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Fig. 1  Simulation of beam density on r plane Fig.2  Simulation of injection angles of beamlets
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Fig.4 Injection angles of beamlets
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Table 1 Results of different numbers of beamlets
numbers of beamlets focus length/cm X-ray spot size/mm
60 21.89 0.95
60 21.89 0.96
60 21.89 0.96
100 21.89 1.03
100 21.89 1.05
100 21.89 1.03
150 21.97 1.08
150 21.97 1.05
150 21.97 1.07
200 21.97 0.99
200 21.97 1.00
200 21.89 0.99
300 21.89 1.05
300 21.89 1.04
300 21.89 1.05
400 21.89 1.02
500 21.89 1.04
600 21.89 1.02
700 21.89 1.03
800 21.89 1.02
4
4566" 2.5 kA 19.07 MeV +1% FWHM
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Fig.5 Calculation of X-ray spot size
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maximum field/T FWHM/cm focus length/cm X-ray spot size/mm
25.58 1.07
25.85 0.96
0.95 11.6 25.90 0.94
25.98 1.00
26.78 1.32
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Calculation of X-ray spot size in linear induction accelerator

XIE Yu-tong  ZHANG Lin-wen  ZHU Jun
Institute of Fluid Physics CAEP P. O. Box 919-106 Mianyang 621900 China

Abstract  In this article a non-laminar and non-collision numerical simulation model based on a third order trajectory equation is
presented. In this model the injection angles of beamlets are assumed as a random distribution. Simulation result shows
that X - ray spot size is almost certainly convergent when the number of beamlets increases gradually —and the convergent size is
about 1.03 mm. The calculated uncertainty is in range of +0.05 mm with different numbers of beamlets. In the experiment X-ray spot
size being 1.3 mm and focusing length 23.2 mm are obtained which indicates that the maximum absolute error of the X-ray spot size is 0.
4 mm and that of focusing length is 3.5 c¢m.

Key words  Non-laminar and non-collision numerical simulation model =~ X-ray spot size =~ Beam quality factor ~ Trajectory e-

quation



