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Abstract — Information about the polarization of x-ray and fluorescence x-rays, and, as described abdwee, t
photons can be determined by probing the directionof calculations follow the slow-down process of a#tatons

emission of photoelectrons and the profile of thelectron in the gas.
cloud produced in the detecting medium. In this wok we Starting from these detailed Monte Carlo codesnow
present Monte Carlo results for the electron cloudgroduced include the absorption of polarized x-rays. In tiresent
in xenon by the absorption of x-rays, considering simple work, the simulation will register the growth andftdof
non-relativistic dipole approach to the angular diferential the electron cloud produced in Xe by the absorptibn
photoionization cross-sections. polarized and unpolarized x-ray photons.

|. INTRODUCTION Il. RESULTS
The development of polarization sensitive x-rayedtrs Photoelectrons resulting from the interaction withay

has been a subject of growing interest due to theirphotons are preferentially emitted at 90 degreethdox-
importance in research fields such as x-ray astnynand ray propagation direction. In addition, photoelecéffect
astrophysics [1], [2]. is very sensitive to polarization: when x-rays hnearly
A possibility of measuring the x-ray photon polatinn polarized, the angular distribution becomes prefiatly
arises from the fact that the photoelectrons arétean  aligned with the polarization vector, so that datec of
with anisotropic angular distributions which, indéttbn to the photoelectrons and profile characteristics bé t
a dependence on photon energy and photoionizediatom secondary electron cloud produced in the mediumbean
shell, will have a memory of the polarization difen [3], used to probe the polarization of the absorbedyz:-rm a
[4]. The profile of the electron cloud produced the simple non-relativistic  dipole approximation, the
photoionization events can be traced with pixetlat@s photoelectron emission follows the angular diffeian
detectors for x-rays [5]-[7]. photoionization cross-sections described in eqdLex. 2
For the absorption of electron beams, we havel3],[4] for un-polarized and linearly polarized pbas
investigated earlier the profile of the electroroud respectively,

produced in Xe gas, using a detailed Monte Carlo

simulation which follows the electrons individuakyong do - 1_113 P (COSH) 1)
their successive free paths and elastic and inelast dQ 4 2 2 -

collisions with the gas atoms until all electroaach down

to sub-ionization energies [8], [9], taking intocaant the do o

variation of electron energy along the free pathd the d_Q _ZT[:H'B P (COSH)] @

anisotropy of the scattering.

For the absorption of unpolarized x-rays, we hasedu where@ and@ are the polar angles relative to the x-ray
Monte Carlo simulation to investigate a varietytopics propagation and polarization directiort, is the second
relevant for noble gas x-ray detectors [10]-[12]neT  order Legendre polynomial agds the dipole parameter.
calculations reproduce in detail the x-ray phot@ation In Fig. 1 we show the electron cloud produced inaxe
events and the cascade decay of the residual atonsc  at 10 atmospheres by a beam of 50 keV electrops [8
involving the emission of photoelectrons, Augerceiens
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obtained with a previous Monte Carlo code prepdoed
the direct absorbtion of high energy electronsindas. XY plane, 25 keV. Pol. X—rays =1
The present code is prepared to deal with the pbisar £ ‘ ‘ ‘ ‘ ‘
of un-polarized and linearly polarized x-rays, witlihe
simplified approximations represented by eq. 1 emnd?.
In Fig. 2 and Fig. 3 we show some representatisali®
describing the clouds obtained when linearly pakti
25 keV and 50 keV photons are absorbed in xenoh at i
atmosphere. The alignment of the clouds profilah wie
polarization direction is clear in both cases. Wsearve G 5
that the cloud is larger for 25 keV than it is %0 keV I . e
photons, because for 25 keV most photoelectrons are :
emitted from the L-shell (binding enerdy;=5.4 keV,
~21 keV photoelectrons), while in the case of 50 ke
photons the K-shell becomes accessible to photzatinh
and most photoelectrons are then ejected from tkbefl s
(Ex=34.6 keV, ~15 keV photoelectrons).

In the near future, the Monte Carlo code for the

absorption of polarized x-rays will model relattigs s & e ° o5 i o
effects and include first-order non-dipole correet to ‘ ‘ ‘ ‘ ‘ ‘ ’
the electric-dipole approximation, whose importaresn o er ez e ee es ee o7 es s oo
in the soft x-ray range, has been well establidghetecent
theoretical and experimental studies [13], [14]. Fig. 2 - Electron cloud produced in xenon at 1asphere by the
absorption of 25 keV linearly polarized x-ray phwto
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Fig. 1 - Electron cloud produced in xenon at Ifiaephertes by a beam
of 50 keV electrons. Fig. 3 - Electron cloud produced in xenon at 1asphere by the

absorption of 50 keV linearly polarized x-ray phuo
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