Depolarisation at X-ray diffraction
by non coplanar many beam excitation
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Polarised X-rays may be used as tools to investigate

specific, e.g. magnetic properties in solid state physics. The depolarisation of the diffracted beam can be
But in the usual case of diffraction no change of the described by two different assumptions, namely a
polarisation state Is expected. At excitation with an coherent multiple diffraction and anincoherent one.
unpolarised beam the diffracted beam is partly polarised

due to the different polarisation factors C for the p

(C=cos(2q.)) ands (C=1) components.
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On the one hand we showed
the possibility that the

Many beam excitation
Beside the expected diffraction

In our experiments we excite a two beam as well as many piane there isfare ofher it phenomenonis aresult ofthe
. o L . 'I"etp'a”e(s) 2 diffraction postion excitation of a many beam
beam diffraction inside a lithium fluoride crystal by n reciprocal space (an)other .
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synchrotron radiation with well defined polarisation the Ewald sphere . . .
. dynamical diffraction of a
properties. In the case of a non coplanar many beam Ewald sphere .
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state. The diffracted beam Is depolarised. There is no g\ .
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Polarisation state of synchrotron

radiation emitted by a bending magnet

Polarisation characteristic of the radiation
depends on the form of the orbit of the
electrons in the storage ring

At bending magnets this is a circular path
Polarisation state is coupled to the emission

angle y in relation to the orbit plane
Synchrotron radiation is linearly polarised in the
plane of the electron orbit
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To distinguish between the two cases we used additionally inserted lithium

uoride crystal working as phase shifters[4]. These phase shifters worked as

Iffracted beam or both atthe same time.

On the other hand the depolarisation may be
understood considering the geometrical
arrangement of the mosaic blocks inside the
lithium fluoride crystal.
In this case the diffracted beam of a certain
crystallite fulfils the Bragg condition In a
second one and is rediffracted in the direction
of the H beam. The primary beam radiates

onto the different
crystallites
fulfilling various
Bragg conditions.
Therefore the
depolarisation of
the diffraced
beam Is a result of
various non
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uarter wave plates and could be installed in the primary as well as in the P
beam cases
Inside the mosaic crystal.
polarisation state
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The experiments were carried out at
HASYLAB. For generation of circularly

polarised X-rays a crystal with a diffracting plane tilted by 45° against
the orbit plane was inserted in the monochromized linearly polarised

beam. For the experiments two deviation angles from g, were used.
In one of them the phase is not shifted (works only as absorber) and

In the other the phase Is shifted by p/2 (works as quarter wave plate). excited additionally). In the absorption mode the
Thus an excitation with linearly or circularly polarised primary beam polarisation state of the two beam case obeys the law of
was feasible. Malus (I~sin’a) {-s-}. The polarisation state becomes

The LIF sample crystal was brought in this beam under diffraction
conditions (Laue case) with the possibility to rotate the sample
around the normal of diffracting netplane. We used the (2 2 0)
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elliptical in the phase shifting mode according to the
polarisation factor of the diffraction at the sample { 4 }. In
the many beam geometry the polarisation states both in absorbtion {=-}

The right figure depicts the intensity in a. u. of i [DEEL,
the diffracted H beam -(2 2 0) reflection- in two and many

beam geometry in dependence on the rotation angle a of
the analyser arrangement. It compares the two beam case
with the many beam geometry ((2 0 O) and (O 2 0) are

many beam
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reflection. The determination of the polarisation of the diffracted or and in phase shifting mode {+} | With the presented experiments and considerations we have
through going beam is realised by a 90° surface reflection of silicon. are elliptical ones. Evidently the | shown that in case of excited many beam geometries the
This silicon crystal Is rotated together with the detector around the diffracted beam of an excited diffracted beam changes drastically its polarisation properties.
beam by which the polarisation state Is investigated. The angle a Is many beam geometry is In this instance the diffracted beam depolarises. For intensity
zero if the diffraction plane at the silicon analyzer crystal is parallel to depolarised. No particular | calculationthe polarisation factor is not applicable.
the diffraction plane at the LIF sample. direction of the polarisation Due to the experiments using additional phase shifters it has
The poster presents two of the possible arrangements of the phase vector is identifiable even if | been pointed outthatthere is no definite phase relation between
shifters. In the absorption mode both phase shifters are far away from additional quarter wave plates the s and p components. The description of the diffraction in the
the Bragg angle in absorption position and in the phase shifting mode are inserted. The experimental many beam geometry on the base of two beam diffraction
both crystals work as quarter wave plates. statement Is that there does not models in the crystallites is valid for the presented experiments.
remain any phase relation The phenomenon of depolarisation has to be explained by the
between the components. Incoherent diffraction of the radiation inside the mosaic crystal.
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