Commissioning of Bunch-by-bunch Feedback System for NSLS2 Storage Ring

W. Cheng’, B. Bacha', D. Teytelman?, Y. Hu', H. Xu', O. Singh’
1 NSLS-Il, Brookhaven National Laboratory, Upton, NY 11973
2 Dimtel Inc., San Jose, CA 95124

BROOKHFAIEN

NATIONAL LABORATORY

Abstract

Transverse bunch by bunch feedback system has
been designed to cure the coupled bunch instabilities,
caused by HOM, resistive wall or ions. The system
has been constructed, tested and commissioned with
beam. Preliminary studies show that the feedback
system can suppress single bunch instability as well
as coupled bunch instabilities. Mode analysis of the
unstable coupled bunch motion reveals fast ion
instability exist even at relative low current.
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231 ~ 10:20, with X/Y feedback loop closed. Single bunch current can be stored up to 6mA, limited by vacuum
22| pressure alarm. Turn BxB feedback OFF, beam dropped to ~ 1mA.

1~ 13:40, filed ~20 bunches in one bunch train. With X/Y feedback loop closed, beam can be stored > 17mA,
again limited by vacuum pressure.

18§ ~ 14:40, bunch cleaning test to clean out selected bunches

20 bunches
A

16
I1s:
i
i
g,
2n
%10
f
FB ON
.
Single bunch
;
.
s
| J\
'
0
2040507 | 0840 0300 0330 0940 1000 1030 1040 1100 1120 1140 1200 1220 1240 1300 1320 1340 1405 1420 1940 1500 1530 | 2013-05-07

44mA stored in ~1040 buckets

Averaged PSD plot for XThtdata

Transfer function measurement

X plane tanster ncton measurement at various sngle bunch curent ¥ plana tanster fnclon measurament at varlous single bunch curent
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(Left) BPM X/Y TbT data from one of the storage ring BPM
C30BPM1; (Right) BPM TbT data spectrum averaged from 180
BPMs, red traces were spectrum with bunch-by-bunch
feedback OFF and blue trances with feedback ON
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