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Abstract

We report the status of chirped FEL pulse measurement at Japan Atomic Energy Agency (JAEA). An infrared-
chirped pulse is an effective way of dissociating molecules. The chirped FEL pulse oscillator is operated by the JAEA
ERL-FEL superconducting accelerator, in which a long pulse of electron beam is provided. The chirped pulse was
previously measured by an autocorrelation. In order to measure the correlation between time and frequency in the
chirped pulse directly, the frequency-resolved optical gating (FROG) is being developed in new experimental room.
Until now, the power, distribution of wavelength and polarization of FEL was measured in the room. In addition, the
second harmonic light from Te crystal was observed using an MCT detector.

JAEA-FELIZBIF AT % —7 7 )L AEHRIDOBLR

1. [FLC&HIC
\ S|z

Heo s =T nETREEmEE L pee 2 FREIEET - b

TRV F — R O NEZ (JAEA-FEL) T, #9 MLIFROGOMER D EELR LI b D TH D,
20MeVOEFE—AL&AERL, 2K FRI FROG|Fautocorrelator & spectrometer ™ #H 7 & 3o & 7>
(~20um) OFELZ At L Cx -0 o, & 674 %, SHORMS @%?R%autocorrelatori f o
TO7aRNXVADBRENIEEFALT TITW, TIEEELLIEEERS (BE) &
(>100us) 7~/L AP DRER & JERE o0 FH B 73 il 4 = spectrometerf‘%ﬂﬁﬂﬁ‘ %,

Nz, 2FE D F ¥ —TF ZINTZFEL NV A DAERIT L .

LTV AEL Detector
S5 LEF v =TS ADIEME LTI, BRI D Spectrometer

LR T T ORBEERZR ENEZ SN LB @i,

LR Aoy DFFEEILE DT — R OUEN 2B L)
OIRBEMRIR OARBEICIET D Z & Tirebh b, Ly ZnSefilter 1

L. 8% OFAE IR = 5 £ Lo i o 7- Te 5 A
¥ (D T L F—RAy TN OIRBIE — R AL S
=)

% (Intramolecular Vibrational Redistribution, IVR) = B " D>
L 15 % 1 D IRBEO BRI LTI 2V, 22T o |

FRBED IO DYENLIZE ) Ko IcTF vy —T itz
iz X, ZOBBITEICEZ Y, REEORIX
BRI 23D
SRET. Fo—7 SNIFEL SV R & Sl o)
SHG B CLHHBAIC & » THlE L7z, HEMIZ T O E X1 : Frequency-Resolved Optical Gating (FROG)
23.3um., /L RIE319f(FWHM), F % — 7 & do/ay  OIEA
=143% THo7P, Lol od &%, W - JE
BB & BEHEHE TE T\, LT DOfiF & OHERE TIL. autocorrelatorifi > 2 7Y # —
HECIZZOMBZ R<MATHS T ENEERTZD, |ZPET7 444 (t = 23um) Z#HAWTN S, [FI%
Tk 2 13 W R4 MR 2 — | (Frequency-Resolved 7 o i i 12 13 2mm 5 00 Te s i & B L C 35 0
Optical Gating, FROG) Z & 2§ « R EAIAZER]  10umf R0 E O YA BTN D, Z0%, B
PS> =2 & L -7 B i % spectrometer T 2 1l L. R & ik
BoOMEZET D, ZOEEISK, Fr—T %
NV ADISHEROEE, F v — 7/\»10){52% BIE &

A

Chirped FEL pulse

! E-mail: lijima.hokuto@jaea.go.jp

738



TP79

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

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

Fe9 2 b asEcBnTnal FROGE1T 9
%@Eﬁ@rc/hﬁ%$®w+w%éo%ﬁ%$
DNFRIL, TefEi DO FALIZxT 5. FELORIGHEIZ
ARG T 5, £, —RITEOBRE TR IT T F
& S Y R S ARV T TN SR NN = o S E AV SN 11
FEICENT D /M EETRAND Y, FHEEED
CDIZHDRT A —2 it T A0ERND D,

3. Fr—T/NLREHE

3.1 i R

ZIVE COFELDO JEFHANEFEL® ¥ 7 ¢ — D
output coupleriT < TIT72 - TV, RIEBRMNM DT
BIOBBICEREZHEL, 2 2028 NTT7
5L LB Fx oinEsEsE L . FROGD 728
D FEEREF 1T 22m D K F ik R THREIEN TV D,
FEL v £ ¢ —®output coupler/I 3tz Y 4 7=
HIZ2MmD B R — LB DL RIS X DD
diffraction/d K&\, ZD 7=, MEZR=M. output
couplerff UL IR ABRIE L. Pk RN 2 AT
FATITVVIRRE TIHESMNE N H - 72, = DOk R D%
. AR EZGRAD? TV I 2 L—
%z & TiE LR, *@ﬁ#ﬁ%ﬁiﬁ%$ PN
K DOKRGMBIZERINT D Z L 2T A7, N
@“*@@%%ﬁki@%%%@@ﬂﬁ%%abf
HZEF = L N—HNIZID TV D

