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Abstract

At the Laboratory for Electron Beam Research and Application (LEBRA), Nihon University, collaborative studies with
the High Energy Accelerator Research Organization (KEK) and the National Institute of Advanced Industrial Science
and Technology (AIST) have been carried out to upgrade a 100-MeV electron linear accelerator and to develop free-
electron lasers (FEL), parametric X-ray radiation (PXR), and terahertz (THz) radiation sources. Along the FEL beamline,
a combined FEL-THz transport system has been constructed, enabling simultaneous measurements of FEL and THz
waves. Using an ultrafast detector, THz radiation variations on the micro-pulse scale during FEL oscillation can now be
resolved. However, absorption of THz waves by water vapor has presented a serious limitation to these measurements.
To mitigate this effect, a newly designed glove box was introduced, drawing upon experience gained from the PXR
beamline. The glove box allows efficient sample exchange and detector replacement, thereby improving measurement
throughput. This paper reports on the development of the THz light source along the FEL beamline and the construction

of its measurement system.

1. [EC®IZ

H AR K58 78 F A Se it % LEBRA Cl, KEK &
PEEFANRS G MZERTE O LRI ZEIZLD, 100 MeV 7E
F-HANNE RO & AL, FEL, 237 AN v 7 X $ic &
TZ -~V (THz) FIRBH 3 2175 T %, THz 3 EIR
IZ FEL 742, PXR A FNENTHZRLTRY, %
WA O EF A IZHOTVS, PXR 512 Tl, 8B
HLIRZE R AT 2 W RIE EBRBE T CORE A /]
MR/ a—"7 Ry A B UHIE R EI L, #H
TERFDZE [ DIK 57 OV B A N2 HILHEHIZL T
W%, FEL 54> ClZ FEL & THz OEEE —AF (L0
RESRXTEY, FEL & THz O FRIEHAIEINATHE T D,
¥EIZ THz &L & d s #2570 8 C FEL %6
REFD THz 7 UV ADOEAVHIE R FTREE /2 > TE T
VW5, L)L, FEL 94> ® THz BIEIFZ KK TIT->T
WHT | JITERFIZ K ORI O 588 % 5 1 DRI RE D3
LTV, #ZT PXR TFA%2BE|Z, #ilzicra—
TR AGER S HZLL LT, ZRETORIERF O
ENREZFL T, TN HSOR E RO AN 2
RENAL—XIZTEBLINT, Fu—T Ry 7 AD B
D/ INTIRBINNTT AR TRUT-, A3 Tk, FEL
FACO THz JEIRBHFE L2 ORNERZEITBEL THE
179,

2. LEBRA T3AILYIEILIR
HA K% LEBRA Tif, KEK D H:[EAFZEIZID,

100 MeV ORI NE RSO & EA v &2 | 774 FEL
ERT AN 7 X RS O SR BR 3 &2 o S [FRI FH A 5E

# sakai.takeshi@nihon-u.ac.jp

Z{ToTCW5, HE—AT AT, THz IR LD
TEY. THz oot —L o hoy U lht (CER) & A1
NIRRT ATV B[1-3], ZOfth, #Hi7-72 THz
FWIEBRFEE LT, F b a7 i BRI, BT
SR SEIRBE R R HICHED C0D, 2o
—LTANZNE, THz OFEENFREHBEEL, FEERE~
s L TR A EBRICH W TWS, 2 FEL A2 D
THz-CER Bi5 R T B M HE R 7 — L XX M HI7
— D 2 KT — L. FEL B —ADEIFHE R LIC,
TV al—2—HNORIIRIRN PSR LA RETH
V. FEL & THz-CER D[RRI E IR I T 5708 il s
EFTWB[2,3], REFRENFREL R T2 280D,
THz % O FEL H® GHz 8T md i i ml a7 M
TE RO A D TS, THZ-CER OFREREHIZ 465
THY. FEL FAEFEDI 7190 27350 THz-CER &
ME[RELZ2 77, Figure 1-(a)iZ FEL A HEOD L,
HEEL THz WO~V ARIKOE KO+
ZRd, F72, Fig. -~ 27 a7 LR ORI AT
D17 VAR HREFZ RS, ZOWEIE, K
350 ps (N3 %k 2856 MHz) D RIFE CH &N 5 E
FE =L EmERET VYR UL —T 64 43 JE 1L, 22.4ns D
MR Bl e N — AR — R E iR R A Sz
THz-CER % /& i tH 2 S K0 E L= BB T D,
WTCWAE AT AT, STV RSV RRIT
ENETH 600 ps BV, B E =X A 7%
XD 1 NUFFT 2 AT INETEREN AT HETH DH[4],
| N FEB—REIEOL G MO AT BT I A e
—AELTIERENTERY, THZ B BL E B — LD/
FREE KA LTI S OED 3 DOI7a/ LA BN
BIESN W5, #%ik4% THz & FEL OHIE RRES T
DIz | FEAZR R EIT ET2AT 2 TR, AL AH

- 564 -



Proceedings of the 22nd Annual Meeting of Particle Accelerator Society of Japan
August 6 - 8, 2025, Tokyo

Figure 1: (a) Overview of the entire macropulse of the THz
radiation in the combined transport line. (b) Example of a
single micropulse observed in the leading part of the
macropulse (corresponding to the red box in (a)).
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Glove Box

Figure 2: Glove box under construction on the FEL
beamline for measurements in an ultra-low humidity
environment.
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