52455 110 U7 | S S AN Vol. 52,No. 1
20184F1H Atomic Energy Science and Technology Jan. 2018

PR EFRAEE BPM %t RMK &R

r1,2,3,4 Y 52,3, % Mo AT1,2, »2 W, 21,2, - A1.2, >
TE MRS R BANSY R IR E XA TR R
(1. HRRE NFHEARSEMSRGBEFRE AL Jbat 100084;
2. iR e TR B P SCIe % L b T 10008453, WK TREYM A L 100084;
4 VG ACAZ BRI G 5 Ik b 4 G R B AL 5 5 [ R T S S w L BRTE PE S 710024)

FEE VG % 5 A 2 E (XIPAF) tP RB B i Bl A 6 A A0 A B 4R 00 &5 (BPVD F 0 2 o 378 437 B 2 AH
7 B2 3R AL B RIAR 7 0 4 43 BE 4 T T 0. 1 mm A 1°, 446 X6 457 B 0 o ofE A B 47 T £0. 5 mm., AR SCMHE
W AT T AR BPM A & 3 45 B3 5 AR K R M AR IR A B G R LIRS S CST BIUS Bl {8
Wit sr PERIA 24,5 pm, BRI EE R 2 U] BPM FEHL I i AR i 25 L 7 B0 K i AR AT G B 1 5 30 HE
AHAF . I E e 2 T 1 45 3] BPM AF #L7K - F1% BL 7 1) L Hs 5 AL AR 0 19 D 22 43 5 R (0. 04 £
0.05) mmAI(—1.5340.05) mm, A% % 7ETH A K 2% T Ik o5 7 98 (CCPHS) = e 1% i B 47
B ML E5 R R W] XIPAF BPM {3 8 ) & 43 BF A7 F 60 po, A LI & 53 BERRAF T 0. 74°, 46 %5 o7 B ) 4t
L B O 0. 35 mm, IRV T RV % N TR E R ER
KIS s R ARG R

hE 4 2EE.TL506 kAR ERD A XEHS:1000-6931(2018)01-0161-07

doi:10. 7538/yzk. 2017. youxian, 0179

BPM Design and Test Result of Xi’an Proton Application Facility

WANG Minwen'?*?**, ZHENG Shuxin"*?*, GUAN Xialing"**, ZHANG Huayi''*?’,
WANG Xuewu'**, HUANG Wenhui'**, WANG Zhongming', QIU Mengtong"
(1. Key Laboratory of Particle & Radiation Imaging of Minisiry of Education ,

Tsinghua University . Beijing 100084, China; 2. Laboratory for Advanced
Radiation Sources and Application, Tsinghua University, Beijing 100084, China;

3. Department o f Engineering Physics, Tsinghua University, Beijing 100084, China;

4. State Key Laboratory of Intense Pulsed Radiation Simulation and Ef fect ,

Northwest Institute of Nuclear Technology . Xi’an 710024, China)

Abstract: In the design of Xi’an Proton Application Facility (XiPAF), there are 6 beam
position monitors (BPMs) installed in medium energy beam transport line to measure
beam position and phase. Resolutions of position and phase measurement should be bet-
ter than 0. 1 mm and 1°, respectively, and accuracy of absolute position measurement
should be better than #=0. 5 mm. The effects of electrode length and opening angle on

BPM resolution were analyzed theoretically. CST simulation was then performed to
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obtain the optimum parameters. The design resolution reaches 24. 5 pm after optimiza-

tion. The measured electrode capacitance, inter-electrode coupling and sensitivity of the

BPM prototype agree with the designed value. Horizontal and vertical offsets between
BPM mechanical center and electric center are (0.04 + 0.05) mm and (— 1.53 £

0.05) mm, respectively, measured by a rotation method. The prototype was installed in

the high energy beam transport line of Tsinghua University Compact Pulsed Hadron

Source (CPHS) to test its performance. The test results show that resolutions of posi-

tion and phase measured by XiPAF BPM are better than 60 pm and 0. 74°, respectively,

and accuracy of absolute position measurement is = 0. 35 mm. The prototype satisfies

the requirements of XiPAF.

Key words: beam position monitor; sensitivity; capacity coupling; resolution
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Table 1 Effect of separating ring and opening angle on BPM resolution
R TR A/ () P FR/ () M & A/ pF X s PR %5/ pF RAGE /mm fES MR/ mV BB HFE/ pm
70 10 0.102 11. 26 0.049 5 41.7 27. 4
70 0. 194 10. 58 0.047 7 45.9 25.8
80 0. 396 11.33 0.046 9 49. 3 24.5
84 0.642 11.58 0. 044 6 49.7 25.5
88 1. 468 11.63 0.039 7 49.9 28.6
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