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Free Electron Laser Oscillation in Infrared Region

using Compact Linac

Tsuyoshi SHINZATO , Tsuyoshi HAGA , Katsuji EMURA and Hiroshi TAKADA

Abstract

We achieved free electron laser (FEL) oscillation in infrared region with our compact linac installed in
Harima Research Laboratories in April 9, 1996. Electron beam for FEL needs some features such as long
pulse, small emittance and small energy spread. The linac has been developed to generate not only high—
brightness electron beam for FEL but also for SR injection. We have succeeded to obtain electron beam
with normalized emittance of 60 = mmmrad, energy spread of 0.5%(FWHM), which thoroughly exceeds
the guide line of electron beam quality for FEL oscillation shown in some criterion. Moreover we reached
to high peak current of 30A with SHPB system, increasing the gain of amplification. In recent experiment,
we observed 14-u m FEL oscillation with 25-MeV electron beam well-focused in the undulator part,

and estimated
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FEL power is about 1mW.
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Electron gun

Cathode
Voltage
Emission current

Normalized emittance

EIMAC Y646B
200 kV - DC
1.5A

7 ® mm mrad

SHPB Type Standing wave
Frequency 476 MHz
Input power 4.6 kW

Prebuncher Type Standing wave
Frequency 2,856 MHz
Input power 5kW

Buncher Type Traveling wave
Frequency 2,856 MHz
Input power 8 MW

Accelerator  Type Traveling wave
Mode 273
Frequency 2,856 MHz
Beam energy 100 MeV( short pulse )
(Maximum) 76 MeV( long pulse )

Macropulse current

Energy spread

Normalized emittance

Repetition rate

Accelerating gradient

100 mA

0.7 %

60 7 mm mrad
2 pps

22 MeV/m




FEL #£E &2z T = RNV X — 52 FOBETF L —
LAMMBETHY, ~7a/VADyay hgHx
ANFXF—EEBEEBMEED Z LB FEL EIEDRK
AT ORD D, 754 A b HABED IV
AR 03%, FREMEEE 05%/Hr OFEHB, B
JCBREREE L 002 CONMEFRAAS XT
LEAIZLY, =XV F—ENY A EE(FWHM)
T0.7% % #ER LT=. ‘

INHLOFR, Trvab—2HTREMER
EHRICEL CHOHEDEBRRAON R WERERE
— BB TWS., ¥k, Tvyvalb—4%k
2nmichizo T —AEE2mmEERL, BV
THHERBEOND E—LNRBAREL 2oT.

ELIZSHPB # AL, B— 27 BROMKEX
o, I VABERIXF=VvraTvRRERN
~HAITHER LTI, SHPBEAIZLSE—
JEBHROBERINISETHSD. BEZRALFX
— 25MeV 2B\ T ¥ — 27 Efi 30A ZiEFERL L TV
5.

3. FELERIL AT A
3—1. E—AFTFURKR—}
SAFT v I PRI v F U RBEFE—L%
BELLEBEL, o7y Palb—FPTHOE—
LK EERTHOIZ, MLIFRTLSIE, 2
LORAERG L 5 a0 NEBERLE & TR S h
ESFERD NIV AR—=FRATLAEZRALTY
5. RABEAORRAAIX25.0° T, =yV7
F—H ARV Z—HITH . Fiz, IR
03T EREA THD, KEHRE— LY XHHR
KERDBMBIZRY v FERITT, =XV F—]A
BYOWERELTWS.

3—2. EBFr—arE=xY 7

ToVa b — R ETOE—LADEB L HEMICE
BT 572012, E—L2BRE=FLLTarE=
Z 28, RPVarx=FeLLTETI v IZ®HL

mirror
(remote controlled)

WBLXOIMmETNVI=0 LD OTRV— L+ %
KI3IBRRELTWAS.

OTR 7V — MIIEBEFE—28L0ER 6 TUT K
EIRBIEHMOREIDRRATZAH LD, FLEB
WZ3mmBOE U R— LV EZEIL LTV,

3—3. 7vVal—#

TrValb—4E LTI, XKABREEZANVT,
REB DS KE H 18 % AV 7= Halbach B2 82 L 7z
FENRS A—F2F 27T, KARRIZIT,
Nd —Fe —-B Z&Z W\ TW 5.

£2., TrVab—EFRFA-%
Type Halbach
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Period length 40 mm
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Gap width 16 ~ 32 mm
Magnetic field 0.62~ 0.18T
K parameter 24~ 0.7
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