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o !Ili Iti-spectr 11)1 ing non-overlapping asymmetric diffraction from a sing e KAP
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Sandia National Laboratori , Albuquerque, New Mexico, USA

Abstract: Acid phthalates crystals such as KAP crystals are the method of choice to record x-ray spectra in \

the soft x-ray regime (E-1keV) using the large (001) 2d=26.63Ak spacing. Burkhalter et al., J. Appl. Phys.,

1981, showed that (013) reflection is about or more reflective as the 2nd order reflection (002) and can even
overlap the main first order reflection when the crystal b-axis is contained in the dispersion plane, thus
contaminating the main (001) measurement. We present a new concept of a spectrograph utilizing
these asymmetric reflections in the non-typical case when the crystal b-axis is perpendicular to the
dispersion plane. In such case, asymmetric reflections do not overlap with the main (001) reflection and

each reflection can be used as an independent spectrograph. Here we demonstrate an achieved spectral
range of 0.8-13keV with a prototype setup. The detector measurements were accurately reproduced with
3D ray-tracing. 
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Pioneer work of multiple reflection studies with KAP by Burkhalter et al. , 1981 [1], see also, [2], [3].
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X-RAY LINES
RAP 0113)

_ 
N

PJ

N411o1147 ,'..%.101#11110111pr

LINES
4002' roo 

LINL 

l',

FEG 3_ Spectrogram of exploded-
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Half the film was covered with an at-
tenuator of 25.414 rnylar.

Prototype setup
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Comparison with ray-tracing prediction: Raytracing simulation provides absolute agreement with data
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• Spectral and spatial shapes

are well reproduced with a

3D ray-tracing model.

• A good absolute agreement is

obtained with asymmetric

angle factor of 5, i.e.

Rint(simu) = Rint(X0P)/ 5 [see

figure below]. XOP can not

take as input an asymmetry

angle that is outside the

dispersion plane (limited for

the application here).
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Calculation of asymmetry factors**
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Background subtraction with ray-tracing
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The 3D ray-trace is used to help create background mask
and therefore background subtraction.
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Perspectives:
Understand better asymmetric plane reflectivities
Calibrate with the old orientation in KAP
Calibrate RAP in equivalent setup
Field in an experiment with optimized detector geometry for a broad spectrum

References:

[1] P. Burkhalter, D. Brown and M. Gersten, Journal of Applied Physics 52, 4379 (1981).

[2] L. Birks, Review of Scientific Instruments 41, 1129 (1970).

[3] J. F. Seely, A. Henins, and U. Feldman, Review of Scientific Instruments 87, 053101 (2016).

\ [4] R. Caciuffo, C. Ferrero, O. Francescangeli, and S. Melone, Review of Scientific Instruments 61,

NI-.§7 (1990), code: XOP, M. Sánchez del Rio and R. Dejus, SPIE Proc. 8141, 814115 (2011) 

0
 U.S. DEPARTMENT OF

ENERGY
A LV
i A' ‘aftt°4
National Nuclear Security Administration

Sandia National Laboratories is a multimission laboratory managed and operated by National

Technology and Engineering Solutions of Sandia LLC, a wholly owned subsidiary of Honeywell

International Inc. for the U.S. Department of Energy's National Nuclear Security Administration

under contract DE-NA0003525.

SAND No.

2 2 n d Topical Conference on High Temperature Plasma Diagnostics, San Diego, CA, USA, April 16-19th, 2018
1 Sandia

National
Laboratories

SAND2018-3933C


