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Abstract

The electron beams with a charge of more than 5 nC and a normalized emittance of less than 10 pm are expected to
be generated in the photocathode RF gun at the injector linac of SuperKEKB. An ytterbium (Yb)-doped fiber and
Yb:YAG thin-disk hybrid laser system is developed to obtain high peak energy pulses with 20 ps rectangle shape of UV
pulses. As the result, more than 3 nC and 1 nC electron were generated in repetition of 25 Hz with single-bunch and

double-bunch respectively.

Hee=
. 8=

NI )T 4 —% H$ET SuperKEKB ~D 7 » 7
T L—RD=H, FILWETHORZE - e iTo
T&7-, 5nC OERE 10um DT I v X ADE
TERFEREL LT, 7SV AR 20ps, /L AR ILF—
m] OEFEF LA L —F — KRR ER S D,
BVIKL 2Hz & 5Hz O > 7R FITH LT,
Yb ZL—HF— 2T LD EZIT-> T\, ARk
ENTZEHN LA E IrsCe 1Y — Rz AL,
5.6nC DEFE— &5,

2V A DY T AR EE 2Hz~50Hz, 2 /N2
FICUW FHE 2 oNDZ 2T RTH, L—H—L L
TR R UEBEN END ER T a4 5 2
X AP RETHICEVER, LRI
BT H 25, LT, AEVEL, ¥T AN F
LT, VL=V —HFEDOT v 77— FKEIT-T
W5,

2. 2HzL TN FL—H—REDEE
¥
21 L—HF—=T AT L

WE4E, 25Hz L—H—KFEAZBFK L., InC DET
E— A EB NP BEEN L X R A5 &
L, E—2AmEOHL, L—W—ZEM, HEIE
e, HAmE R EOMENRH 7=, £ T 5nC LA
toBEBFEr—2%2B5720, Yo REREEE T2
NAT Yy REEES AT DT v 77 L— RK&{T-o
7=,

Figure | X5, £ Yb Ny 77 7 A4 —%5ik
220 51.9MHz OFfEYE )V A &4 R% LC. Linac @
2856MHz X MU H—IC Lo CR#ZFTo7-, —E%
D7 7 A N—HIE L7-1% . 7L A & i s
FTAPML YT ¥ —I2L0~20ps TTHIZL, /LR
DAY "MIVEERIZERE LZ, 2 BED Yo 77

AR L2V A% 2 AREXNFE (EO)
ISIVAE y B—IZ LR IR L SV RIEH LT
%, b —EBEOT 7 A NR— AT NEFNTHu
J ECHEL, IKRVIRL, SEERIET L2
Yb:YAG thin-disk #&fm % W T, < /b F 2R
PR KON 4 RS~ L F R AR L AL E T v
TEATo T, WBIC, 2 BEBEOFE 2 mHEEAE
(SHG) (2L m] L~V RANBENRENSE ST,
R T HIEOME D WK E FEET 5L, B
VAT AL —E DT, VI FANDOMY K
TR A 25Hz LFICHAIZ D HEX 52 L b3

BCE e, 7WLAHENEN ERLE BT, L—
P 27 LOREBEE LT,
0.2t @ 1025-1070 nm e & 1064 nm

¥b-doped fiber I~I Yb-doped fiber | HCTEREET L Yb-doped

Grating
Stretcher

|7 preamplifier I
519 MHz
I 20 ps 1 @ 1035 nm
Synchronization EO_PkLzse 4= :EF Yb'dcl’a?d
ICKer
system P | fiber amplifier
= = 4 15Hz 1
I Double bunch nl T 5
Yb:YAG thin-disk Yb:YAG thin-disk
cavity multi- multi-pass
pass amplifier amplifier

[ PcFYb-doped
fiber amplifier
Sml 1
0.8 md @ 258 nm

RF GUN hﬂh[sm

BEO

oscillator ] ~7¥ fiber amplifier i

Nd:YAG solid- |
state amplifier

2856 MHz trigger
From Accelerator

Figure 1: Layout of Laser system.
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Figure 2: Selection of Oscillator.
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Figure 3: Yb-doped fiber pre amplifier.
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Figure 4: Thin-disk multi-pass amplifier with cavity.
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Figure 5: Charge history of RF-Gun.
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Figure 6: Spectrum separation by grating pair.
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