distribution of offices in the center, 
installation/arrangement of the computer network. 

18pm Opening 
August 12, Tuesday 

9-10 am. Opening Lecture.
Lorenz Kramer: How it started and why. 

History of the Subject, Development and Challenges. 

10 -12 am 
Igor Aronson.  Lecture I. Physics of Granular Matter: An Introduction. 

12-14 pm  Break 
14-16 pm Hugues Chate  Lecture I. Intermittency and Coupled Map Lattice

16-18 pm Discussions between speakers and students 

18-  Research time 

August 13, Wednesday

9-11 am.  Alexander Grosberg Lecture I. Theory of protein folding I
11-13 pm. Tom Witten  Lecture I. Polymers and Membranes 

13-15 pm Break  
15-17 pm Mike Cross         Lecture I. Pattern Formation in Rayleigh-Benard Convection
17-19 pm Lorenz Kramer   Lecture I. Ginzburg-Landau Equation 

19-  Research time 

August 14, Thursday

9am-11am Jacob Israelashvili , Lecture I. 
The role of Equilibrium and Non-equilibrium interactions in the 
Self-assembly and directed assembly of structures in solution.

11am-13pm Igor Aronson Lecture II. Granular gases and Hydrodynamics

13-15 pm Break


15-17 pm Lev Tsimring Lectrure I. Pattern Formation in Granular Materials
17-19 pm Discussions between speakers and students 

19-  Research time 

August 15, Friday 

9-11 am Eli Ben-Naim  Lecture I. Theory of Granular Gases
11am-13 pm  Baruch Meerson Lecture I Symmetry-Breaking Instabilities in Granular Gases

13-15 pm Break  
15-17 pm  Jerry Gollub: Sheared granular flow:  crystallization and compaction steps
17-19 pm Discussions between speakers and students 

19-  Research time 




August 16-17, Saturday-Sunday 

Research time. 
Computer classes



Week 2 


August 18, Monday 

9.00-11.00 Lev Tsimring "Lecture II. Pattern Formation in Granular Materials"

11.00-13.00 Jerry Gollub  “Ordered clusters and dynamical states of particles moving with  respect to a fluid”.


13.00-15.00 break 

15.00-17.00 Jacob Israelashvili "Lecture II.Thermodynamic and physical principles of self-assembling structures"

17.00-17.30 Stan Fiodor, Radial and Axial Size Segregation in Rotating Drums

17.30 – Research Time 


August 19, Tuesday 

9.00-11.00 Tom Witten "Lecture II.  Energy focusing in generalized elastic membranes"

11.00-13.0 Eli Ben-Naim "Lecture II “Stochastic Processes Granular Gases”

13.00-15.00 Break 

15.00-17.00 Hugues Chate, "Lecture II. “Statistical Description of Spatio-Temporal Chaos"

17.00-17.30 Carolina Brito, “Vortex Glass – Vortex Liquid Transition in the Complex Ginzburg-Landau Equation” 

17.30 – Research Time 

August 20, Wednesday 

9.00-11.0 Len Pismen "Lecture I. Theory of Contact Line Motion"
 

11.00-13.00 Mike Cross "Lecture II. Pattern Formation in Rayleigh-Benard Convection"

13.00-15.00 Break 

17.00-17.30 Evgeniy Khain, Oscillatory instability in a driven granular gas

17.30 – Research Time 

August 21, Thursday 

9.00-11.00  Baruch Meerson "Lecture II Symmetry-Breaking Instabilities in Granular Gases"

11.00-13.0 Alexander Grosberg "Lecture II Statistical Mechanics of Protein Folding"

13.00-15.00 Break 

Research  Time 

17.00 – 17.30   Leonardo Brunet,  Characterization of the Game of Life on the Hypercube

17.30 – Research Time 

August 22, Friday 

9.00-11 

Bob Behringer "Lecture I. Granular Materials: An Overview of Basic Physics and Fundamental Issues" 


11.00-13.00 Igor Aronson "Lecture III: Dense Shear Flows"

13.00-15.00 Break 

17.00-17.30  Oksana Ismailova, Electrostatic Interaction in polymer-surfactant system 

17.30 – Research Time 

August 23-24, Saturday-Sunday

Research Time  

Week 3 


August 25, Monday 

9.00-11.00  Bob Behringer. “Lecture II. Granular Materials: Force Transmission in Static Systems”

11.00-13.00 Pierre-Gilles de Gennes "Polymers and Glasses"
Lecture I. Strong adhesion and nonlinear deformations in glassy polymers

13.00-15.00 break 

15.00-17.00  Research Time 
17.00- Jacob Israelachvili     Research Problem Discussion 

Open to All.  


