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Abstract

The digital LLRF system has been constructed for the compact ERL (CERL) which is the prototype of the 3 GeV ERL
in KEK. The radiofrequency (RF) feedback and frequency feedback with tuner have been performed by using the uTCA
digital FPGA boards. The RF stabilities have almost satisfied the requirement for 3 GeV ERL, 0.01% rms in amplitude
and 0.01° rms in phase. The validity of the RF stability was confirmed by the beam energy jitter of 0.003% rms.
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Table 1: Operational Parameters

Cavity Qu Ve Pin
BUN
INJ1
INJ2
INJ3
ML1
ML2

RF source

1.125x10* 30kV 0.2 kW
1.20x108 0.7 MV 0.5 kW
5.78x10°
4.8x10°
1.31x107
1.01x107

8 kW SSA
25 kW Klystron

300 kW Klystron

8.6 MV 1.5kwW
8.6 MV 2.0 kW

16 kW Klystron
8 kW Klystron
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Figure 1: Plan view of cERL.
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Figure 3: Schematic diagram of RF field feedback.
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Figure 4: Schematic diagram of tuner control.
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Table 2: RF Stabilities
Cavity O AA/A (rms) ABc (rms)
BUN 90° 0.07% 0.04°
INJ1 0° 0.005% 0.007°
Vec.Sum
o 0, o
(INJ2&INJ3) 0 0.01% 0.02
ML1 0° 0.003% 0.0094°
ML2 0° 0.003% 0.0086°

0p: beam phase

0.0085591degrms
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¢t 0.003349%ms

Amplitude
Phase{deg.)

100 200 300 400
msec msec

Figure 5: Stability of ML2: 0.0033% rms in amplitude
and 0.0086° rms in phase.
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Figure 6: Stability of beam energy. (Before improvement).
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Figure 7: Stabilities of detuning anglesA & (left) and cavity
phases é. (right). (Before improvement)
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Figure 8: Trend graph of DAC output for 3 hours.
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Figure 9: Stabilities of detuning angles A& left) and cavity
phases é(right). (After improvement)

Fa—F —HlHE L EEL, BFEE—ADTZ KX —
LEEAE L, §%% Fig.10 (TRT, KEARZEHET
RON7<en, 22 EET 0.003% rms Téh-o7-, 3 GeV
ERL ~OERMFEIZIZIZNG E L TWDHEEZ 2 TUND,

dP/P=0.0033939 %rms

.
001 ‘ < - mmena0mee

dP/P(%)
o

0 500 1000 2000

time(sec)
Figure 10: Stability of beam energy. (After improvement)
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