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Abstract

XFEL/SPring-8: the X-ray free electron laser facility is under construction, which is aiming at generating coherent,
high intensity, ultra-short femto-second X-ray pulse at wavelength of 1 A or shorter. XFEL will contribute to new
science, such as, the single bio-molecular imaging, the pump-probe experiment in femto-second time-resolution, the
high-temperature plasma experiment and basic physics under high electro-magnetic field. Year 2009 is the fourth year
of five year project, the facility building construction has been completed in March 2009, and about 70% of hardware
components have been made, whose installation has been started in July 2009. The high power operation of accelerator
will start in October 2010, followed by the beam commissioning in March 2011. The first X-ray beam will be delivered
to the user facility in 2011.

X B HET LV —F—FHEOHIR

C/Ny FHNEESREF (35~40MV/m) . # LT (3)
CeB HifE i & WK™ 2 v & o ZEVE -8R D iy

1. [FLE®HIC

1LIZ/RT L 91220068 5 0, SPring-8IZffR% L
TXMEABE TV —Y—Jiz%[1] (XFEL/SPring-8,
Z Z TXFELiZX-ray Free Electron Laser T& ¥ .
UTFTXMFELEHKET) ZEFFTTHD (K11
2009 IR LA IESR i E 7o YV 2 L —X
) . XHFELOBEMZ, RIS VEE B —
7 ¥ ~10% photons/sec/mm*/mrad?®/0. 1%BW, #i¥E
VA (300~10 fsEZIFZNLLT) | ZEIA0IZ100%
ab—Lr b, ThRbbE—AWE CMENES -
TWAXBEZKEL nm ~ 0.1 nmPL FoO&R (7]
) TRASEDILOTHD, TOXMERASE
D7D ST B HATIE, B O g Bt
LTI LSO THRAMEE 2o BRI OB T
PEIERIFEL (Self-Amplified Spontaneous Emission
FEL, SASE-FEL) TH %, k=3I v ¥ v X &E
SN O RESEZE S E— L 2 BAINE
FHZT 8 GeVETHIE L, F X100 mizd K&
AT Va2l —ZICBLTXBREEICT
SASE-FELZE{ESH, 7> V2L —F2HNOD
H SR &2 BiE L, fafn L~ L (~10 GWLL
)T U7 X2 BRI 5, Bl
EIFIIADT >V alb—F « BE— AT
IZTAX— T D0, FRIIAFHADT v
Val—H  c BE— AT A UEMERT D,

HA TR SNT=3 oD EEREHIC L -
T, 3=y R TCERFTORED o
Px 7 b LD L RBORENYETE D,
Thbb, BAROFE T, (1) BEZEH Ik
OB T oY av—42 (2) @ELD

! E-mail: shintake@spring8.or.jp
4

X 1

AL, MoFE XY /RO IER R TR
1 AUTOXMEELONRICHEBTREE 2D, =
NITFHEORTRN I —a v OFE Oy D —T
BATNDZENLBEZ LD, 2001452 XHRFELIC
BT =3B AE A X — b LTz &, oK%
37 ®12SCSS: SPring-8 Compact SASE Source™”
nYxl FEZHDITTNWD, REOEIN - RE
EbHWE o THEREHIE TIESR SRR TE 5
(20104F BE AR & T . 201 AR PESEHARRAE T78) o 72
B K ESLACIZ &% T & - 72 LCLS (SLAC Linac
Coherent Light Source) [ E—ALTF 2 —=
THRHEIT L. 200954 H 10 IR, 5 Al TIHRAID
U— 3 — g 2 B U, 5] &t X FELAAfIZ i L7z
(4], ZDI0ANBRIHERN AL — N5 TE,

XFEL/SPring-8 #RANESHHR, 7o V2 L — 2R

PR



Proceedings of Particle Accelerator Society Meeting 2009, JAEA, Tokai, Naka-gun, Ibaraki, Japan

— 5. FxDSCSSHR
HN3E 22 132006 4F O FELFE 3R DLk |
mm CHEBHLTRY ., BEEX

INLAZARIILF—DRL UK

2008/09/19 17:10 - 2008/09/19 19:10

EMTOT77AIL

D EZ2EL AR (50~60 nm) |2 T
a— Y —FIHERZRHLGE L T
Wb, RBIEFR XD AREITH
L IEZR O MEREM AT
50~60 nmiZ CF E L fafn)s &
Enzi2l, FEM20 L
\ZFELHE i3 O TR ETH D,
FEHEXHRFEL CTULRIEE D A o 2L
AT LEMHTHTETH D,

Laser Pulse Energy (a.u.)

