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Calibration of the Energy of an Hectron Linac
by Meaasuring the Narrow becim X-ray Half-value Layer

YAN Hui-yong, TAN G Chuan-xiang, L | Quan-feng, SHI Chengyu
( Department of Engineering Physics, Tsinghua University, Beijing 100084, China)

Abdtract : The half-value layer (HVL) of the broad-beam X-ray isoften used to calibrate the
energy of an electron linac, but in some cases the measurement of the broadbeam X-ray
HVL is not convenient. Therefore, the measurement of the narrow-beam X-ray HVL as a
method to calibrate the energy of an electron linacis discussed in the paper. The Monte-Carlo
code, MCNP4B is used to calculate and analyze the narrow-beam X-ray HVL , meanwhile
the narrow-beam X-ray HVLs are measured for the 2. 5,4 ,6 and 9 MeV dectron linacs.
There isa good agreement between the measured HVL sand the M CN P4B-calculated results.
Al , the length of a primary collimator , the width of a collimator dot , the thickness of a
target and such other factors influence on HVL is discussed, and ome ussful suggestions
are given to reduce the measuring errorsof the narrow-beam X-ray HVL used to calibrate the
energy of an electron linac.
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Table 1 Comparison between the measured 245 T TR
and MCNP4B calculated Xray HVL W/ mm
HVL/ mm HVL / 32r
- b
E/ MeV d/ mm HVL 31k
2.5 1.0 19.10 18.93 1.01 E 30f
4 2.5 21.86 21.27 1.03 E 29t
|
6 2.5  24.85 2525  0.98 28F
9 3.5 27.38  26.97 1.02 27 e
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Fig.3 HBfectsof the collimators gpening width W (a)
and the collimator length L (b) on the X-ray HVL
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Fig.4 Hfectsof target thickness
X on the X-ray HVL (a) and average energy (b)
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