FE: FERFER
Eh: FERFREELFRHEINSHERRM

FE R LRSS
FiE: HEHK

BTPRTE | BEREAT | English

SR % TR 2012, 20(12) 2613-2618 1SSN: 1004-924X CN: 22-1198/TH

AWEHZ | FHEZ | dPB0%N | mgaaRr TENAT] K]

LA ok 2%

XU 2% B (0 R 15 FH 328 S 50 B000R 2 o 44 3 BT 3%

BRI G mt mdt smaamt mpE2) e w2

1. WRCRY: SR M RGHE WE A3 =, 1 )K400030;

2. B E TR ARG, D)1 4RBH 621900

WE . R BB S AR R ] A (R AR AR BTF 20 T ol 55 5 T (AT e B (0 S 1) 3B G O BB A T 2 45 R s i
PRI LG, % 50T 2 AT B B8 IS %) 5 K, S IIUAH [RD SR A BT () 245 ) A 17 B SO0 e MR o AT S 0 0 DT B ot MR £k 5 A 1y 2 1 5 7

SIHT T 35 5 TG B 2 A 20T 2 0 15 i B D B AR R A A IR TBOR A B DA B A KN o XSS 2 5 0 5 DYl PR 0
AT SR BIR LR 53 BT B30T I 22 EL 4229 100 um il 43 a8 AR UEAT T ST G UG S0 . S0 45 R W AR O 28 10 28 1] 23 0 40 930 pm, 171

FURR T AL 53135 %115.938 7 mmA15.900 6 mm.

REE . HETHXEYE BRI HRURE RE R

Transmission type logarithmic spiral crystal analyzer for monochromatic X-ray imaging
WU Yu-fenl, XIAO Sha-lil, LU Jian?, QIAN Jia-yul, YANG Qing-guo?, HUANG Xian-bin2

1. Key Laboratory of Optoelectronic Technology and System of the Ministry of Education, Chongqging University,
Chongqing 400030, China;
2. Institute of Fluid Physics, China Academy of Engineering Physics, Mianyang 621900, China

Abstract: On the basis of the conformal characteristics of a logarithmic spiral crystal in a large field of view (FOV), a
new type of transmission crystal analyzer used for X-ray monochromatic imaging was investigated. Compared with a
reflection type of crystal analyzer, the logarithmic spiral crystal analyzer has a wider FOV for catching the
monochromatic X-ray image and a simple space arrangement for achieving the same magnification. According to the
diffraction theory of the crystal and the surface equation of log spiral, the imaging principles and characteristics of the
transmission type logarithmic spiral crystal analyzer were researched, including the magnifications in horizontal and
vertical directions as well as the FOV sizes. A logarithmic spiral analyzer with a quartz crystal was developed. Then
with the proposed analyzer, the monochromatic backlighting experiment for the mesh grid with a diameter of 100 pm
was carried out by taking an X-ray source of Cu target as the backlighter. The experimental results show that the
FOVs of the transmission type logarithmic spiral crystal analyzer are 15.938 7 mm and 5.900 6 mm in horizontal and
vertical directions, respectively. Furthermore, the spatial resolution of the analyzer is at least 30 pm under a source
diameter of 110 pm.
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