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Abstract

The compact ERL injector has a normal conducting buncher cavity and three superconducting (SC) 2-cell cavities. In
particular, two input couplers for each SC cavity are equipped top and bottom side of the cavity, symmetrically. 1.3
GHz RF should be delivered with the same phase to the top and bottom couplers. RF sources of the buncher cavity and
the 1-st SC cavity are prepared individually. However, the 2-nd and 3-rd SC cavities are operated by vector sum control
using one klystron. LLRF system is based on IQ digital feedback using the FPGA. The beam commissioning started
from April 2013. After the optimum RF feedback gain search was performed, the RF stabilities of SC cavities in the
short time range were 0.01%rms and 0.02° rms, respectively. Finally, very low beam-energy-jitter of 0.006 % rms was
achieved.
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2. OOooooon Figure 2: RF sources (left:20 kW IOT, center:25 kW

) klystron, right: 300 kW klystron)
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Figure 3: Power distribution system of 300-kW klystron
on the outside of the shielding-wall.

Figure 4: Power distribution layout to feed injection
cavity on the inside of the shielding-wall.
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Figure 5: LLRF digital feedback system
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Figure 6: Photo of the LLRF control racks

4. RFOOOOOOOO

41 ODO00OOO0OOOODOOODOO

oboooboooboobooboobooobon
gobooboobobobobboooboobbon
gbooo7kw~10kwiooooooo 3 kwiO
gooooon

Table 1: Typical parameter in this commissioning.

BUN CAV1 CAV2 CAV3

Type NC SC SC SC

Qu  1.125x10*  12x10°  5.78x10°  4.8x10°
0, -90° 0° 0° 0°

Ec 7MV/m  74MV/m 6.7 MV/m
Ve 114 kV 1.6 MV 1.7 MV 1.55 MV
P, 3 kW 2.6 kW 18.5 kW

SRC 10T Klystron Klystron

Py 20 kW 25 kW 300 kW
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Table 2: Cavity field stabilities.
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BUN CAV1 CAV2&CAV3
FB boad FBO FB1 FB2
w/o FB 0.5% rms 0.05% rms 1.0 % rms
0.7° rms 1.23° rms 3.4° rms
LG FB 0.15% rms 0.05% rms 0.16% rms
0.2° rms 0.3° rms 0.5° rms
HG FB 0.05%rms 0.01% rms 0.01% rms
0.06° rms 0.02° rms 0.02° rms
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Figure 7: Amplitude and phase data in low-gain
feedback for FB2 (vector-sum). (100 kS/s).
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Figure 8: Amplitude and phase data in high-gain
feedback for FB2 (vector-sum). (100 kS/s).
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Figure 9: Momentum jitter of the beam before phase
optimization between CAV2 and CAV3. (FB1 high
gain. Blue:FB2 low gain, Green: FB2 high gain.)
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Figure 10: Momentum jitter of the beam after phase
optimization. FBI1 is in high gain, Blue:FB2 low gain,
Green: FB2 high gain.
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