56 nm |
60 Hz
Fluctuation 11%(STD) |

2 hr

T =

REBEISIOMICEST VY= 0
V—&IXFEJ jbl/\f @LLD/\
25 I 7urUNEn) @
TEERE— AEHEE %2 HR
LTBYE—LR—Z2AT T4
%ybﬁuﬁf%w\ﬁ%mﬁ BWTZER
FELEME N EBLTE TV HE iﬁ@fk%m 7
% Eﬁ@%#%ﬁéhfwé%%ai CeB, Hif

BIHEBRALTCWD Z &, ZEIREEHRE S X
?A@%ﬁm FEUERFIE SR DIK 2 A4 Xk, 7L A
EY o L—ZERMATICBHRE L TWe2E A 83—
% J5 A0 & FEEPENFE 7B %5 3 i 22 7E £ 100ppmBL T %
B LI ERERBT NS,

2. IERFIOER

[ 3IZFE LW s O R 2 7777, 500 kVod /L
ABE TP ELE, K v ¥ ADET
E—LZ LN F v — NUFr—T AT AT
RN F LT, SNV RIZT 50 MeVE ThI

WL, oA VB O N T ERiaRIC Lo THE
IOV RET B, DENIS/NY RIZT450 MeV~

MR, v ar A N FIERE, CN RIZTL 4 GeV
AR, BT a2 A RN T ERME, Bl & fEEC

L L 0
| Injector out P

‘; K 25 % BClout

e o = | I-co
g ;o 20 € - g
g% o 15§ " w 3
] - 5 . La §
HE'R - ws B i =t
€ 254 : £ 311 ™, L
& 26 0 &

10 0

measured by Si photodiode

B2 SCSSEERMH

Time

o 10 20 @0 4 50 el 0
measured by Ce:YAG screen

#(EUVIE R)DFELH D2 EME L2l 7' e 7 7 A v
N RIZT 8 GeV~IEL, EX100mp7T v
Val—H T A EEiEIE, XHRIEEIZ TSASE-
FELEMEIZ LV 2t —L v MR L—WF— X2 IE
IHDL, vUUNTA—EERTITRT,

BTN 550 MeVE TS, b\zb@é ErA Y
B =TV, SCSSERERNIHERIZ TZ OVERED M
I, FELHEE DGainfh>5 ., Slice Emittance 0.7
m.mm. mrad, B— 27 &R 300 ARESNTEY ., #1
DINT A =R e T DI ENRESN TS, 72
Fo FHE D AGS 2R TIL26E 7T C = I Al E 22 & A
TRFEEORIELEZIToTEBY, Zhick-T
50fsec PLF 0D Fi & T4\ R BT R~ — 85 B oD BB 1
E—AEEMET D ENAREL o TS, K41
FELY' R = L—¥ 3 > 22— RSIMPLEX|Z X » T P48
SN XHRI R OFELH /) CTdh %, FWHMIZ T 10 fsec
BEOMD TEVULZOHIZ, 10 WD B — 7 /3
U—RNEFT B, SNALATRAF—E 0.4 n]JTH
D YETFEE, 2 x 10" photons Tdh b, 72 ISXFELD
TRBOBEEL 72> TND X U RXTEOHS A A —

=

|

= 504
# BC2out | & "y ;. BC3out 4000
Be e 1440 4 iy -

(w) ueuna

P
S-TWA

BC2 C

with Deflector Cavity,

0.05 0,00 D.OS 010 8.75
Time (ps})

BGeY
Dump

Undulator

Beam Diagnastice

— 4

- 10 ___ Peak current T
<= 157 A =e=e- Beam energy -
-_/;
)
c O
g 510°

c
3 ®
~ £10
@ ©
lg.J m 0

107 17—

[ 3  XFEL/SPring-8/li 25 DA Rk



Proceedings of Particle Accelerator Society Meeting 2009, JAEA, Tokai, Naka-gun, Ibaraki, Japan

