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Absolute measurement of photon flux for
synchrotron radiation hard X-rays

LI Hua-peng'** , ZHENG Wei-ning”, ZHAO Yi-dong', WANG Pei-wei’, LI Fan'

(1. Institute of High Energy Physics, Chinese Academy of Sciences, Beijing 100049, China;
2. Beijing Beiyijichuang Company, Beijing 101300, China;
3. National Institute of Metrology, Beijing 100029, China;
4. University of Chinese Academy of Sciences, Beijing 100049, China)
% Corresponding author, E-mail:hplee@ihep. ac. cn

Abstract: The photon flux of the synchrotron radiation hard X-rays was measured in Beijing
Synchrotron Radiation Facility (BSRF) using a free-air ionization chamber. Absolute air-kerma can be
obtained with the free-air ionization chamber. The photon flux was calculated based on the relation
between air-kerma and flux in the fundamental quantities and units for ionizing radiation. Because the
photon flux changes over time during the measurement, an online monitoring system was applied, and
the uncertainty of which is 0. 03%. The air attenuation correction factor and ion recombination
correction factor were measured at 15 keV synchrotron radiation X-rays. The measurement results

show that the absolute air-kerma rate at 15 keV synchrotron radiation X-rays is 0. 239 Gy/s,
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accordingly, the photon flux of the source is 5. 28 X 10" photons/s, the relative uncertainty is 0. 68 %.

Key words: synchrotron radiation hard X-rays; absolute measurement; free air ion chamber; air-

kerma; photon flux
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Fig. 1  (a) X-ray intensity spot of source after mono-

chromatization; (b) X-ray intensity spot in a
¢5 mm diaphragm; (¢) X-ray intensity distribu-

tion in horizontal
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Fig. 2 Sketch map of free-air ionization chamber
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