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A transverse multibunch feedback (TMBF) system 1s 1in operation at Diamond Light Source to damp coupled bunch 1nstabilities up to 250 MHz 1n
both the vertical and horizontal planes. It comprises an in-house designed and built analogue frontend combined with a Libera Bunch-by-Bunch
feedback processor and output stripline kickers. FPGA-based feedback electronics 1s used to implement several diagnostic features 1n addition to
the basic feedback functionality.

Introduction

The 3 GeV Diamond storage ring 1s currently serving photon beam for
users with a current of 250 mA 1n a multibunch fill with 900 bunches.
In addition, a hybrid mode where 3/4 of the ring filled with normal
intensity multibunch train and a high intensity single bunch sitting on
the opposite side 1s run for certain experiments. Multibunch
instabilities have been clearly observed and studied at Diamond from
the early days of commissioning. Therefore, 1t was necessary to create
a transverse multibunch feedback system to combat the instabilities
towards achieving our final target current of 300mA 1n multibunch
mode.
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RF Front End

e In-house developed.
e Occupies 3U 19” Rack.

e Full of minicircuits components and

power supplies.
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Drive Amplifiers and Striplines

e 100 W each (3dB compression)

e 250kHz-350MHz.

e Driving striplines in differential

mode through power hybrids.
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System Performance

Open LOOp Performance | | P.mp!itude relspunse w:ersus m::ude no. | | | ‘\‘\

e

[}
o}

(=7}
=
T

relative power [E]

e Excite the beam at each mode
frequency 1n turn using the internal T T TR P
NCO, L | | | Delaly=—lil.1I5355Insl

e Mecasure the amplitude and phase

I=
o}
=

-20or

angle-180 [degree]

response of the open loop at the o e )
&lltplﬂl Of the feedback FIR ﬁlter. 0 S0 100 150 zcllnmndzsén 300 350 400 450 j
Modal Analysis Per Bunch Spectra

(=]

=

s

(=]
3

n 5]
o3

o []
o

[

(=

=

el mode 1
0.05 0
-0.014 10
0
-0.0142
-0.05
-0.0144
1000 2000 3000 4000 5000
{ turns
mode 2
0 '
-0.05
1000 2000 3000 4000 5000
turns
mode 3
0.05 |
1000 2000 3000 4000 50

nnnnn lised frequency
mode 2

-
o
o
=1
o
o
=]
™~
=]
w
=]
i

nnnnn lised frequency
mode 3

0.05
v : 0
8000
6000
0
4000 -
-0.08
2000
00 800 00 0 0.1 02 03 04
bunch number . normal lised frequency ‘ ‘ ‘ | ‘ | |
100 200 300 400 500 600 700 800 900

lease contact Isa Uzun at isa.uzun@diamond.ac.uk ( b

—
(=)
(=]

For more informati

Grow/Damp Measurement

e Excite a mode for a brief period,
e Switch off excitation, close loop

record mode amplitude,

e Straight-line fit decay,

e Repeat for different modes,
{ ® Vary gain.

TMBF Expert Configuration
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