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Abstract

XFEL/SPring-8 is under construction, which is aiming at generating coherent, high brilliance, ultra-short femto-
second X-ray pulse at wavelength of 1A or shorter. The injector consists of a 500kV thermionic gun (CeBg) without a
control grid, a beam deflecting system, multi-stage RF structures and ten magnetic lenses. The multi-stage RF structures
(238MHz, 476MHz, 1428 MHz) are used for bunching and accelerating the beam gradually to maintain the initial beam
emittance. In addition, in order to realize linearizing the energy chirp of the beam bunch at three magnetic bunch
compression systems after the injector system, we prepared extra RF structures of 1428MHz and 5712MHz. It is
important to stabilize the gap voltage of those RF structures because the intensity of X-ray pulse is more sensitive for a
slight variation of the RF system in the injector. We developed some stable amplifiers for those RF structures, and
confirmed the amplitude and phase stability of an RF signal outputted from the amplifiers. The measurement results
achieved nearly the requirement of design parameters. In this paper, we describe the development status and the
achieved performances of RF equipment of the injector section.
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Cavity or Structure SHB cav. Booster cav. L-correction cav. L-APS acc. C-correction cav.
Frequency 238 MHz 476 MHz 1428 MHz 1428 MHz 5712 MHz
Type of Amplifier Solid-state Solid-state Solid-state Solid-state Solid-state

+ 10T + Klystron + Klystron
Output power P, 14 kW 120 kW 10 kW 30 MW 50 MW
Pulse width 100 us 50us 10us 6us 0.5us
Tolerance of P, stability +0.02% (o) +0.02% (o) +0.06% (o) +0.02% (o) +0.2% (o)
Tolerance of phase stability +0.01° (0) +0.02° (0) +0.06° (0) +0.06° (0) +0.06° (0)

3. ZMH - EE
DEERIR
238MHz Y T N—F = I X Fy22flilL 45D

3. kW B (R = B I B IR &5 . & L C4T6MHz 7 — A ¥
Ze ., [EIHE A . TOT & & I HE e 2 & 2kWHe B8R =

R BEIE SR X T CIZEERE T Lz, T b7l L
TR E I B FEHMARER Tid, X TREFRER %
BTnab,

1428MHz i IE 22 il >\ Tk, ~N— 7 EF /LDl
TEEBZ W, BT = —F —rl &8O MR

=5

EAEICX DA, 2o NE~DEE, B
DHOFENRET L, EHETT VORIEICET LT,

KET2HCHERTETH D, REFZHIEKT S
LOKW= B (A & AR IR S O BT TIZe T L, €

DOFMRBRICB N CRF 2R EZH TS

TA28MHz N3 A 1L FE AR 52352 T L %%0>é£ E e
WO, a— )L REFAZEELEZ, auf#HD
EEWHE CIEEEE BVW—E R LT, DA,
BLONAREIRE CHERAT 2B EREHEZE T 7 v
CHEBTCEE L, BERER, mARELGMEE b
WCBAFRFEREZE T D, IEE, SLARERE XA
12ﬂ’*&%ﬁf%60%W7?4x%uyﬁ%
ﬁAﬁﬁ%ﬁ BTN AR CHAEREFTH Y |
A9 HIZKENEERRBREZ TEL TV,
5712MHZ*@EJJD5$"§&;*\ =Ry Z0 I IMN-TROr=Y 53]
ENAES HIZET L, D%, v ofinT, PEkE
FEHIRER A2 T E L TWD, 50N 74 A hw v if

%2%%@&%%@%m@ﬁfﬂ%%~/ﬁﬂy?v
JEE 0 4 W e

(NI YN OM/FME%T@%T%% & EEAAL

BRIIA%THD, ZhoOmE HEERBIIET L
T5,
4. SRBRHENESN - MBREEDE

4.1 1428MHz i IEZE A A KRB & B v A 7 A

TICHRENSE T LT & B I e 25 (238MHz 7
IN—F =y I NUF L ATOMHz 7 — A Z Z2fii
M%Wﬂﬁ@%ﬁ%wi%ﬁﬁﬁﬁﬁﬁ_owfﬁ

WZF O TART, 3T &R & JE IR
Hﬁﬁﬂ&%ﬁAﬁ’T%WL itﬂﬂ%mwt
AT6MHz KB @ A & AT 23 N&IDXic L v
BYELEZY, ERUEEEE Y AT AcBWTEE
AP E, AR R A 08 ARG EA IR U
ThYH, T2 CiMmoEKRE, —flE LT
1428MHz 4§ 1E. 22 I Fi K HE /7 = JE I & A 7 L OFE il %
UL

1meﬁEWmmk E IR AE L AT ML,
AP EE ST - ALAHFREE AT RE e T TR L 4 A
025W#%¢mﬂ&ﬁ% STHERIND, ZZHN

THY—RBER M B0, F2ERICIL2 DETD
A AZEIRAE I L CERUE 5, 2. bkWeiE
K& B RS N & 22 i £ TO BB EIL, RES

BEINTARER - AR E(L S — 7 v (BB
HF-20D%Y) A S5,

AT6MHz 7 — A & Z2ffdl . 1428MHz i IEZE[f) D 7= & D &5

MERERT At ABRAE R, B L OIS A ES - AL BT 2 2 B RS 2R

Frequency 238 MHz 476 MHz 1428 MHz
Type of amplifier Solid-state Solid-state SOH?(_)S]Eate Solid-state
+

Number of amplifier 4 1 1 4

Pulse width 100 us 50 us 50 pus 20 us

Repetition rate 60 Hz 60 Hz 60 Hz 60 Hz

Input power 1 mW 1 mW 1 kW 1 mW

Output power 3.5kW 2 kW 120 kW 2.5 kW
(5.0 kW max.) (2.9 kW max.) (3.5 kW max.)

Gain 654 dB 63 dB 20.8dB 64 dB

Stability of output power

Stability of phase 0.02°/10 min. (std.)

0.011%/min. (std.)
0.014°/min. (std.)

0.026%/min. (std.)
0.014°/min. (std.)

0.052%/min. (std.)
0.062°/min. (std.)
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