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Introduction

• Langmuir monolayers of lipids are 
important for modeling cell membranes

• DPPC: Dipalmitoylphosphatidylcholine, 
a phospholipid

• X-Ray Reflectivity (XRR) studies will 
determine monolayer structure at 
interface

http://www2.chemie.uni-erlangen.de/disscgi/structview.tcl?refmol=../data/tab1f.cbin


Experimental Setup
• Langmuir trough

– Pure water subphase
– DPPC monolayer

Monolayer
Barrier

Subphase Langmuir trough

Pressure sensor

Syringe for peptide 
insertion

Wilhelmy plate



Experiment

• Deposited 170 μL of DPPC solution in 
chloroform in Langmuir trough
– Initial surface pressure ~5.5 mN/m

• Allowed chloroform to evaporate
• Measured surface pressure as a function of 

area per molecule
– Compressed sample up to ~21 mN/m at ~55 

Å2/molecule
• Performed XRR experiment



Results
• DPPC Π-A Isotherm



Reflectivity
• Key equations:
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Results
Model Independent Parameters
Surface density: 1.09
Surface layer height: 25
Surface layer MW: 734
Surface layer electron count: 403
The surface layer was treated as 
transparent
Subphase density: 0.996
Subphase layer MW: 18
Subphase layer MW: 10
The subphase layer was treated as 
transparent
Number of layers in the reflectivity: 40
Iterations completed: 2793040
Critical edge offset: 0
High Q offset: 0
Roughness Search Percentage: 20 %
X-ray wavelength: 0.92
Fit Score for the reflectivity: 2.9348 
E000



Results
• Density profile with 2-box model

The electron density profile was 
fit with a single roughness 
parameter
Chi Square for reflectivity fit: 
21.492 E-5
Subphase roughness: 2.519 E0 
± 2.904 E-2tail

head

water
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The End



Reflectivity
• Reflectivity from non-ideal surfaces
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