BRSO T ﬁ@ﬁﬁ&ﬁf%étb KEH
HDIRRETH DL E TR TWVDEN, ZDOLED
i 25 20 2 1240~50% T, FEER M| T & EF500mWAR
DRI ERBICFIHTE TN D

3.2 FEEREMLE R L FROG

H2IXFEBREMOWMY HHLF = o N—HNDOEET
H5,

X2 :

FEREMTF = N —

FFE R Ao TL DHORITEE L ZE5emT,

FROGZ DBIE # AT ) I ENKE VW, £Z T

2 GRAD; General Laser Analysis and Design program (Applied
Optical Research, AOR)

739

F o NRN—NIZII20DHM I T —E e bET-
EHRERELTWD, W7 —0 XA BA
F—OLICEBEL, 220035 —REE 25

EMTEXD I -oTED, 2 EUAIC
ENSEEEZOND L HICLTND,
FeEHRIDIRIK
4.1 R AG
K3x e a HW T, EBR=ECTHIE L/FELD
KBESATHDH, ZOHITE i%ﬁ%%ki%mbt
REETIT o7z, TDT=D, A DEEFTIZKIZ

WA R B D, KE W IBUI3EFTH 0 | %ﬂ%
11212, 21.8, 22.6um<T, ZOfEIZR < EH HAL T
HRKOWINHEE & —T 5,

o, ZOREDEXDE S E—LDTRILF—
ISR DFERL/ 8T A — 2 )1 516.9 MeVTH - 7=,
ZOHA. HEOY— 73R E 5 21.14umi
B3 THH8. 2 OMITAKDOEIE F21.2um

FE—BET LD, ZOBRESHNGEFE—A
DT FNVX—%FNT 5 Z LT TE o7,

T3
0.8 |

0.6 |

S@EE [arb. ]

0.4 |

0.2 ¢

X3 : 7

4.2 FELORYERIE

MAT DR ERE LD THD, ZOHIE
TR HEFIREDT-DICFELDORTU — &K L LT
HWE L, BEhO0EIXAKEFmME RS, Foxr D
FELCIE. YD1t J7 A iXoutput couplerZ Hi7= B
TIHEE S (90/E) OEMFELTH D03, MEER=E
MOENRIZELVREEANEDD, EREF =
N—WNTORNEAIX, FHEFHE TIXIBETH Y |
MERFIZZ 0B L < —F LT,



TP79

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

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

0.8 |

0.6 |

Power [mi¥]

.
[ ]
150 200 250 300 350
{RHA [degree]

X4 : FEEBRET = =N TORNL

100

FEo. ZORERTIRD B AFEGR & O IR 5 A4
EaRD, T ZICFELZ L L TR A DO HER
LTWd, Z OB, 5 Ok H 2% Mercury
Cadmium Telluride (HgCdTe) % v 7=,

5. FLHESHE

JAEA-FEL CIIB8MEZSR#FH LT, v
IIIVADBEFE—LERAESE, ZNICEYFr—
TENEFELZRIESE TS, ZThETiZ, BD

740

MBNEIC L D F v —F UL 22 FM LA, SR
DT RBEOEEBR O -, W & R E OB & HlE
THMEND D, FDT-HFROGIZ L 5730 23
BT b Lin, £, KREBRIIH-ICFER=E
ZRABELTCE IS EZEE T 52 L & LTz,
BifE. FROGDEHHIR ZHefii L CTH 0 | WRHAm.
WHED/NNT A= PNERETHR TE2>oH 5,
AHt. BOMBEOTEDDOMERBEDRT A—H %
Bl L7-1%IZFROGIC L A Ml 24772 9

RBARMEIL -, Bt g e G5 F
(B)) 1874026501 %13 T\ 5,

& Xk

[1] N. Nishimori, et al., Nucl. Instrum. and Meth. A, 475 (2001)
266

[2] R. Hajima, et al., Nucl. Instrum. and Meth. A, 507 (2003)
115

[3] R. Hajima and R. Nagai, Phys. Rev. Let., 91 (2003) 024801

[4] S. Chelkowski, et al., Phys. Rev. Let., 65 (1990) 2355.

[5] #%*+B—, O plus E, No. 176, p. 102.

[6] R. Trebino, et al., Rev. Sci. Instrum., 68(1997)3277.

[7] G. M. Knipples, et al., Opt. Comm., 118(1995).

[8] H. lijima, et al., Proc. of the 2nd Annual Meeting of Particle
Accelerator Society of Japan, 793(2005).



	１．はじめに
	２．周波数分解光ゲート法
	３．チャープパルス計測
	3.1 光学輸送系
	3.2 実験室側集光系とFROG

	４．光計測の現状
	4.1 波長分布
	4.2 FELの偏光測定

	５. まとめと今後
	参考文献

