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Abstract

An ultra-short bunch monitor using EO sampling, has been developed to measure an electron bunch length of 30-40 fs
with a charge of 0.1-0.2 nC per bunch. The RF gun system at SPring-8 has been upgraded for the R&D of the bunch
monitor. A single-cell RF gun cavity was replaced with an independent two-cavity system and a 1.4 m-long accelerator
structure and a 1.2 m-long energy modulator, were installed for upgrading the beam energy to 85 MeV and a bunch
compression. In order to provide RF power for the accelerator, an RF power compressor (SLED) was installed at the
output of an 80 MW klystron. After an RF conditioning, a beam commissioning has been performed. Furthermore, a 2.7-

cell RF gun cavity has been tested in high power to increase the beam energy up to 10 MeV.
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Figure 1: Configuration of high power RF circuit.
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Table 1: Parameters of 1.4 and 1.2 m-long Accelerating
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Figure 2: 1st and 2nd cavity of RF gun.

RFa T 4 v a=r7O/E, ke —LAxz 3L
F—71MeV ZEERLTEBY, ZORFDFE 1 LUHE
2 ZEZ & T B =R X —FIG R OME AR L, #
NZi 3.8 MeV @ 136 MV/m, 3.3 MeV @ 118 MV/m
Thbd, £z, RF EFHOE—L= LT —% 10
MeV BE £ T EIFD ENRVFMHELZ S LI BN
6&@/‘1V~V5/F%ﬁ%27tWRF e

ZEERYE LT, REaYT 4 ¥ a =27 OfERITH%
T 5,

2.3 N

KT A RNRUFITRE S ATIEE (1.4 m ANEHE
KOV1.2m =RV X —Z54) 1E. SPring-8 #RALINIE
IR ARFERISE A B L& LTRSS KR

BIMAMEEC DR G2 N— 2, E—ABKRB LW
TIVvHVADKHBLD DT T =N X T v

74— NMMeEhTnb, Fiz, EKEFERNEE & FH
BRic, FHEBMEEDOT=ODT AV AWrmfs M1k,
T 77 —EORMERERO/NSWERE T T T —
DEHINTWD, IEHERL XN R ¥ —Z20E
DF7/XT A—H % Table 1 |2, PERREE & FREIRIL

Figure 3: Accelerator structures with double-feed
waveguide coupler.
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Figure 4: Chicane magnets for bunch compression.
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Figure 5: 2.7-cell RF gun cavity.
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Figure 6: 30 MW vacuum circulator and 2.7-cell RF gun
cavity.
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Figure 7: Dark current measured during RF conditioning.
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