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Abstract

Towards realization of x-ray free electron laser (XFEL) in wavelength region of 1 A, we constructed the SCSS
prototype accelerator as a test-bench where performances of key accelerator components and systems are fully
investigated. Among the key subjects, performance check of the injector system comprising of a 500-kV pulsed electron
gun and a three-stage velocity bunching process, which governs electron beam quality required for self-amplified
spontaneous emission (SASE), has a first priority. Via beam tuning over half a year, SASE at wavelength of about
50nm was successfully observed in June 20th, 2006. The analysis of experimental SASE data predicts that essential
beam quality, i.e., "electron beam brilliance" reaches to the design value, 400A/mmm-mrad. In this report, we describe a
strategy for beam tuning of the SCSS prototype accelerator and show the achieved beam performance, including how
the beam brilliance was estimated.

SCSSRABIN 8 0 ¥ — A 88

1. [ZC®IC HEIE AT A A2 I v & A% 7HAT 2 HER R
7l . BT — AP DT A
2005412 7 & 4 - 72 SCSSFRBRNLERE D £ — A é%@;ﬁg;ﬁﬁ ;ﬁgci:s%si; i@b%%?é
L, BREBUEHER O, INEE ORE - 228 55, 5 ¢ 3 ‘)57‘/1%_’%%5'@%) S LAl By
fERR O =V T@REEZRT, 20060F5A DF mwmrpnsg 7o U0 L—xETHRE HEL
TR TORIBOBIRER N RS2, L—F = - L cameg foc\é
W A H 45 U 720 ge O AR ) B — L TR 13200645 (1) %Fﬁﬁ%ﬁ}ﬁ%ﬂiiéx’74’ 2T R LR
ASHM GRS, 6 H20 HIZHEEE R AHET FALOME] : E— A Y + X (L2 BRI &
SASED BN LT, SBRINESER D H KD HEY BATI v AL ADEN B XE -7, E—AhT
1%, x#REEIKCSASER fafnd 272 O IC L R FE LRp— T EHED L X o k?ﬁﬁ%“(“ﬁ)é
E— ABEEEZ T MY — RREEHE &3R8 28 COERICE. BIENOHTL é@é%t\x_b@jmo
AL AT BTER AN 5 2 S1ChH D, S A %ﬁﬁﬁ%‘éﬂ\%?ﬁ&')é 238MHzD 7' L /3
SOEDE— AL, BISIEA T A X2y £y gg6ME, 7 — 24— ORFE )Y | 0D Y
s v Aommmemrad, E—2 BIES00A, WA E—L | ) 4 b xR A REIIT A S v o LT

ﬁ)ﬁ“(“400A/ﬂmm‘mradﬂZ§§“ﬁ Lflo nb E—A7 a7 74’/1/03251}:75)%%%13[1@%%&:%5
. = TJHE S = AORIEIREZRTE LT,
2. E—LRARERTH (2) A==y T JEEBATLA AT

SCSSHB NS DM & Fig. 17lRd, W 2 2 AEOPU] 3o TR 2 5 A

' E-mail: tanaka@spring8.or.jp

96



TO04 Proceedings of the 3rd Annual Meeting of Particle Accelerator Society of Japan

And the 31th Linear Accelerator Meeting in Japan (August 2-4, 2006, Sendai Japan)

500kV
E-Gun

A4 —
C-TWA#1 C-TWA#

2! Chicane

< r
S-TWA

ID#1

S0MeV

I: Magnetic Lens

I: Quadrupole
o: BPM

OO

SR
Measurement
System

ID#2 250MeV

Dump

Fig. 1 Schematic drawing of the SCSS prototype accelerator
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Table 1 Estimation of normalized projection emittance

Energy [MeV] Norm.Emittance | Calculation
(ex, &) (ex, &)
[mm-mrad]
0.5(bef.deflector) (0.6, 0.6) -
0.5(aft.deflector) (1,-) -
50 (3,3) (2.8,2.6)
250 4,2) (2.3,2.3)
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Fig. 2 Dependence of SASE on peak current
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