VU7 TIE, IR S5

W RV SN TEY, & all
EZ LN IR Fa—=
TNV THA 9,
STCRY RO FENFEEILE SN
VT RIEEE O R THRAET D EIR
E— RERETLIHHEEZAELTE
0. LER~IVF N F SN A
BELR-S> TS, ZHIZE->TA L
UF MR 4.2 nseclZ Tk 50

w
&
T

Radiation Power (GW)
]
T

=]
T

fﬂ I %h' k

'\WM:

bunches ¥ TZ 1V A THIE T &

Bo MEEZORE SV ABY KL 4
1L 60 HzTH LB, ImA Ny TF DL A L

JE W E 1L . 60 x 50 = 3000
bunch/sec & FEFIZE WHED IR L D
XSV AEFETE D, ZHIEX N7 EDOHSy
T EBEZERIZAS L CRNETE (100 nmE£S) 12U
WU TZXHRFEL SV A CHRET T 2By A A=V 0 7
IZBWT, BT EX IV ADE MR EmL< T 5
7O TEHERFERTHY ., ZOFHIZBNT
HARDXFELAMLIZ LR CTHEAL L 72D TH A D,

3. MEFEIAVER—REDEE

8 GeVOMRIINMIEREITIIRASETHR TH D, FFIZCA
Y RMEEE A EILITKRE <, BEQMMN T 1
VxJ NOEERET D, BIIE, NEE, G
RIT=ZEETEICTREEENEITHTHY, T
128 0% MMAINTZ, 7 T4 AP IIHE
IEE B ICTEENETHF THY, 1TV 8 0%
LB ST, FOSNVAERRITZ=F a0
ZHL, MEEIVEEICERYENY, Z07TH X
NI 4 A ey 7Y —~ORBEBEZRGLE,
F IR &P, E AR, BRSO &E

EFE—LTR/LFXF—8 GeV,

ZERRETR) o

" L
20 30 40 50
Time (fsec)

03 02 -0.1

oo o1

02 03

* (mm)

BE1ATO () XEHmE
(£) 50 mMFHETOE—LATa 77 A (BRESA
SIMPLEX> ' S 2L —3 3 12k B,

BRI S, T L VIEKR T v 7 ICRE ST
2o
TroYalb—HF, BELRETHTLESES =
27NN TC DR INE B2k (SAFALT) 73 BR3E 22 b = 4,
KEEIOVT Va2 L—FOBELZRBLTED
RERFETICIBEERET LI TETH D,

4. £EH

BITEE C, AEEER., NN Es s Rk & o JpE 1L,
FIEATF 2=V B ICH#ITLTWS, ZDTH
X0 IESE SR O E ZBR L TR Y., KED 10
AN U RVAOINMBEE =— > T AR — |
FLT2011HED3A%R2DEIC, EfFE—2%527T
VA b —HEIERIELTETHDH, XBREE
TOL—W—FIRICIIEERE T E— LHENS LT
Thh ., SR EHET 212X, D &by
ADOE—bLF2—=0 T 2ETIHTHASAH,

B X R E 1A LUF
HITX e —27 R0 — ~20 GW

ARy MY A X BIHTRE@50 m T i
(100 nm AR v MIEHTE)

0.2 mm FWHM, 14 GV/m = 1.4 VI A
(100 nm FWHM, 30 TV/m = 3000 V/A)

XL A E ~ 20 fsec FWHM
YL AT I AF—@1LA 0.4mJ (photon energy 12 keV)
IOV AT H@LA 2x10" photons/pulse

KEE—7HE @1A

1x10%* photons/mm?/mrad®/0.1%BW

etV 20 3% L 50 bunch x 60 Hz | 3000 pps

TR IR L 10 ~ 60 pps

EFE—ALAT R ILF— 8 GeV

S A B 0.3 nC/bunch

kAL 2 » % > 2 slice (projected) 0.8 7zmm-mrad (1.2 zmm-mrad)
T RLX—3H  slice (projected) 08x10™* (1x107%)

TrYalb— AR, KNTA—H 18 mm, K = 1.9

TV a L — 20 E 90 m

1

TYUIINT A—H



Proceedings of Particle Accelerator Society Meeting 2009, JAEA, Tokai, Naka-gun, Ibaraki, Japan

S & XAk
[1] XFEL/SPring-8, X##HHM&E T L —F —FHHEIZ>

W, ROFB—L_N—=V 5B
http://www.riken.jp/XFEL/

[2]. T. Shintake, et al., “A compact free-electron laser for
generating coherent radiation in the extreme ultraviolet
region”, Nature Photonics advanced online publication, 27
July 2008 (doi:10.1038/nphoton.2008.134). T. Shintake, et
al., “Stable operation of a self-amplified spontaneous-
emission free-electron laser in the extremely ultraviolet
region”, PRST 12, 070701 (2009)

