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Abstract

The injector linac of KEK is being upgraded for SuperKEKB. High-charge low-emittance electron and positron
beams are required for SuperKEKB. The required injection electron beam parameters are 7.0 GeV at 5 nC 20 mm-mrad.
A thermal cathode DC gun had been used for KEKB. However the DC gun could not make low-emittance beam. Thus
low-emittance new RF gun is being developed. We are developing an advanced RF gun which has two side coupled
standing wave field. We call it quasi-traveling wave side couple RF gun. This gun has a strong focusing field at the
cathode and the acceleration field distribution also has a focusing effect. This RF gun has been installed KEK J-linac.

Beam commissioning with the RF gun is in progress.
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Table 1: The required injection beam parameters
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Figure 1: SuperKEKB injector layout
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(b) Quasi traveling wave side coupled cavities
Figure 2: Structure of the quasi traveling wave cavity
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Figure 3 Designed RF gun cavities (SUPERFISH
calculation result)

3 WL T D ZEREE X CST MICROWAVE
STUDIO ¢t WHEHEa—KEHAWEZ., ¥ aT7—F
NOMEE— RBLXOHEEE— FEXK 5T, 2
AOREAIE3%E Lz, ZORFgun Tlk2>0Hh 7
F—IZn2 FUINFRZEE DT T RF 2R AT HNE
WD DT, Gun AIKIZ 90 FE A 7Y v RAEHE
DL EIOREFNCLT. ZOH T T —EKREX 61T,
RN e X N P Aaba S

14 —

il

I RF'gun‘exit'

Emittance
[mm-mrad]
o N a2 O D O N
F

0 100 200 [ 300 400 500 600 700 800 900 1000

Tstdx
161 stdx

size [mm]

0 100 200 300 400 500 600 700 800 900 1000
z [mm)]

Figure 4: Beam tracking simulation result
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(a) Accelerating made (b) Coupling mode
Figure 5: regular cell cavity calculation result

Figure 6: Two type couplers and calculation result
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Figure 7: Whole cavity shape
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Figure 9: Installed RF gun
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Figure 9: Beam SIZG measurement for Q scan
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