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Abstract

A next-generation SR source project capable of delivering highly brilliant soft X-ray beam was proposed. A low
emittance beam of 2e-9 m rad / 0.3 nC in a 3-GeV linac is required in order to inject into a low emittance storage ring,
which has a narrow dynamic aperture. In addition, it is important that the beam from the C-band linac is stabilized in the
top-up operation for user experiments. The injector system is designed to be compact, cost-efficient, robust and capable
of driving SX-FEL. In this report, we describe the electron beam parameter and the basic design of the 3-GeV injector
linac.
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Figure 1: Schematic of the 3-GeV linac and the beam transport line.
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Figure 2: Beta function, energy dispersion, beam size and gamma factor in the 3-GeV linac.
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Figure 3: Beam size and energy profile at the end of the
3-GeV linear accelerator.
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Figure 4: 30-MeV injector section of the 3-GeV linac.
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Figure 5: Bunch distribution, beam size and energy
profile after the 30-MeV injector in PARMELA
simulation. The bunch length at the exit of 30-MeV
injector was obtained to be 2.3 ps (FWHM).
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Figure 6: Beam emittance in the 30-MeV injector. The
normalized emittance at the exit of 30-MeV injector was
obtained to be 8 mm mrad by PARMELA simulation.

4. SX-FEL NODiihsk

PFEEHETdH B SX-FEL 1. 3 GeV FALfNIH s D
BAICEE 2 mo7ryYaL—% (BE%IZ 10 m)
DHBEEPEL TS, ZOEE, EWRkEhsE—
LVEREZR Table 2 I &0 %, BHEETE—L4
KD7-DIZ, 3 GeV FEEUNEERIC I T L DR 2
WHeBEMEEIR9,
e 1 mm mrad (Normalized) L TOERL I v ¥
AE—L%ZERATRE L T 2B THOEA

o HEEFNC X BNV FIEMERE, A — =N F
YD T2 0D 7 — A Y — 22D IE

o RNV FHAMOMIBADI-D, S /N FHIHE
BT, XNy FHEIEZER DA

o REENVFEAER (BC2) DFKIE

NS DEERRZATE - B %Z PARMELA 1L |
Koy X 82 E I ko, AHE (X N
Y FHiEZRERZ &) HIdoNyF7a7 7 4L,
E—AH%A X, TR LFXF =707 74 )L% Fig. 7 1T
Y, Iy Y ARINE O, AFRET O
AT X 2EFEITE bR w, FhE
T2V FRIE 10 ps (FWHM) T, Y¥— 7 &l
25A RS, ZOLE, E—LaT7HmoRgt
Sy VAZ 1S5 mmmrad ZREFL T 5,

S Ny FNHEE Ik, =2V —F v — 724K
9% RF futHictb¥onsd, ZoEED X NV F
FIEERICE D Z ANV —F v =T EEOLDD
RF #RME, fAHEREIC KD, Fig. 7 TR LT RV
X—7a7 74 V%E5[7],

WU INZ 2V —F =T 2O —
L3, BCI, BC2 Ik D, BUBMIZRIES NV F A
%99 %, BCl., BC2 itk D &is N v 7 i
HHOIKBIT2E—L&ER. 265FICATIA AL
2 v ¥ v A% Fig. 8, Fig. 9 1Z/”8F, BC2 DHITIE,
1.5 mm mrad (Normalized) L FDA T A ALI v ¥
VAT 2 kA DE—LEILE % 5 EME Y — A0E
BATRE & 22 D ETEGE R 287, £/, BC2 IIBIT S
E—AZ RN F—IZ 480 MeV THbH ., 2D, 15
BD C ANYEFN#ELZ=Y F (42 MV/m) IZkD 3
GeV ¥ THIENEE E 2 %,

- 774 -



Proceedings of the 16th Annual Meeting of Particle Accelerator Society of Japan
July 31 - August 3, 2019, Kyoto, Japan

Table 2: Beam Parameters of 3-GeV Linac for SX-FEL

Undulator period 18 mm,K=2.1
Wavelength 1.2 nm (1 keV)
Beam energy >2.5 GeV
Energy spread 0.01 %
Peak current / Emittance (n) 1.5kA /1 mm mrad
Peak current / Emittance (n) 3 kA /2 mm mrad
Repetition rate 25 Hz
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Figure 7: Bunch distribution, beam size and energy
profile at the end of the 30-MeVinjector for SX-FEL in
PARMELA simulation.
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Figure 8: Beam current and slice-emittance after BC1 in
particle tracking simulation.
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Figure 9: Beam current and slice-emittance after BC2 in
particle tracking simulation.
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