40 4 Vol. 40, No. 4
2006 7 Atomic Energy Science and Technology July 2006

X 2 MeV

( s 100084)

: LINE-ACC/PC . ,
X 2 MeV

3 H H

: TL53; TL501. 5;0224 :A :1000-6931(2006)04-0470-05

Physical Design of X-Band 2 MeV Traveling Wave
Electron Linac Accelerator Tube

LI Guo-hua, CHEN Huai-bi, ZHENG Shu-xin, HUANG Wen-hui
(Department o f Engineering Physics, Tsinghua University, Beijing 100084, China)

Abstract; A computer program is rewritten based on LINE-ACC/PC and combined sim-
plex searching method and nonlinear least-squares algorithms in order to accomplish
physical design of an X-band 2 MeV traveling wave (TW) electron linac accelerator
tube. The time of designing accelerator tube can effectively be shortened. The optimiza-
tion displayed in the paper can be applied to design of accelerator tubes with constant-
phase velocity period structure. Calculations of longitudinal particle dynamics, structure
parameters and working character also are carried out and demonstrated.
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Fig. 4 Electron energy spectrum
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Table 1 Dimension of cavities calculated by Superfish™’
you X 2 MeV
a/cm b/cm d/cm t/cm 2
1 0.3858 1.2791 0.4718 0.15 7
2 0.3761 1.2262 0.7874 0.15 10 2.16 MeV, 70 mA,
3 0.3455 1.2057 0.9816 0.15 10 7 60% . [10] ,
4 0.340 7 1.202 2 1.0425 0.15 29

2.16MeV
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2 X 2 MeV 0.56 ¢cGy * min ' ¢« pA ',
Table 2 Critical parameters 1/1 000
of X-band 2 MeV TW accelerator , 70 " A, , 1m
39.14 ¢Gy * min ',
(cm) 51.2
4
2n/3
&V 40 ’ ’
56 ' X
5.6.7,
(MHz) 9 300
(MeV) 2.16
(mA) 70 5
(MW) 0. 25
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Fig. 5 Energy(a) and energy spectrum width(b) of outlet vs. frequency
Py=0.25 MW,I=70 mA
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Fig. 6 Energy(a) and capture efficiency(b) vs. input RF power
fo= 9300 MHz,I=70 mA
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Fig. 7 Curve of beam loading
Py =0.25 MW, f,=9 300 MHz
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