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Traditional Fitting
CSimuIate Reflectometry Curve from a “layer model” SLD profile (e.g. with BornAgain)
gChange the SLD profile, informed by the mismatch between experiment and data 5

Simulate a new Reflectometry Curve from the modified SLD profile
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Batch Fitting - Prototype Idea of
Overall Workflow - “One Click Fitting”

Load reflectometry file(s)
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sigma q_z
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Show reflectometry
profile together with a
first guess fit

Improve the fit either by
hand or by traditional

predicted sld
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Output file

e
minimizers
fit sid
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- Signal from experiment sid
Signal from fit

Number of layers: 13

Layer1:
SLD: 28
Thickness: 20
Roughness: 1
Layer2:
SLD: 32
Thickness: 20
Roughness: 2

O

Layer13:
SLD: 28
Thickness: 10
Roughness: 3

overall fit error: [Chi~r2, RQ™4, ...

?]




The phase problem
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Phase problem Workaround: Take a branch

"Square root analogy"




Artificial Neural Network Batch Fitting

\ () Al-predicted sld profiles:
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ANN fitting - First implemented prototype

1 Reflectometry Data Viewer - X
+ | New Dataset 1 5
(x,y) = (1.8e+02, -37)
Loaded Reflectivity curves: _waves.sum_eflectvty_6.xt
10° T
10-1 —+— reflectivity_6.txt
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Loaded Files: C:/Users/juanm/D Develop/rer 2/square_waves_sum_1/reflectivity_6.txt
C:/Users/juanm/Documents/Develop/renenet2/square_waves_sum_1/reflectivity_9.txt @ Losd Data Q R dR dQ o
C:/Users/juanm/Documents/Develop/renenet2/square_waves_sum_1/reflectivity_8.txt %5 o T Tl s e
C:/Users/juanm/Documents/Develop/renenet2/square_waves_sum_1/reflectivity_7.txt Log / Linear 1 : : 2 o
C:/Users/juanm/Documents/Develop/renenet2/square_waves_sum_1/reflectivity_6.txt 2 0001953125 0... 1o 0.0007277515877676285
C:/Users/juanm/Documents/Develop/renenet2/square_waves_sum_1/reflectivity_5.txt Save png or pdf
C:/Users/juanm/Documents/Develop/renenet2/square_waves_sum_1/reflectivity 4.txt 3 0.00390625 0.... -1.8273091151...  0.009714755877037145
C:/Users/juanm/Documents/Develop/renenet2/square_waves_sum_1/reflectivity_3.txt Save asdi 0,005859375 o 1.0405701208, 0.00408614043816333
C:/Users/juanm/Documents/Develop/renenet2/square_waves_sum_1/reflectivity_2.txt . 4 : o e 1




p[10-6A-2]

p[10-8A-2]

p[1064-2]

Real time analyses possible

One click preliminary results

Provide a probable first guess, even if wrong
Fast batch analyses

Pros / promises:
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Caveats and limitations: °
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SLD family needed in advance

Can return an sld that matches the reflectivity
curve but that is nevertheless wrong

User intervention to properly define the
locations of the interfaces between layers
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More info on the arXiv:

Physics > Computational Physics

[Submitted on 15 Oct 2020]

Towards Reflectivity profile inversion
through Artificial Neural Networks

Juan Manuel Carmona-Loaiza

Link: https://arxiv.org/abs/2010.07634
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