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PHOSFHOLIPID MODEL _ &
The Lamellar Liquid Crystalline Phase %
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| | LAYERED STRUCTURES I

in liquid crystals, polymers, clays etc.
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A. CLASSES OF POLYMORPHIC LIPID PHASES

Lamellar Hexagonal Cubic

3. SOME FORMS OF LOW-TEMPZRATURE LAMELLAR PHASES

Crystallire




MCG: fit the diffraction patterns of fully hydrated
liposomes in the full g-range
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Standard methods fit Bragg peaks only!
¥

* Fit the total scattered intensity -
in the full g-range
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G. Pabst, M. Rappolt, H. Amenitsch, and P. Laggner,
Phys. Rev. E, in press.

I{a. u)




T-Jump SWAX p-Jump SWAX

FAST TIME-RESOLMING 1-3 kbar/ms FAST TIME-RESOLVING

DETECTOR

IRLASER

1-2.4ms

MilliLecond

. Timq: Slicing

Synchrotron X-Ray Beam Synchrotron X-Ray Beam

Stopped-Flow SWAX

FAST TIME-RESOLVING
_DETECTOR

Synchrotron X-Ray Beam

other triggering techniques, e.g. mechanical, electrical, magnetic,

or photonic excitation, are possible
course 10
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AFFINE TRANSFORMATIONS :

conservation of order

| martensitic
"umklapp"” - transformations



| MARTENSITIC LATTICE TRANSFORMATION

- LbCAL :

LATTICE-EQUIVALENT
TRANSITION PLANE
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GLOBAL : lattice deformation to relieve sheaf stress

> maximal shear stress

SN _ o
slip dislocation
to reduce shear stress
_> internal twinning
to reduce shear stres







A. CLASSES OF POLYMORPHIC LIPID PHASES

Lamellar Hexagonal Cubic
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SAXS - APPLICATIONS

T-jump system |
EXAMPLE: T-jump on the pretransition of Lecithin. (a) Extract of

typical diffraction pattern and (b) time course of mean d-spacing.
G. Pabst, H. Amenitsch, S. Bernstorff,C. Krenn, M. Rappolt & P. Laggner
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Near equilibrium: Lg. = Pg. (rippled gel-phase)

Non-equilibrium: Ly = (Lp +Lge) = Py
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H. Amenitsch, S. BemstorfT, P. Dubcek,

3 AUSTRIAN SAXS - BEAMLINE AT ELETTRA
R. Menk, G. Pabst, M. Rappolt & P. Laggner




e i THE PRETRANSITION OF
{85* DPPC DURING A T-JUMP
~ The formation of an intermediate

Jump-Relaxation
heat rate > 5 °C/ms

Ly + L,

step I: step I
01-15s 1.5-3.1s8

Ly —m———> Pg

Near-Equilibrium
heat rate < 0.1 °C/min




NONAFFINE TRANSFORMATIONS

ordered intermediate stétes form

topological links

. (if the system is pushed far away from equilibrium)







