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Abstract  

Towards realization of x-ray free electron laser (XFEL) in wavelength region of 1 Å, 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/πmm⋅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. 

 
8(88モ

 

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

 
2005 12 SCSSモ

ス
2006 5

㌹
┘ 2006 5

8 6 20 ┘
SASE ふ モ ┘

x SASE さ
RF
ッ

┘ ぞ
2πmm⋅mrad 800A
400A/πmm⋅mrad ス

SCSSモ Fig. 1@ B モ

ゝ
SASE

フ

ゝ @ B さ

さ 238MHz
476MHz RF 々

モ
″

ゝ @ B

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)

96



RF ┞
ス

ゝ@ B

@ B

RF ┞
@ B

┞
┞

❻ @ B RF

さ ㍂
┞

ふ

┞
C-Band 5 3

@ B

3 (1)
500keV 1nsec
├ (2) S

┞ 50MeV (3) S
┞( -30 ) C

┞ 250MeV
(1)

み

フ (2) (3) Q
フ

Table 1
@ B 3

ゝ @ B

 
50MeV

250MeV OTR
ふ (1σ)

5psec 2psec
ゝ FWHM 1psec ゝ

OTR
@ B  

┘ C Fig. 1
C-TWA#2 ┞

┞

@ B

ゝ
~1psec ゝ □┢  

 

ス RF

24 ㌹
㌹ 2~3 RF

Table 1 Estimation of normalized projection emittance 
 

Energy [MeV] Norm.Emittance 
(εx, εy) 

@πmm⋅mradB

Calculation 
(εx, εy)

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)

 

Fig. 1 Schematic drawing of the SCSS prototype accelerator 
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Fig. 2 Dependence of SASE on peak current 

Fig. 3 Dependence of SASE on K-value 
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