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HLS bunch-by-bunch measurement, transverse feedback
system and primary experiment results
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Abstract;: The HLS (Hefei light source) bunch-by-bunch measurement system and transverse feedback
system were developed to provide transverse betatron oscillation detection, bunch current detection, longitudinal
phase detection and transverse feedback, and some other functions were also developed as designated bunch
exciting and knock-out. Most of the key points during the implementation of the system were discussed, such as
vector computing, notch filter developing and data processing. Some experimental results were given, such as
reliability test, phase space reconstruction, mode analysis, and feedback primary commission results with beam.
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Fig. 3 Coherent instability oscillation appeared
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Tab.3 Operation state of the equipment in the

feedback experiment under 800 MeV

s h e IR L KFERS  EEHES
RGRGRE /A f}f/tmrad J# /nmrad
a Off 71~35 323.2 5.72
b On 71~35 198. 3 5. 67
c Off 60~30 495.9 6.92
d On 60~30 195. 8 5.73
e On 50~25 195.3 5.63
f X-On, Y-Off 50~25 215.3 —
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Fig. 21

Feedback effect in injection (200 MeV)
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Fig. 22 Feedback effect in operation (800 MeV)



492 FEAFHRARFFIR

% 37 &

AR TR AU A RE IR R 5t 2R Ge ) 28 i S
B R, AR P R B T2 N AN 14 5
KR 5 B AT P B SR A i ST, — &R
F LA X ) S 36 A £ IS G IR 52 1, A oR A
P A ARG R R R AR G5 T 2. T ML 15t
RGOS LI H s ez —.

it FEwAMEHEIRAD ML, E
AR R EAHER S 0T RPRRAL
8 3k A I L3R B B = KRR 3 4 BT
T Fert 1B AR % 69 L)

2 2% L HR (References)

[ 1] FoxJ D. Bunch feedback systems and signal processing
[C]// Proceedings of the Joint US-Cern-Japan-Russia
School on Particle Accelerators: Beam Measurement.
Singapore: World Scientific, 1999.

[ 2] Cappi R, Métral E, Mohl D, et al. Transverse
coherent instabilities in the presence of linear coupling
[C]//Proceeding of EPAC 2000. CERN, 2000.

[ 3] Gao J. Theory of single bunch transverse collective
instabilities in electron storage ring[ C]// Proceedings
of the 1997 Particle Accelerator Conference, 1997, 2.
1 605-1 607.

[ 4] ChenCS, Chen], HSU K T, et al. Bunch by bunch
intensity, position monitor for the Taiwan light source
[C]//Proceeding of EPAC 1998. CERN, 1998

[ 5] Kikutani E, Tobiyama M. Strategy for developing fast
bunch feedback systems for KEKB[ C]// Proceedings
of the 1997 Particle Accelerator Conference. IEEE,
1997, 2. 2 332-2 334.

[ 6 ] Teytelman D, Claus R, Fox J, et al. Operation and
performance of the PEP-][ prototype longitudinal
damping system at ALS[C]// Proceedings of the 1995
Particle Accelerator Conference. IEEE, 1995, 4.

2 420-2 422.

[7]Wang ] H, Yin Y, Li J Y, et al. A closed orbit
measurement with the NSRL BPM system [ C//
Proceedings of the 1999 Particle
Conference. 1IEEE, 1999, 3. 2 048-2 050.

[ 8 ] WANG Jun-hua, LIU Jian-hong, ZHANG Kai, et al.
Design of bunch-by-bunch measuring and transverse
feedback system at HLS[]]. High Power Laser and
Particle Beams, 2006,18(2) :291-296.
FHE R AL, A, A AL IR % S AT ) R
I SR S 45t AR e et ()], SR O 50k T 3L 2006, 18
(2):291-296.

[ o] EFE, WAL, XRS5 A NEGIEZ R A & 5k
1] [ 45t B2 GE W [ ). B4R 2007, 30(8).

[10] ZHENG Kai, WANG Jun-hua, LIU Zu-ping, et al.

Improvement  of

Accelerator

bunch-by-bunch  beam  current
detection system in Hefei light source[ J]. High Power
Laser and Particle Beams, 2006,18(7):1 178-1 182.
L, EHAE, XA, 55 BOH A AT DGR 3 AT i 5
M7 5 [T, SROL 5 R F 3, 2006, 18 (7)1 1 178-
1 182.

[11] X7, HLS W& R R AR e w1 2 5[ D]
BN o ERFEROR KA, 2005.

[127] MA Li. Beam feedback system[ R]. Beijing: Institute of
High Energy Physics, Chinese Academy of Sciences,
2003.1-15.

Oy R ARG R]. L. d E R B Ae i
W5 T, 2003 1-15.

[13] Barry W,Byrd ] M, Corlett ] N, et al. Design of the
ALS transverse coupled-bunch feedback system[]].
Proceedings of the 1993
Conference. IEEE, 1993, 3. 2 109-2 111.

[14] Yin Y, Wang ] H, Zheng K, et al. Optical-fiber two-
tap fir filter for storage ring transverse feedback system
[ C]//Proceeding of the 2007 Particle Accelerator
Conference. 1EEE,2007.

Particle  Accelerator