August 26, Tuesday 

9.00-11.00 Alexander Grosberg "Lecture III. Protein folding"


11.00-13.00 Prof. Pierre-Gilles de Gennes 
 Lecture II. Frustration effects in polymer systems

13.00-15.00 Break 

15.00-17.00 – Research Time 

August 27, Wednesday 

9.00-12.0 Len Pismen "Lecture II. Theory of Contact Line Motion"
 

11.00-13.00 Igor Aronson, Lecture IV, “Dense Shear Flows”

13.00-15.00 Break 

17.00-17.30 Villain-Guillot Simon, “Cahn-Hilliard Equation in 1D: Saturation and Coalescence” 

17.30 – Research Time 

August 28, Thursday 

9.00-11.00  Lorenz Kramer, Lecture I “Complex Ginzburg Landau Equation”

13.00-15.00 Break 

15.00- Research Time 

August 29, Friday 

9.00-11.00  Mike Cross "Lecture III. Pattern Formation in Rayleigh-Benard Convection"

13.00-15.00 Break 

17.00-Research Time 
Week 4 

August 30-31, Saturday-Sunday

Research Time  


September 1, Monday 
9.00-11.00  Lorenz Kramer, Lecture II “Complex Ginzburg Landau Equation”

13.00-15.00 break 

15.00-Reserch Time 

September 2, Tuesday 

9.00-11.00 Len Pismen "Lecture II. Theory of Contact Line Motion"

13.00-15.00 Break 

15.00-–Research Time 
September 3, Wednesday 

9.00-11.00  Lorenz Kramer, Lecture III “Complex Ginzburg Landau Equation”: mostly fronts (linear, normal and retracting)

Research Time

13.00-15.00 Break 

13.00– Research Time 

September 4, Thursday 

9:00-9.30 Mathieu Wyart “Pattern Formation in Econophysics”
9.30-10.00 Raj Kumar Gupta “AFM Sudies on Langmuir Blodgett Films in Cholesterol”

Research Time

13.00-15.00 Break 

Research  Time 

September 5, Friday 

9.00-11.00  Len Pismen “Interaction of Vortices in the Complex Ginzburg-Landau equation”

11:15 Round table discussion (end of first 4 weeks). “What if this type of event is repeated?”

Research Time

13.00-15.00 Break 

15.00 – Research Time 

Week 5. 


September 8, Monday 
9:00-11:00

Research Time

13.00-15.00 break 

Research Time

17.00- Short Presentation

Research Time

September 9, Tuesday 

9:00-11:00 Chaouqi Misbah
“Morphological Instabilities I

11.00-13.00 Jaume Casademunt “Viscous Fingering I”

Research Time

13.00-15.00 break 

Research Time

September 10, Wednesday 

9.00-11.00 Jaume Casademunt “Viscous Fingering II”

Research Time

13.00-15.00 Break 

Research Time

17.00-19:00 Chaouqi Misbah
“Morpholog. Instabilities II

19:00 Research Time

September 11 (Thursday) - September 13 (Saturday)

See Program of the IRT Group “Nonequilibrium Phenomena and Phase Transitions in Complex Systems

http://www.uni-bayreuth.de/EGK/benasque/programme.html
Lecture of Mike Cross “Coarsening in Stripe Patterns” 
Research Time

September 12, Friday 

See Program of the IRT Group “Nonequilibrium Phenomena and Phase Transitions in Complex Systems

http://www.uni-bayreuth.de/EGK/benasque/programme.html
September 13, Saturday 

See Program of the IRT Group “Nonequilibrium Phenomena and Phase Transitions in Complex Systems

http://www.uni-bayreuth.de/EGK/benasque/programme.html
Week 6. 


