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Abstract

SuperKEKB is a planned upgrade to the KEKB accelerator with higher luminosity. Corresponding to the reduction of
dynamic aperture and beam life, the photocathode DAW-type RF gun for high-current, low-emittance beams will be
employed in the injector linac. The electron beams with a charge of 5 nC and a normalized emittance of 10 um are
expected to be generated in the RF gun by using the laser source at A-1 unit. Introducing the Ytterbium (Yb) hybrid
laser system that includes Yb-doped fiber and Yb:YAG solid system, generates mJ pulses with a center wavelength of
258 nm and a pulse width of 30 ps. 1.0 nC beam generation from the RF gun was achieved.
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Figure 1: Schematic of SuperKEKB injector linac
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Table 1: Characteristic of Lasers

Ti Nd Yb
Type Solid Solid Fiber&Solid
Energy-extraction 0.5% 3% 3%
Efficiency
Gain Spectrum Broadband  Narrowband Broadband
Cost High Low Low
Maintenance Often Less Less

o

Nd:YAG L —H#—% 3-2 == MIFKEL,

e 98 PR AN L 2 RSN ITR O AR BT 1T — AR AV IS
H— L > ZAE— KR Ti:Sapphire L —H =23 HW\ 5
NTW%, Ti:Sapphire fifha AN 75720, &9
—HB L=V REPRMLERO T, KoL ¥ —2H
REBBEA LT T AOTAY v R&HY, JEHO
7o o/NRAE . AR = X MEO FEBUXIREE & Vo 7S
W5,

—J5 . BE LA N YAG L—P— 3k L —

Y= A A —F (LD) Ik DE#EHE R DT,
Ti:Sapphire OfE LV fHIZ/2 D | BROLEHL =

NEL D, L2L, Nd RHIRD/L A AT K
/m%‘zje< T, AR OGS L < 72 b,

WA HImS A < H{EZ@( TEECHIEICE DA v T
JLE T A (Yiterbium:Yb) R L —W—237EH &SN T
W5, Yb %i% 3 @ﬁ%f LN FMREL .,
KX —EEDRENRKEZ WV, Nd RICH~, LD E##
L L Cd . hERAERIN 23 U e, WU Fed
915nm - 940 - 976nm T®H 0 . WL HHR A < | HE
SeHEAY 1020-1120nm TH Y . JAVWVEE THITE &
HZEMTEXALDTHBRE LA L —F—%1E) 204
W FTRIGEE & IR E O EN DR JE

- 765 -



Proceedings of the 10th Annual Meeting of Particle Accelerator Society of Japan (August 3-5, 2013, Nagoya, Japan)

FAHRERLRRIC L A = R L X — 0B LNV, X5
2, B X —OHPMEN O T, mHIZEE D
HBEWHIFERHD, (1)

22 YbZANAT Y v RUAT L

K77 AN—CHTECEEZRNIEDZ &I
LFoTHMEIETLZZENTES, 774 3—L—
P—I1Z, BORIESR /M, BE mE—A0NE
EWVS TR EZE A TS, &6 Yb 77 A 38—
WERINMEENEGLS T5 2 ENTE, HRRTHEIET
x5, BE/CVA L=V IR, HEiEE O S
e L TEDILD,

T 7 ANRN— L —F—IZEEEEERH Y | IR
FOEMED KL - &R T — ORI B TR
SNnb, —H, E—JBENGTIL LHEIETE A
W2, BER L — IR A L7z, Thin-disk!
AEEITPEBAN R S CEVL XM T & 5 0
T, mIL-VULVOHEIRIZEES L TW5S, ED7-OH]
Bt CT oy A N—HhlE LT, $%EBTYbYAGH: L & H
W HEEIC K 0 | EERENE L SOV 2 O 5
HZluEHELE,

1 nJ @ 1035 nm 30 ps
g Transmission Yb-doped fiber
Yb-doped fiber : : e
oscillator m=) | grating pair = pre amplifier
stretcher
MHz

!

Yb-doped fiber

I 51.9

Synchronization

2Hz

Pulse picker _‘

system main amplifier
2856 MHz trigger Yb:YAG thin-disk Yb:YAG thin-disk
From Accelerator regenerative | BEP|  multi-pass
amplifier amplifier
~10mJ
---------------------------- :~1 ml @ 258 nm

Spectral Range
Adjustment

=[5 e[ 6 |

Figure 2: Layout of Laser system.
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Figure 3: Layout of Oscillator.
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Figure 4: Layout of pre-amplifier.
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Figure 5: Thin-disk cavity.
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Figure 6: Thin-disk Yb:YAG.H4 i
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