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Study on high intensity of terahertz-wave by pulse stacking

SAKAL, Takeshi

2,200,000

X 1ps
100MeV

CTR 1ImJ CER 0.2mJ
mJ

Development of terahertz (THz) wave source has been underway at Nihon

University. The THz wave transport lines has been constructed on the same axis as the X-ray and FEL
beam line. The average intensity of the THz coherent transition radiation (CTR) wave obtained at the
output port in the accelerator room has been 1 mJ/macro-pulse (pulse width 4.5 us). The
superposition transport system of the THz waves to the X-ray beam-line was installed in a
multi-purpose vacuum chamber. Additionally, the energy of the coherent edge radiation (CER) as high
as 0.2 mJ/macro-pulse were achieved with the experimental room. Although an optical system using a
vacuum chamber is necessary, if the influence due to the absorption of water vapor is ignored, It is
expected that the intensity of the THz wave would up to several-mJ as the electron beam power
output increases. These THz waves has been used for user experiments for the imaging in addition to
measurement of the spectrum.



FEL  PXR
1 (THz )
THz CTR
THz
THz CER
THz CSR
2
15 2
PXR
Si
2016
THz
PXR PXR
THz 1
2
THz beam line
THz ., Electron
beam
THz
THz
1
FEL
THz
ERL THz
THz Transport
 mirror system
2
THz
THz \
THz,
leRlinc
\
THz
Shield
J Experimental
| room
1 1
125 MeVv X THz
X
PXR THz
PXR




1 THz
1ps
100 MeV 100 mA
5us 5 pps
THz CTR CER
X
2 CTR
0.1 2THz 5pus
1md CER
0.1 2.5THz
5 ps 0.2 mJ
2 Michelson
CER
1024
§ 107
10
10°° T T T T
05 1.0 15 20 25
Frequency [THz]
2
CER
3 3

CER 4

Intensity [ a.u. ]

05 10 15 20 25
Frequency [THz]

4 CER
4
4
20 ps 2.5 12.5 pps
mJ
THz

Norihiro Sei, Hiroshi Ogawa, Takeshi
Sakai, Ken Hayakawa, Toshinari Tanaka,
Yasushi Hayakawa and Kyoko Nogami,
“ Millijoule terahertz coherent
transition radiation at LEBRA” , Jpn.
J. Appl. Phys, 56, (2017)32401,

, DO1:10.7567/JJAP.56.032401
T. Sakai, T. Tanaka, Y. Hayakawa, K.
Hayakawa, K. Nogami, N. Sei, H. Ogawa,
“ Development of the High Power



Terahertz Light Sources at LEBRA Linac
in Nihon University” , International
Particle Accelerator Conference (8th),
(2017) 1437-1439,
DO1:10.18429/JACoW-1PAC2017-TUPAB049
N. Sei, H. Ogawa, T. Tanaka, Y.
Hayakawa, T. Sakai, K. Hayakawa, K.
Nogami, H. Ohgaki, H. Zen,

“ Measurement  of  Electron-Bunch
Length Using Coherent Radiation in
Infrared Free-Electron Laser
Facilities” ,International Particle
Accelerator Conference (8th), (2017)
288-291,
DO1:10.18429/JACoW-1PAC2017-MOPABO73
Y. Hayakawa, K. Hayakawa, M. Inagaki,
T. Kaneda, K. Nakao, K. Nogami, T.
Sakae, T. Sakai, I. Sato, Y. Takahashi,
T. Tanaka: “ Project on the
superposition of Dbeamlines for
parametric X-ray radiation and
coherent transition radiation in the
THz region at LEBRA” , J. Phys: Conf.
Series 732 (2016) 012013 (doi:
10.1088/1742-6596/732/1/012013)

Takeshi Sakai, Norihiro  Sei,
Toshinari Tanaka, Yasushi Hayakawa,
Yoske Sumitomo, Ken Hayakawa, Yumiko
Takahashi, Kyoko Nogami, Hiroshi
Ogawa, “ Research and Development of
High Power Coherent Terahertz Wave
Sources at LEBRA Linac in Nihon
University” , 29th Linear Accelerator
Conference, LINAC 18 (2018)
Norihiro  Sei, Hiroshi Ogawa,
Toshinari. Tanaka, Yasushi. Hayakawa,
Takeshi. Sakai, Yoske Sumitomo,
Yumiko Takahashi, Ken Hayakawa, Kyoko
Nogami, Hideaki Ohgaki, Heishun Zen,
“ Coherent edge radiation sources in
Linac-based infrared free-electron

laser facilities” , 29th Linear
Accelerator Conference, LINAC 18
(2018)

T. Sakai, N. Sei, T. Tanaka, Y.
Hayakawa, Y. Sumitomo, K. Nogami, K.
Hayakawa and H. Ogawa, “ Development
and Application of Terahertz Sources
at LEBRA Linac in Nihon University” ,
73 (2018)
N. Sei, H. Ogawa, T. Tanaka, Y.
Hayakawa, T. Sakai, Y. Sumitomo, Y.
Takahashi, K, Hayakawa, K. Nogami, H.
Zen, H. Ohgaki, ” Study of coherent
edge radiation for the measurement of
the bunch length in an electron
bunch” 73

(2018)

(2018)

(2018)

N. Sei, H. Ogawa, T. Tanaka, Y.
Hayakawa, T. Sakai, K. Hayakawa, K.
Nogami, H. Ohgaki, H. Zen,
“  Measurement of Electron-bunch
Length Using Coherent Radiation in

Infrared Free-electron Laser

Facilities ” , 8th International

Particle Accelerator Conference
IPAC2017 (2017)

T. Sakai, T. Tanaka, Y. Hayakawa, K.
Hayakawa, K. Nogami, N. Sei, H. Ogawa,
“ Development of the High Power
Terahertz Light Sources at LEBRA Linac
in Nihon University ~ , 8th
International Particle Accelerator
Conference 1PAC2017
(2017)
Takeshi Sakai, Toshinari Tanaka,
Yasushi Hayakawa, Yoske Sumitomo, Ken
Hayakawa, Kyoko Nogami, Norihiro Sei,
Hiroshi Ogawa, *“ Research and
development of the high power THz
light sources at LEBRA in Nihon
University” , 14
(2017)
Kyoko Nogami, Ken Hayakawa, Toshinari
Tanaka, Yasushi Hayakawa, Takeshi
Sakai, Yoske Sumitomo, Isamu Sato,
Norihiro Sei, Hiroshi Ogawa, Atsushi
Enomoto, Satoshi Ohsawa, Shigeki
Fukuda, Tetsuo Shidara, Kazuro
Furukawa,  Shinichiro  Michizono,
Kimichika Tsuchiya, Mitsuhiro Yoshida,
Takakazu Shintomi, Shigeru Yamamoto,
“ Status of electron linac and light
source at LEBRA in Nihon University” ,
14 (2017)
T. Sakai, N. Sei, T. Tanaka, Y.
Hayakawa, Y. Sumitomo, K. Nogami, K.
Hayakawa and H. Ogawa, “ Research and
Development of Terahertz Sources at
LEBRA in Nihon University” ,
72 (2017)



LEBRA

", 30
(2017)
", 30
(2017)
LEBRA ", 30
(2017)
LEBRA-PXR THz
-X "
13 (2016)

@
SAKAL, Takeshi

20409147



