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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 Parameters during injection period of the 
KEK-PS MR.

Item  Unit (comment)
Energy 
Beam intensity 
Circumference 
νx
νy

ξ]
ν
bunch length 
η 
frev 

0.5 GeV 
6.5x1011 protons per bunch 
340 m 
7.129  
5.217 
2.1 " Δν Δp/p
0.008 

20 m 
- 0.4 "
667  kHz

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 Parameters of the BPM, kicker and power 
amplifier. 
 

Item  Unit 
BPM @ I-3D 

position sensitivity 
βx 
αx 
Δψ[kicker BPM] 

Kicker  
efficiency 
βx 
αx 
Δψ[BPM kicker] 

Power amp. 
band width 
power 
gain 

  
0.79 V/m  
6.62 m 
−1.03 
2.5 / 1.9 rad 
(up- / down- stream of I-2D) 
1.7x10−8 / 1.4x10−8  rad/V  
7.1 / 4.3 m 
1.1 / −0.572 
42.2 / 42.9 rad 
 
0.3 - 35 MHz 
1000 W 
60  dB 
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2.1    

Figure

 
Figure 2. Signal from the BPM electrode.  

Upper trace: direct signal. 
Lower trace: output of LPF.  
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Figure 3 (a)  40 - 50 ms
: ε = 0
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Figure 3 (b)
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Figure 5 10-tap FIR

[3] ADC, FPGA, DAC RF
12 72.036 MHz

 29 ns 1 35MHz
  

T = (M+L) Trev f f  
[4] M = 10 , 

L = 1 , Trev = 1.5 µs f f << 
1.7x10-3 phase 
slippage factor η 11 27ns

Figure 6  

(a)

(b)

Figure 3. Horizontal Δ-signal. (a) Feedback OFF. 
 (b) Feedback ON.  

Figure 4. Horizontal Δ-signal. Lower trace: input of RF 
power amplifier. Feedback is ON.

Figure 5. Frequency response of the 10-tap FIR filter. 
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Figure 6. Horizontal Δ-signal. Feedback is ON. 
Upper trace: FPGA input,  
Lower trace: FPGA output.  
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Table
 0.8 BPM

FB = 0.00042 0.00035 rad/m
FB = -1800 -680 s-1

FB = 0.6 1.5 ms □┢
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J-PARC FB ~ 1 ms 
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