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Table 1 Main physics parameters for bunch current monitor system

RF frequency/ harmonic minimum bunch injection total beam measurement
parameter
MHz number space/ns rate/ Hz current/mA range/(mA ¢+ bunch™')
colliding mode 499. 8 396 2 50 910 10
synchrotron
499. 8 402 2 12.5 250 20

radiation mode

* WFEHAHEI:2013-10-22; &iT H#8:2014-01-08
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Fig. 2 Structural diagram of data acquisition system
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Fig.5 Single bunch calibration for BCM
P05 A AL 0t R A B
3.2 aKHREKH
BCM RS2 MW R RS, REREERIEFEEN, MRRFESITARE W) 18 B0 13
AR AT K S BOE A B AR B, R GRS E P R R AR B SR R KRR
PR R E I ik e B B ) SO M SRR A Mk & B A 22 ] ) A A8 e A P R R TR S0 5
AR LA R DUFP e T RE R WIARTRE MR L SR T REE AR REZ T (DI RFE MW HE
VRIS 5 OR 28 S5 A VR A 55 il SO0 /NPT T IR 00 28 44 5 (2) 3 G2 11 ik & 15 e R0 R A0 B 4 14 81 30 22 Rz /s
Fr— AR TR 5 (3) 0 1k B A 2 % T ik & IsF 4 R SR R N b, B b B Ml A R R e B A R A I A A 5 (4)
FPGA BFBITTITA R G0, BB R il & J5 B R G0, i Bk i 2 5 BB R G e .

4 #F it

ARLRGEHAH T BCM R G M TG 808 0 RGEbR € 45 R EAT T 20 b . MR S2 90 45 21 . BCM
RGTH YA RG] 10 p A [R5 T RIUIRR R P 7 10 ) 75 5K X R 8 1 I 18 A7 A Pk 4T R S 1Y
Wroe . Zad— Bet A R Gia Ay o AR — S8 AN A R 8 [ AR BRORH 5C A4 Ble 4 i 42 e T R G M) AR AR E M L (8
BEAS SR L 5ok S P o) R 8 T AR IE W 00 TAE . AT RSB T AR AR E 1817 A St il 17 A iy
P S oA VR RN B AR T AT EE A SR AT R SR A R

S 23k

(1] BRBE i, £, XA 45, /N 0 07 78 & NE DGR 22 o I 1 R 58 rb g of LT 1. 58 06 5B F 3, 2012, 24(5):1155-1159. (Chen
Yuanbo, Wang Junhua, Liu Zuping, et al. Application of wavelet analysis in Hefei Light Source bunch-by-bunch system. High Power Laser
and Particle Beams, 2012, 24(5):1155-1159)

(2] Ta WO ¥ Rk 6 Je A . 46 FH SR or 38 0 D 2 00 & 1 VS R R U A dw ). SR OB S R F AR, 2012, 24(1):189-192. (Yan Yingbing, Leng
Yongbin, Lai Longwei, et al. Beam lifetime measurement using beam position monitor in SSRF. High Power Laser and Particle Beams ,
2012, 24(1):189-192)

(3] HEEL, EF A, XA, 5. SOt i & N8 6 U2 o A it 38 I 6 77 52 (0. SRt SR F 3¢, 2006, 18(7):1178-1182. (Zheng Kai, Wang Junhua,
Liu Zuping, et al. Improvement of bunch-by-bunch beam current detection system in Hefei Light Source. High Power Laser and Particle
Beams, 2006, 18(7).:1178-1182)

[4] Kehrer B, Hiller N, Hofmann A, et al. Filling pattern measurements at the ANKA storage ring[ C]//Proc of IPAC. 2011:1209-1211.

[5] WuCY, Hu K H, Chen Jenny. et al. Filling pattern measurement for the Taiwan Light Source[ C]//Proc of EPAC. 2008:1137-1139.

(6] sk BEPC I fiff £7 36 AT st W ik 2% 48 0 F ) LD . b 50 . o [ 2 B 55 RE W) B 52 T, 2008 22-35. (Zhang Lei. Development of bunch
current monitor for BEPC]| storage. Beijing: Institute of High Energy Physics, Chinese Academy of Sciences, 2008:22-35)

[7] Zhang Lei, Ma Huizhou, Yue Junhui, et al. Design of BEPC [[ bunch current monitor system[ J]. Chinese Physics C, 2008, 32(3):218-221.

[8] Kikutani E, Akiyama A, Katoh T, et al. Bucket selection system of the KEKB rings[ C]//Proceedings of APAC1998. 1998.:525-527.

[9] Yang Yongliang. Ma Tianji, Sun Baogen, et al. Bunch-by-bunch beam current monitor for HLS[C]//Proceedings of IPAC10. 2010:1035-
1037.

[10] XBpEH . &4k, 454, 4. BEPC Il R R il i R T2 [ Cl// B g4 B BEPC 4E 4. 2012:98-100. (Deng Qingyong. Cao Jianshe, Yue

Junhui, et al. An upgrade for the bunch current measurement system of BEPC [ //Annual Conference of BEPC]l in IHEP. 2012:98-100)

075101-4



HBIR B8 45 . BEPCII i A P10 P 3t 20 1)

[11] Yong H, Leo Bob D, Kiman H, et al. NSLS-[| filling pattern measurement[ C]//Proc of ICALEPCS. 2011:735-737.

Bunch current measurement system for BEPC || storage ring

Deng Qingyong, Cao Jianshe, Ye Qiang, Yue Junhui, Zhang Cong, Wang Pengfei
(Institute of High Energy of Physics, Chinese Academy of Sciences, Beijing 100049, China)

Abstract; The BCM (Bunch Current Measurement) system was developed at BEPC]] (Beijing Electron-Positron Collider
II ) for solving the instability. In order to measure the bunch current in accelerator storage rings, the signal of beam position mo-
nitor (BPM) was sampled by the high-speed ADC, and the digital signal was processed in field-programmable gate array (FP-
GA). Based on the reflective memory network, the system realized sharing of the results in high-speed and displayed the results
in real-time. The system achieved higher precision, the accuracy of real-time display was 0. 1 mA/bucket, and the best measure-
ment resolution reached 10 A/bucket. Since the trigger and the algorithm structure for system were adjusted, the system real-
ized stably work for a long time, the positron and the negative electron storage ring could control the uniformity of the bunch cur-
rent, which improved the luminance of accelerator collisions.

Key words: bunch current; bunch-by-bunch; beam position monitor; reflective memory; field programmable gate ar-
ray
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