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X-ray standing wave

> X rays (monochromatic, collimated)

> Periodic structure

> Bragg reflection
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X-ray standing wave fluorescence

θ1 θ2

> Incident wave excites 
fluorescence

>Different peaks in 
fluorescence spectrum → 
chemical selectivity

Bragg peak

Fluorescence yield



Egor Marin  |  X-ray Standing Wave Investigation of Lipid Layers  |  08.09.2016 |    5

We do know the standing wave!

>Reflectivity measurements → ML characteristics

>ML characteristics → standing wave 

> 2D-landscape: angle + coordinate
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Sample: lipid bilayers

>Chemistry: H, C, N, O, P, S

>Mono- or bilayer → gaussian model

z
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Model fluorescence yield curve

> Known standing wave + model 
distribution = model curve

>Complex model → non-linear 
least-squares fitting
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Software: Python 2, 3 + least-squares fitting

> Levenberg-Marquardt algorithm

> Python: lmfit, scipy.optimize

>Chi-square target function
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Model fluorescence yield curve: bimodal distribution

> Lipid bilayers → bimodal 
distribution

> Fitting algorithm reliably 
detects bimodal case
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Real experimental data (ESRF ID10)
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YES, IT WORKS!

Real experimental data (ESRF ID10)
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Results used in paper,
submitted  this week.

Real experimental data (ESRF ID10)
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