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Abstract

Recently, the compact energy recovery linac has been generating infrared free-electron laser (infrared-FEL) using the
process of self-amplified spontaneous emission. This process starts when an electron bunch is injected into undulators.
Passing through the undulators, the infrared-FEL is generated by the stimulated emission from the electrons whose longi-
tudinal density is periodically modulated inside the bunch. Therefore, performance of the infrared-FEL strongly depends
on the longitudinal distribution of the electrons at the undulator exit. To improve the performance of the infrared-FEL,
we plant to measure the longitudinal distribution by deflecting cavities. The deflecting cavity is required to be position
resolution of 10 um in order to resolve the structure inside the electron bunch. To achieve the requirement, we develop
a c-band cavity. In this paper, we report the design of the prototype cavity and progress status of the cavity production.
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Figure 1: Schematic of the FEL production.
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Figure 2: Schematic of the bunch-length measurement.
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Figure 3: Schematic view of the cERL.

Table 1: Beam Parameters of the cERL

Energy (EF) 20 MeV
Beam size at the undulator exit 200 um
Bunch length 150 um
Micro-bunch length 15 pm
Fundamental RF frequency (w) 1.3 GHz
Beam hole radius 8 mm
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Figure 4: Schematic view of the prototype cavity.

Table 2: Characteristics of the Prototype Cavity

Resonance frequency 5.2 GHz
Unloaded Q 14800
Coupling 3 1

Shunt impedance 0.98 MQ2
Kick voltage at 1 kW input 3.1kV
Position resolution at 1 kW input 120 um
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Figure 5: Schematic view of the prototype cavities.
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Figure 6: Difference of the shunt impedance.
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Figure 7: Schematic view of the loop antenna.
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Figure 12: Distortion of the magnetic field.
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Figure 13: Drawing of the prototype cavity.
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Figure 14: Photo of the prototype cavity.
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Table 3: Comparison of the Cavity Parameters between the
CST and the Measurement

Parameters CST Measurement
Frequency (GHz) 5.2105 5.2097
Unloaded Q 14125 11175
External Q (input coupler) 9378 9046
External Q (monitor) 24340 23578

WIZZ2EROH] b & & Z i & 2 B0 £21L
(Af) % Table 4 (2”9, HIDHEIZH L TCST 2 H6F
M5 Rz b e fEfERiIMsn—% U, 8
WOICEFEREETART 2HLTEZ, TORE=
R—liFOay R7 VT ORI LU, mkm
72 JE UL 23.2°C T 5.19905 GHz £ 72> 7z, ZDJH

BT A S FHTHRIZEZE, 35°C DBRE T S 5812
52GHz (275 D IZHE LU Z, BEIRSEAR L -4
HDA S F1T%2TFHR>TW5,

{u

Table 4: Comparison of the Frequency Change between the
CST and the Measurement

Cut of radius Af (CST) Af (Measured)
3272 um  -4.667022 MHz -5.1 MHz
30702 um  -4.377057 MHz -4.2 MHz
9702 ym 1171507 MHz -1.15 MHz
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