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GEANT4 simulation
latest version 4.8.2

® Low Energy package

Deal with ~100 eV threshold for EM interactions
Include atomic states, Auger process, X-ray fluorescence
Consider Rayleigh scattering process

® | ow Energy Compton Scattering (LECS) package

Include Doppler broadening of a Compton scattered photon

Improvement Rayleigh scattering



In-coherent cross section

[barn/Atom]

In-coherent cross section of helium-4 atom

1.2

0.8

0.6

0.4

0.2

about | barn —p

KHeX energy
region

Journal of Physical and
Chemical Reference Data

10? 10° 10*

photon energy [eV]




E570 setup
realistic Kstop distribution
Monte Carlo truth (6400 eV photon)
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close-up

10 - -
- normal ~68 %

10°
= scattered ~32 %

@  (with Rayleigh )

10 -

bl

6000 6100 6200 6300 6400 6500

Energy [eV]



scattered ~32 %
(with Rayleigh )
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close-up linear scale
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Scattering of X-ray emission lines by a helium atom
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Compton scattering angle is defined as
the angle between a generated photon momentum
and the detected photon momentum.

Double Compton
scattering is not
considered in the angle.

K beam




angle [degree]

For scattered photons (at least once)
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angle [degree]

For not scattered photons
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