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Abstract

An oscillator-type mid-infrared Free Electron Laser (FEL) named KU-FEL has been developed at the Institute of
Advanced Energy, Kyoto University for energy related researches. A THz coherent undulator radiation source driven by
a compact-accelerator using a photocathode RF gun has been developed as an accelerator based intense THz light source
with quasi-monochromatic wavelength spectrum. In this paper, the present status of the facility is reported.
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Figure 1: Layout of KU-FEL facility in August 2025.

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

-978 -



Proceedings of the 22nd Annual Meeting of Particle Accelerator Society of Japan

August 6 - 8, 2025, Tokyo

Table 1: Performance of MIR-FEL
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RF Gun Operation Mode

4.5-cell RF gun / Thermionic

4.5-cell RF gun / Photocathode

Wavelength Range 7 5’3;41 5_ ifnptng G) To be determined
Max. Macro-pulse Energy* 80 mJ @8.4 um 57m] @11 uym
Typ. Macro-pulse Duration 2 Uus 3.5 us
Micro-pulse Repetition Rate 2856 MHz 29.75 MHz
Max. Micro-pulse Energy* 14 uJ @4.9 um ~50 uJ @11 um

Micro-pulse Duration* ~0.3 ps @11 um [30] ~0.2 ps @11 pm [30]
Typ. Bandwidth* 3 %-FWHM ~6 %-FWHM

Max. Extraction Efficiencyt

5.5% @11.6 um [28]

9.4 % @11 um [29]

4.5 ZE R = JE I B TSR PR B X472 LaBe P28 246
DI E 266 nm D~ /LF 2L AL afbL —F A RR it
L. CEafRENMES 7B OMERES Table 1 (RLT-,
Er BT FERE TE TRV, BT BN
BOHKIZEY, FEL Z A 23 8L THY | Z0fa s
HRIRE RO B IR AW B A A5 6 N5EE 2 Hhb, 2
ZA=PaVI S LB rABIE b % @Rk Y = TS TPy s RN ]

1/100 HEWV8 | =7 SV AT R — | TE T T A0,

FOE W7 L 20D T R L —RNELND, T
FUTEAR 72 s B 2 (B L CIER B 2 A 45D DITiE L
Pt S Y A VR

4.5 ZE)l i) R - SR O B AGERA I W TR R
11.6 pm [T THR K 5.5%D 5| ZHLZh=E03[28]. JtFiE
HEIZBWTIEE 11 mm 2BV TEK 9.4 %05 X
LR PO TV D FEN RSN TVD[29], Hiv 5]
SHULBENELNTODEME T TIREVIZe LA
EVNELNDENMONTEY, IHE 11 pm 2BV TEL
e fiE s CIE A EIER 0.3 ps DIZ7r LA, e
FRIE R TIEIERT 0.2 ps DIZ 1/ ILARNEHNT
W5[30],

4.5 72 filE A s T, RN —T L 22 E A
BZENR T AVRTIN A SRR YV AR b ST
WRW2D | ST H 0BT 200 pC LA FIZHIBR
SN TW5, Q-LEAP FHED T T, T/ FH=0E
2RI~ @ —7 'V ER, IRZERE T AV
AHSURAYV JARE B 277 1.6 22 & & E 18
ZNEE IS AL TS, ZHE TR 3
WTv 7L A T ps, 22 S 100 MV/m DEERIZAL
HLTWB, F-, FEEE T CsTe etz 7R pE
T, AT 4am I REDEDEFE—b~ L
AN 3ps DEMBTEHDIN, N F Y= E &
550 pC, FEL X712/ VAT RLF —120 W@5 pm %3
BRUL7=,

2025 4 8 A BIfE, AZEE T R AT ZHAB L= —
W —RT—ar TR AR R R~ 70/ UL AT R )L
F—ZBWT, FRAHE L —F L TENR S
PEREZ A T AL, SIEHLEB LY —27 U —
WCBWCHAEBRE T O LESA FEL SU TR &
R SR

SRR ERL R 25 D5 FEL O/ L AR A BT
BT HFELEL T, RIEE RIS IR EVE A H IR
T/ L AEREICH B FEA TV, FERRIE L R EfE L
T T COIEMIE D FAZ L DA MV IR H8 b %
FIR LTz SVAEREFIETH D, ZILETIZ 30 mm ED

100

> e-Beam
% FJe\rgy
- e

3 10} {—=—10
0C> ——35
w ——30
o —v—27.1
S 1 4{—<—25
g ——22
5 ——20
o SHG

2 4 6 8 10 12 14 16 18 20 22 24 26
Wavelength [um]

Figure 2: Macro-pulse energy of MIR-FEL under the
thermionic operation available at the user station 1.
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Figure 3: Operating time of KU-FEL facility in FY2023.
The adjustment of accelerator, machine tuning of FEL
lasing, study of 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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