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Samples

Full hydration is achieved from 
the vapor.  

More intensity and 
spatial information

Stacks of 800-2000  
Lipid Bilayers
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Multilamellar vesicles
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“powder” diffraction 
loses information

MLVs
“Old” method – BBA 2000



Experimental Geometry

Oriented sample prepared by 
ROCK and ROLL method

on a flat substrate which is rotated
during data collection

Water vapor
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Our Monte Carlo Mesoscale Simulation with bending 
and van der Waals and hydration Interactions

N
1

2

3

4

5

6

7

8

1  PBC

Fluctuations - Interbilayer
Cause of diffuse scattering– disorder of  second kind
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Flat stack position

Theory – Smectic Liquid Crystals
DeGennes

Caille worked out S(q) implications



From KC and B

qz!qr

Data Analysis in the New Method -

Fitting along qr determines KC, B and S(q) INTERACTIONS

Reminder: I(q) = S(q) |F(qz)|
2/qz " I(qr) = S(qr) const

constants give F(qz) STRUCTURE

|F(qz)|



I(qr) Fits

KC=8x10-13erg

B=1013erg

PhysRevE 2001



F(qz ) and fit to model



Strategy for Fluid Lα Phase: Bootstrap from Gel Phase Structure
First done by McIntosh & Simon for DLPE

Bootstrap

DC – (DHH – DHH)/2 

GF
AF =

V – VH_____________________
G G F





Disorder – First Kind (Guinier)
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DOPC 30 oC

Feller



Conclusions:
1. Have obtained improved fully hydrated

structure of DOPC and DMPC.  

2. Agreement with DOPC simulation performed at 
same area is outstanding.
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