[3] REIEZEOWRIL., X FE L O, MEi D

BIZE, BPEIRDLIC OV TAZERICLO0 KL LD A FER

SNTVDLDT, FMITZELLEZRINIZN,

[4] http://ssrl.slac.stanford.edu/Icls/commissioning/

P. Emma, "First Lasing of The LCLS X-ray FEL at 1.5 A "

RIFHIEEE (Dt ITAEL) I2kd, Trval—#
ESOBPMZE R R #MFEl, /294 T v 7 OFERESR

W, BV a L—HAREHR Y AF300EIT L EE2AED
N ETAELT ITTHEI LTz, 1ERIC3y AZ LT,

20094E7 H L v CoN RHNEE D%
ULy NEE
R R BT D,

B & B,
EREL, TI7A4 A2 MEIZ

RF/N)L A 2
=

—>=<TrN

MADOCAHl > 2 7 LAEH OVME, &5 ERF(E 5 Hli o
AT, CNv R#ET o7 BEUKEIE, VLA RER.
EVa L —XEJR, PEINGEELELe E4ET v 7|2
W, G R %%wéEwmA@7/7i&%ﬁlﬁ

MR DRI EIK 7 ¢ T ThrE, BRNERHICAN L
MR e i, IREREEZ RS #5ok%%ﬁﬂ¢
WABF—AH LB A= —DERIRDLEZSIORERTH D,

ﬁ@7/7@ﬁ EIXhi7 94 A TV 2L —
9%ﬁ05@m@ h/xww6%6%&£~®ﬁ#%
o, FU~D ) A A M2 572D AT —
WVEM Y=V RS 7 AR, PENER, 7 2 A%,
JT7A4 AP ENTRTLIEOZ 72RO BN TWD

Vo

%:/b%&/7ﬁ
LE LT, Z0b Lk
HzEEAL, KREIREBRETT D,

THI5H X0 B#A Y L=
LV—& %57 T4 Al



Proceedings of Particle Accelerator Society Meeting 2009, JAEA, Tokai, Naka-gun, Ibaraki, Japan

—

FDSE T LT A P A X RTIE, CRU R
DEBRRR AT TN D, RKRINEESR 40 MVImET
AL—R =V TENTWD, FEHEFERATHD
BMVIMTD AT LD N v FRITMRD TR, #4560
BU LD AT LA RIRHICEET 5 2 & ICREER 202
EBHEPDHNT NS,

..
-

HMEBREE TGO A X v 7, CoNy RIMEE IV
HEL1753 00 0KOIMIEZ20004E6HICHKT LZ,
NFNRCFIEEARELE T 2F a— 7 #EDRD, &
MLNHEET 050 . YYNIR&DIZEH LI=as, A
Z o 7 DWEMIREE D) OFER, NI LE DN EA T2,

i Y
200640 B < AR DO BEAME D I —F ¢ > 7, HFHR
VD SCSSTRBRMNIHSREIR T — b & A X v 7, EBIndgs
TOREOEE, SHOEBRA =2 — HEHEO T TV
HERE, ZOLTOEGHETORWRES /2> T
W5,

8

M
5 4% E Cavity-BPM 0 /1 D7 8 155 1F % 17 5 R & #iTI,
Cavity-BPMIZH 7 X 7 o v O ESFRREN B LD N, £
DFEIEIMNTIRIET DL ERSH S, 0.5 mmiEFEDTU 1 ¥
vl ezl AL, ZRMEEZBEISERy hU—2
TFIAVICTCRHMES 2 =475, AEIIHI s
KWioT%DXED@ﬁ%%%ELTwéE®:ko)

=7

KEAFE SN INEES% %, SPring-80 U o 71T, =
DIED, 7 TAR Y BHZESLT BREOREY
AT ZJASRIOBHREZ O L ViR CTX 7=, BRO G %
W R CHm ez BT LI s 2BHUTHE &
HiZ, TR DEUEITEG L7,

4444444

)

BZEEET V2 L—& AT — A, XFEL T3
BN OERBEOT Y a L— RSN SE L X, B
28F = U NITHER S AR L2 OB HENBRRET
Hote, HPHEKREDENIZEY [ZDOEEIEIE S A
7 LSAFALI] OEMNBFER L, T ¥a b—F OEEN
BA%h Sz,