September 15 (Monday) - September 17 (Wednesday)

See Program of the IRT Group “Nonequilibrium Phenomena and Phase Transitions in Complex Systems

http://www.uni-bayreuth.de/EGK/benasque/programme.html
Lecture of A. Buka, Fingers and Dendrites at the Interface and in the Bulk of Liquid Crystals
Research Time

September 16, Tuesday 

See separate Program of the IRT Group “Nonequilibrium Phenomena and Phase Transitions in Complex Systems

http://www.uni-bayreuth.de/EGK/benasque/programme.html
90 min Lecture of Igor Aronson, “Pattern Formation and Self-Assembly of Microparticles in Strong Electric Field”
45 min lecture of Chaouqi Misbah, Nonequilibrium features of vesicles and cells in a flow
Research Time 
September 17, Wednesday 

See separate Program of the IRT Group “Nonequilibrium Phenomena and Phase Transitions in Complex Systems”

http://www.uni-bayreuth.de/EGK/benasque/programme.html
45 min lecture of Pierre Coullet, “The Hooke-Newton algorithm”
90 min  Y. Pomeau “Diffusion and reaction diffusion in fast flows or why does dust settle where it should go up?”
Research Time

September 18, Thursday 

9:00  Yves Pomeau “Combustion and chemical reaction without and with flow”

Research Time

13.00-15.00 Break 

Research  Time 

17:00-17:30 Thomas John “Statistical characterization of experimental trajectories in electroconvection driven by multiplicative noise”.

17.30 – 18.00 Pierre Coullet, “Pomeau Fronts”

September 19, Friday 

9.00-11.00  Antonello Provenzale “Turbulent convection and coherent plumes: from Rayleigh-Benard to the Prandtl problem”

Research Time

13.00-15.00 Break 

17:00 David Gomez Miguez/Ernesto Nicola “Spatio-temporal forcing in the Turing Instability

Research Time


Week 7 


September 22, Monday 

9.00-11.00  Antonello Provenzale. “Sand ripples: an example of a weakly nonlinear pattern generated by a long-wave instability "

13.00-15.00 break 

17.00- 17.30 David Gomez Miguez, Directional growth in pattern-forming systems


September 23, Tuesday 

9.00-11.00 Antonello Provenzale, “Coherent vortices in rotating flows and point-vortex reductions.”

13.00-15.00 Break 

15.00-17.00  Research Time 
17.00- 17.30 Alexander Zumbieck, Dynamics of active filaments bundles

17.30 – Research Time 

September 24, Wednesday 

9.00-11.00 Baruch Meerson, “Coarsening dynamics in granular systems and elsewhere”

13.00-15.00 Break 

Research Time

September 25, Thursday 

9:00  Very Intensive Research Time

13.00-15.00 Break 

Research  Time 

September 26, Friday 

9.00-9.30 Manuel Naspreda, Rotating Darcy Convection

9. 30-10.30 Len Pismen, Covariant Amplitude Equations

Research Time

13.00-15.00 Break 

Research Time

September 27-28, Saturday-Sunday

Research Time 
Week 8 

September 29, Monday 

9.00-11.00  Markus Baer. “Modeling Biological Pattern Formation"

13.00-15.00 break 

17.00- 17.30 Omar  Al Hammal,  “Collective dynamics of self-propelled particles” 

September 30, Tuesday 

9.00-9.30  Research Time 

13.00-15.00 Break 

15.00-17.00 

17.00- 17.30 Ricardo Coelho, Maxwell Model of Inelastic Collisions - Mixtures

17.30 – Research Time 

October 1, Wednesday 

9.00-9.30 Roi Rodriguez, Raj Kumar Gupta,  Iker Zuriguel,

Experimental studies of granular coarsening

13.00-15.00 Break 

Research Time

17.00-17.30 Manuel D. Minguito, Clustering and Symmetry-Breaking in granular gas 

17.30 – Research Time 

October 2, Thursday 

9:00-11.00 Francesc Sagues, 

“Instability and control of 
scroll waves with negative line tension”

13.00-15.00 Break 

Research  Time 

October 3, Friday 

9.00-11.00 Francesc Sagues,  “Hydrodynamic instability induced by a surface chemical reaction” 

13.00-15.00 Break 

Research Time

Gran Finale 


