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I feel sure that science will bring to this land both peace and a renewal of its
youth creating here the springs of a new spiritual and material life. And here I speak

of science for its own sake and of applied science.

Chaim Weizmann 1946
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A “Self Assembly of Biological and Synthetic Amphiphiles”
Oooodad

Research Workshop of the Israel Science Foundation
June 29 and 30, 1999 - Schmidt Auditorium

Weizmann Institute of Science, Rehovot, Israel

June 29
[Introduction to the ISF Center on Self-Assembly]
9:30 ~ 10:00: D. Andelman (Tel Aviv University)

[Bilayers and Vesicles]

10:00 ~ 10:40: E. Sackmann (Munich)

“On the physics of cell adhesion”

11:10 ~ 11:50: D. Lichtenberg (Tel Aviv)

“Dependence of the phase boundaries in detergent-phospholipid mixed systems on the
total concentrations of the amphiphiles’

11:50 ~ 12:30: W. Helfrich (Berlin)

“Discovery of a lower consolute point in the fragmented state of digalactosyldiacylglycerol
(DGDG) bilayers”

12:30 ~ 13:10: A. Blume (Halle)

“The permeation of small polar and amphiphilic molecules through lipid bilayers’

[Novel Structures in Self Assembly]

15:10 ~ 15:50: Y. Talmon (Technion)

“Cryo-TEM of synthetic and biological self-assemblies: the next generation”

15:50 ~ 16:30: R. Zana (Strasbourg)

“Mechanism of formation of organized mesoporous silica in the presence of surfactants’
17:00 ~ 17:40: S. Safran (Weizmann Institute)

“Entropic self-assembling networks: structure, phase behavior, interfacial tension”

June 30

[Electrostatic Interactions In Self Assembly]

9:30 ~ 10:10: W. Gelbart (UCLA)

“Phenomenological theories of DNA condensation and complexation”

10:10 ~ 10:50: J. Raedler (Munich)

“Cationic lipid-DNA complexes : mesomorphic phases in three and two dimensions’

11:20 ~ 12:00: P. Pincus (UCSB)
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“BElectrolytic depletion interactions’
12:00 ~ 12:40: A. Ben-Shaul (Jerusalem)
“Molecular theories of lipid-protein and lipid-DNA interaction”

[Synergisms in Self-Assembly]

14:20 ~ 15:00: A. Parsegian (NIH)

“On the domain of a charged body in salt solution”

15:00 ~ 15:40: D. Andelman (Tel Aviv)

“Self assembly of polymer-surfactant mized systems’

16:10 ~ 16:50: R. Strey (Cologne)

“Amphiphilic block copolymers as efficiency boosters for microemulsions’
16:50 ~ 17:30: M. Kozlov (Tel Aviv)

“Mechanical aspects of protein action in endocythosis: Dynamin as a pinchase machine’
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B “Soft Matter Physics (Fall 1999) » 00000

e Instructors:

— Lectures: S. Safran Tel: 3362, Perlman521

— Recitations: S. Komura Tel: 3363, Perlman 519
e Time and Location:

— Lectures: Wednesdays 13-15, Physics Building

— Recitations: to be determined - about every other week
e Textbook:

— S. A. Safran, “Statistical Thermodynamics of Surfaces, Interfaces and

Membranes”
— P. M. Chaikin and T. Lubensky, “Principles of Condensed Matter Physics”

— J. Israelachvili, “Intermolecular and Surface Forces”

e This course will focus on the statistical thermodynamics of soft matter systems including
interfaces, surfaces weakly ordered systems, colloids, and membranes. These systems show
novel physical properties, are of practical importance, and are model systems for biological
materials. The role of entropy and fluctuations and their effects on the structure and phase
behavior will be emphasized. The treatment will focus on the theoretical concepts but

with reference to experimental systems.

¢ Requirements: There will be 3 problems sets (due at the end of November, December,
and January, respectively). The format of the final exam: in class, take-home, report or

project will be decided later on.
e Tentative Schedule:
— Wed. Oct. 27: Lecture - Introduction to soft matter, relations to biological

materials, statistical thermodynamics: free energy, partition function, fluctuations

— Recitation: Statistical Mechanics of Gaussian Fluctuations: averages, correlation

fucntions, Fourier methods, functional derivatives

— Wed. Nov. 3: Lecture - Fluctuations and scattering from disordered, partially
ordered, and ordered systems: gases, liquids, fractals, polymers, solids, liquid crystals,

membranes

— Wed. Nov. 10: Lecture - Interaction free energy: virial expansion, variation ap-

proach, Ginzburg-Landau free energy (relation to microscopic models)
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Recitation: Phase Separation in mixtures; role and types of molecular interactions,

phase equilibria, spinodal decomposition

Wed. Nov. 17: Lecture - Interfacial tension: physical origin, lowering of tension by

surface active agents such as amphiphilic molecules

Wed. Nov. 24: Lecture - Fluctuations and capillary instabilities of interfaces: fluid
cylinders (Rayleigh), shape instabilities of cells adsorbed on surface; instabilities of

thin films
Recitation: Roughening transition of solid surfaces, capillary waves

Wed. Dec. 1: Lecture - Wetting of surfaces by thin films; contact angle, rough

surfaces

Wed. Dec. 8: Lecture - Wetting continued; surface interactions due to dispersion

forces (fluctuations of induced dipoles)
Recitation: Problem Set 1 Review

Wed. Dec. 15: Lecture - Electrostatic interactions of interfaces (Possion-Boltzmann

theory); DNA packaging in membranes for gene therapy

Wed. Dec. 22: Lecture - Fluctuation induced interactions: solutes (depletion

interactions), electrostatic fluctuations: theory, as origin of phase separation, relation

to DNA bundles
Wed. Dec. 29: Soft Matter Workshop at WIS including lecture of P. G. de Gennes
Recitation: Problem Set 2 Review

Wed. Jan. 5: Lecture - Macromolecules: random walk, flexibilty, size in solution,

interactions; relation to biological macromolecules
Recitation: Curvature of surfaces and interfaces
Wed. Jan. 12: Lecture - Curvature elasticity of embranes - physical origins

Wed. Jan. 19: Lecture - Fluctuations of Membranes; persistence length, fluctua-

tion induced interactions

Wed. Jan. 26: Lecture - Interactions in colloidal dispersions; colloid stabilization

via electrostatics and excluded volume of macromolecular coatings

Wed. Feb. 2: Lecture - Self Assembly of amphiphiles and lipids: micelles, vesicles,

microemulsions; relations to cell membranes

Recitation: Problem Set 3 review, Self Assembly - further topics
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