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Fig.1 Scheme of experimental setup for measuring the output
focal distance
1. Source, 2. X-ray lens, 3. Detector, 4. Knife-edge made of

polymethyl methacrylate
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Fig.2 X-ray beam focused by X-ray lens
1. Knife-edge, 2. Axis of the beam
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Fig.3 Counts of detector vs. distance between the exit of
lens and the knife-edge
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Fig.4 Sketch for measuring the divergence of X-ray lens
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Fig.5 Counts of detector vs distance between exit
and knife-edge for lens 1
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exit and knife-edge for lens 2

7E 8.0 keV F1 15.0 keV I RER S, BB 111
WA 62.2 mm F162.8 mm. 7E 7.0 keV
F116.0 keV PIANBES s, 1BBL 2 B AR 25504
12.1 mm 1 12.3 mmo.

X GG AR R ST R g o, X R
HAE AR AT, X BT R A A I I S
AN,

22 EMWER

B 2 FLEED 1 ANE S BT /N S RE B9
A m LK 7 FE 8.

60 -

W W
& < w
T T

Focal spot size / pm
[FEN
& 3

w
(=3
T

\.\//
1.0 1‘2 1.4 1I6 1'3 2IO 2IZ
E/keV
7 EHL2 MAERERMIRER KRR
Fig.7 Focal spot size as a fuction of energy for lens 2
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Fig.8 Focal spot size as a function of energy for lens 1
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Fig.9 Spectra vs knife-edge position in the beam for lens 2
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Fig.10 Spectra vs knife-edge position in the beam for lens 1
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Fig.11 Divergence of lens as a function of energy
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Fig.12 Comparison of the backscattered spectrum and pri-
mary spectrum at the exit of X-ray lens
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Measurements of polycapillary X-ray optics using the knife-edge

made of polymethyl methacrylate as a scatterer

SUN Tianxi

LIU Zhiguo WANG Yan DING Xunliang

(The Key Laboratory of Beam Technology and Materials Modification of Ministry of Education; Institute of Low Energy Nuclear Physics,

Beijing Normal University; Beijing Radiation Center, Beijing 100875)

Abstract

In order to avoid dead time problems in the detector system, the knife-edge made of polymethyl

methacrylate is used as a scatterer. By using the backscattered spectrum from the knife-edge, the space distribution of

the X-rays with different energies in the beam focused by the polycapillary X-ray lens, and the energy dependence of

the focal spot size, divergence and output focal distance of the lens are measured over a broad energy range at the

same time. The halo effect is analyzed in detail. Compared with the results from the existing method, the relative er-

rors of the results for the focal spot size obtained by using the backscatter method are within 3%. Absolute errors of

the measured output focal distance range from —120 to 120pm.
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