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High energy scattering
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High energy X-ray scattering

Transmission geometry
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Detector Stag o *values @ 101 keV
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Grazing incidence total
scattering
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Grazing incidence scattering

Transmission
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Grazing incidence scattering

Ideal surface (flat):

Real surface (rough):
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Amorphous vs. single crystalline substrates

Fused silica (amorphous) Silicon (single crystalline)
 |sotropic « Low background signal
v/ Straightforward v In line with application
v/ Universal v/ High quality
® Large background ® Anisotropic (diffuse)
® Mostly not ) External background

representative of
application cases

does not reproduce
background signal

1

Random azimuthal
orientation

DESY.



Grazing incidence total
scattering In single-crystalline
substrates



Al-native oxide pdf from Al single crystalline background
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Measurement conditions

rett 2_15mdeg-00019

ZOJ

q, /A1

—-10 A

—-20 1

gyl A1

-
o
rS

‘un "gJe / Ajisuaju|

103

15 m°, zs up

\ \:

Can minimal sample

movement to probe bulk
substrate reproduce the
background scattering?

\



qy /At

Sample courtesy of Alexander Rettie

2D background subtraction
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A closer look to the subtraction problem
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A closer look to the subtraction problem

15 m®, zs up
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A closer look to the subtraction problem

Subtraction
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A closer look to the subtraction problem

Different mean origins give different
sample-to-detector distances

12.5 mm

A broad distribution of sample-to-
detector distances causes broad
scattering profiles, irreproducible in
grazing incidence

25 mm
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A closer look to the subtraction problem

Reducing the sample dimensions 25 mm
could minimize the sample-to-
detector differences?

5 mm
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Cut sample to 5 mm
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Cut sample to 5 mm

LiF3 AlGPGF B4 15 m°, zs up

5mm
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Cut sample to 5 mm
LiF> AlgPgF G4.g

Subtraction
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Sample courtesy of Jorden de Bolle

Is the problem really gone?
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TiISIO, 16.7 nm on Si

Thin film Substrate
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Background sample-to-detector distance correction

Parameters:

* 3 distances in meters: dist, ponil, poni2
* 3 rotations in radians; rot,, rot,, rot,
+ wavelength || energy

} PONIile

From the sample's point of view,
looking towards the detector :

2 rot.: moves detector — to the right
2 rot: moves detector | downwards

A rotg: moves detector ~ clockwise

C

Detector's origin: Oriéih.;.\ Incon..
looking from sample ‘){“?*?"\E

lower left,

the sample

Detector calibration parameters are
used standardly to reconstruct/integrate
detector images

The distance parameter can be
manipulated to account for the intrinsic
distance change when measuring the

background

Kieffer, J., Valls, V., Blanc, N., & Hennig, C. (2020). New tools for calibrating diffraction
pesy.  Setups. Synchrotron Radiation, 27(2), 558-566.



Background sample-to-detector distance correction

i = U Sample-to-detector
distance discrepancies can

SDDgcground = 300.82 mm SDDgckground = 301.82 mm _be accounted for in the 2D
images
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