H19% 5 M e K TR Vol.19 No.5
2011 4F 5 H Optics and Precision Engineering May 2011

XEHS 1004-924X(2011)05-0977-06
FAREZEMHFITEATENECFRERTE

PAELTE &Y, Bz, x| B,
E £%‘]£Eﬂil, g’J\ \}/J)i]ai%f H%Ll?% %“{Ej}%ﬁél
(L.FERFR LN A WER R, L 2018005 2. #EA ¥R #F % £ k.4 x 10049)

WE: N T 2B IEA R, A3 2 AT MR8 AR AT OG0 B 09+ E ARG T 1 A e , IF AR R 2 A
GG I T A XOGRER AR k. MBS Bk, 66 FlZAR 8 Oy vk A M B R B o 17 O T R B AR e R B T
KE 1 eV, fE LWEGIR 14B AT GG AR LR X 0 bR @ 5 04T T LI EHIE . 76 10 keV 40 M SIAQTD N EM G UET
180°@ H A7 I 335 , % vy A9 AT 5 48 R AT T AR AR AL, IF AR 35 48 AR Ak 19 25 R B B AR E BB B 10. 06 keV, X IIER S5 R
eSS ALY IO E T 7E A R T RS B R SO0 R O 8 e b T R T AT SR B DL T RE AR A .

x # W5 EMARYTRSATFREIRE;OEMITHS

hE S ES:0436.1;072 XEkFRIZAD : A doi: 10. 3788/OPE. 20111905. 0977

Calibration of synchrotron radiation photon
energy using crystal multiple diffraction

TAO Shi-xing"**, NIU Jing', CHEN Ming-zhi', LIU Ke', WANG Yu',
WANG Qi-sheng', SUN Bo', HUANG Sheng', TANG Lin', HE Jian-hua'

(1. Shanghai Institute of Applied Physics, Chinese Academy of Sciences, Shanghai 201800, China;
2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

% Curresponding auther, E-mail ; taoshixing@ sinap. ac. cn

Abstract: This paper describes the basic principle of multiple diffraction, including diffraction indexing
and its intensity calculation, as well as the direction determination of the incident X-ray that meets the
Bragg condition for two specific crystal planes. It proposes a X-ray energy calibration method based on
the crystal multiple diffraction. In theory, this calibration method can reach a very high precision of 1
eV when the scanning step is 1”. To verify the feasibility of this method, a test is performed on the
14B diffraction beam line of Shanghai source,and the 180° @ scanning diffraction pattern for the silicon
(111) is collected at 10 keV. All the possible diffraction planes are set up and the glitch is indexed ac-
cording to the angle difference of them. After indexing of the glitch, the calibrated energy of 10. 06
keV is obtained. The experimental results are consistent with the theoretical results well, which
proves that the calibration method can achieve a high precise calibration for photon energies when the

angle scanning accuracy meets the needs of experiments.
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Fig. 1 Schematic diagram of multiple diffraction
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Fig. 3 Schematic program of multiple diffraction re-

flection circle
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Fig. 4 180°® scanning spectrum of Si(111)
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Fig. 5 Multiple diffraction glitch
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