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Abstract

Transverse feedback damper has been studied at the KEK-PS Main Ring (MR) with an analog or a digital processing
system. Head-tail instability at the injection period was successfully damped with both systems.
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Table 1  Parameters during injection period of the
KEK-PS MR.
Item Unit (comment)
Energy 0.5 GeV
Beam intensity | 6.5x10""  protons per bunch
Circumference 340 m
A 7.129
vy 5.217
E 2.1 ( = Av/(Ap/p))
v, 0.008
bunch length —20 m
n -04 (=a-1/79
frey 667 kHz
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Figure 1. Setup of the feedback system at the KEK-PS
MR. Analog delay and 32 dB amplifier was replaced by
the digital processing system, indicated with arrows.

Table 2 Parameters of the BPM, kicker and power
amplifier.

Item Unit

BPM @ I-3D

position sensitivity 0.79 V/m

Bx 6.62 m

a, -1.03

Ay[kicker—BPM] 25/1.9 rad
Kicker (up- / down- stream of I-2D)

efficiency 1.7x107*/1.4x10®  rad/V

iR 7.1/43 m

o, 1.1/-0.572

AY[BPM—kicker] 4227429 rad
Power amp.

band width 0.3-35 MHz

power 1000 w

gain 60 dB
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Figure 2. Signal from the BPM electrode.
Upper trace: direct signal.
Lower trace: output of LPF.
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Figure 3. Horizontal A-signal. (a) Feedback OFF.
(b) Feedback ON.
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Figure 4. Horizontal A-signal. Lower trace: input of RF
power amplifier. Feedback is ON.
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Figure 5. Frequency response of the 10-tap FIR filter.
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Figure 6. Horizontal A-signal. Feedback is ON.
Upper trace: FPGA input,
Lower trace: FPGA output.

FPGAH /) TiX, CODIERESINTWVD Z &M
b,

TA Y OMWREOFH TIE, TYXNLRET T
07 ROBERIIFRE TH- T,

3. ER

7 a JE SR OLE ORFERIZONT, 1A
VT LRI R LT B2 T LIS S R
LT 5,

ETINERDELHIICEZ D, MEZRITH > Ts,
D, ~D (x,x) O OE#EZRoOnEEH) |

X2 X1
, = )LoM(Sz |S1) ,
X2 n X1 n

M(syls)Es B8, ~D h T A7 7 —475|Th b,
X v —LE%Zs,. BPM{L{EZs, & 95 &, AEOD
Yty b7 v L, E#EEn Y — 2 B bnel ¥ — 2 H
IZDOWT,

)C2 X2 0
( ,) =AM (s, 'Sl){M(Sl 'Sz)( ,) _)‘FB( ) }
) n+l *2 n *2 n

ET D, AlE 74— RRy /L THOaE—L Y
hoe RX—=% b VEEBIOMAKREIIHER, 1y
74— KK I 540 Thbd, =1L LT, I
2D LB IO THROF v = X 2WEREFHET
B 12 —2%0 OIREOMEFR a i,

674

M(S2 |Sz) - A’FBM(SZ ISl)R

ol
R=
1 0
DEAMEL 225

ofp = —Llnl)\tl
rev

ICEVRED, Table2 DT A —X%  BLOAr—7
JLTOWE 0.8%5fE L, BPMMNH X v I —DRhF
2w = 0.00042 0.00035 rad/m ( Eif/ Fitx »
H—) D, am = -1800,-680 s, JHERFEEL
t= 0615 ms&720, ERLREIFFELRND
ERIELND,

4. £&EH

KEK-PS MRO A TIEZR I~y R T — L
ARZEME BRKFE-8 ms) Z5|ZE LT, #Hm
T A=Ky « B R—DFEREETRoTz, TF
07, 7 YA VIR FRRE OB A L 7,

JJPARCTOIER (t g~ 1 ms ) IZxIGET DI
i, RS RENWI &, ZRXLF—=RNREND
EDTDIT, 1 X =280 OWERELEOTHLEN
b b, Fiz. AFENIAS IR O —E & Bl & 1T
72572 h, J-PARC Ring®D M H & 7 4 — K3y 7
ZEMESE D 720IiE, JAREE RO ZEITERE S
BE5MINAMEND D, ZHHORFNE % OE
Th b,

N = e T I
(€)(2)16540272) DAfih %5 1) 7=,

& Xk

[1] Y. Shobuda et al., presentation in ATAC 06 (2006).

[2] T. Toyama et al., “Electron Cloud Build-up and Beam
Instabilities in the KEK-PS and J-PARC” , Proc. of the lat
1st Meeting of Accelerator Society in Japan, Funabashi,
Aug. 4-6,2004, p.625.

[3] T. Nakamura et al., Proc. of the 1st Meeting of Accelerator
Society in Japan, Funabashi, Aug. 4-6, 2004, p.619.

T. Nakamura, “High Precision Transverse Bunch-by-Bunch
Feedback System with FPGA and High Resolution ADC*,
Journal of the Particle Acc. Soc. of Japan, Vol.1, No.3,
2004(199-210), in Japanese.

[4] T. Nakamura et al., “S-LSR TDH 2 — X7 4 » 7 B —
ADTFTVH VT 4 — KXy 77 Proc. of the 3rd
Meeting of Accelerator Society in Japan, Sendai, Aug. 2-4,
2006.

(A % oF 52



