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Abstract

A mid-infrared Free Electron Laser (MIR-FEL) facility named as KU-FEL has been developed for promoting energy
related science and researches using an intense, tunable and short pulse mid-infrared laser pulses. The facility is now
opened for internal and external user experiments. Moreover, a THz coherent undulator radiation source based on a
photocathode RF gun has also been developed. In this paper, present status of those accelerator-based infrared light

sources is reported.

1. [EC®HIZ

AR VX — L T2 SE AT Tk, RN B
L —(MIR-FEL)D#AELZ ORI H%Z B, /Ml
B i 38 AR 35 B (KU-FEL) 2 BRI L C5, BRI TR
MR & 5-20 pm, L 2000-500 cm-1)i%, 57 FHRE)
DFRENZOFEIRICHBLT 5412, R AE TR UL
AT, BV AENTER O IEIRIZ IR R A TS
MIR-FEL % W55 C, (L5 A O BRI 22 I 0%
NeF WU & 2RI L7238 L L — A BE B 78 2 8
A[RECHD,

KU-FEL #£E&E1T 4.5 Z2fAZAfatn s 8% B, 3 m
INEE(EH5E S-band), B —AEE, 7Y al—4&,
S HARE I IO S CUD[ 1], Figure 112 2017 4F 7
A BITED FEL ZEEMBIK X2~ 2011 4 12 A1,
JAEA @ ERL-FEL [ZCTEHSNTWZ 1.8 m 7o Pa
L—AR1EZNETIHEHAL W T Yo —4[1]E
RS HEHNT | SRR JE I E R OE AT M T,
FEL J&3AREREANERD 4.514 m 2>5 5.039 m ~EZ
LTz, ZORBREALDEE T D02 E T HREMIT
BERRE—Ray /L —FRIRE OV IR LUJE R 89.25
MHz ® 3 E#I/7 Y725, Fio, ZERIRHOE RS
ZeRERETL . B R TOOREY H U RS/ NS o8k
W BT —IZRIT TR BV L RO SRR EZNETO
2 mm 735 1 mm ~E/ NS U, EEROEHE 2013 FE
\ATHTT oV ab—2F IO EHIZLY, BUE, R
3.5-23 umIZBW TR FIREL 70> TWVD, F72, 2013 4F
WiE B — A EE=XEENE AWVWTALE - = R L
X MEENLFD DT 4 — R 7 il i1 2 ARG 2 —
P —IEHRIE AL, MR O L EMED ) BT pidts,
H % OIEIRSAFEO BB [ EL TV,

HIRAN FEL O BRI ZC. 3T AR 13O Pl i J& 1 o
FERTCRESE BT A TF 2N FEfEa TEML.
1 ps BREDF AN FIILIRZIZ, To¥alb —HIZ S
THETHROMER M THz e RASEIae—L T
¥ 2 b — i (Coherent Undulator Radiation: CUR)Y:
TROBFREHIT> TUD[3,4], THz-CUR FIROBERE XS

# zen@iae.kyoto-u.ac.jp

Figure 1 {Z7RL77, THz-CUR IR 1T HEEH 0 S Rl i e
W BT ERAFE O, & E IR SRR E L — &
KU-FEL & F#iL AL TW5, 2015 4E 4 HIDERE
153 8 B B DD E T — ARSI LT, &
D, 2016 4E 3 HITFEMGSROREEZ5E T . 2016
i 4 Blzabe—L U NEB R & A\ T MG SR
DHEFRAEAT -T2, Z LT, 2016 4E 7 HIZT7 oY=l —4
DEEZIE T L, 2016 £ 8 HiZak—L 7o yal—
Z s DI A AR LT,
Chicane Bunch Compressor
1.6-cell RF Gun
|

0.7-m Halbach
type Undulator

Solenoid

THz-CUR

4.5-cell
RF Gun

Slit
MIR-FEL

3-m Accelerator Tube

1.8-m Hybrid
Undulator

Optical Cavity

Figure 1: Layout of MIR-FEL and THz-CUR source in
July 2017.
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Table 1: Performance of KU-FEL

Wavelength Range 3.5-23 um
Max. Macro-pulse Energy* 30 mJ @5 pm
Typ. Macro-pulse Duration 2 us

Max. Micro-pulse Energy* S @5 um
Micro-pulse Duration’ 0.6 ps @12 um
Typ. Bandwidth 3%-FWHM

*QObserved after 12 m transport.
fReported in reference [5].
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Figure 2: Available macro-pulse of KU-FEL in its

wavelength range at the user station #1. Numbers written

in the graph shows the electron beam energy. Gray line is
the percentage transmission of air with 12 m path length.
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Figure 3: Operation time of KU-FEL facility in FY2016.
The adjustment of accelerator, machine tuning for FEL
lasing, study on the driver linac and FEL parameter
measurements are included in “Others”.
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Figure 4: History of total operation time and user
experiment time of KU-FEL since 2009. The maximum
operation time per year is 960 hours, which is limited by
radiation restriction.
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Figure 5: Photograph of new capacitors installed in PFN
with specially designed attachments.
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