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Abstract

THz frequency is a special electromagnetic wave which is categorized between a radio wave and a light wave. It can
pass through the various materials like a radio wave and can be transported with optical components like a light wave.
Thus, it's suitable for imaging application of materials. Moreover, there exist some materials which have absorption
spectra in the THz frequency range. Therefore, THz light is expected as an industrial tool to identify drugs and to detect
explosives. At Waseda University, it’s possible to generate a high-quality electron beam using Cs-Te photocathode RF-
Gun and the electron beam is applied to several application researches. As an application of this electron beam, we
generate a coherent Cherenkov radiation, and succeed in observing a high power THz light. As this THz light can be
obtained as an extremely wideband THz pulse, we can not only apply it to imaging but also observe the difference in
transmittance of THz frequency. As THz imaging, we attempt scan imaging and direct imaging with THz camera. In this
conference, we report the outline of generating a THz Cherenkov radiation, results of the THz imaging of materials and
future prospects.
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Figure 1: Schematic of electron beam line layout.
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Figure 2: Diagram of radiation from electron beam and

TOPAS.
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Figure 3: The relation between the intensity of (a) 0.5THz,
(b) 1.5THz and the beam current.
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Figure 4: Schematic setup of transmission imaging.

NI =T AEEAEY, QODIZIZZ DR EEo720E L

- 855 -



Proceedings of the 12th Annual Meeting of Particle Accelerator Society of Japan
August 5-7, 2015, Tsuruga, Japan

PASJ2015 WEP128

PERITE VWL SICLTh D, Zhickby, RmE
ZPETLDHEHZ /NS TDHIENTE, KA
VI REED ENA A — U v Zig 2 TS5 Z & A
T& 5, 728, WERIX sample 2 1mm [F kg TEiD>
L7z,

sample & L C pasmo # f\>, FEERIIFiEA A —
VG E G LIRS AR S IR, AMBICBEIL
THET 5 L, BSEHEORE SFFEMEIY S Imm
REWERETHY, ZTEMEHERSHEBE LT
RZTndEnosTEY, pasmo ODFEEILT T A
F oI THHEOT T~VYNNERTDHZ LD,
EBHIZITAZTHRY, WEDICT v 7FRZ D
A DEIE 72 & OREENHER CE I, FEEOWNEEE
RS D700, HEEFMTREWIZEITIC T pasmo D
X BB ORE 21T o1, iR T 5 &0
fRREIZA 2 b DD, IC F v I REOMOERM, J& Y
ZPHTe IR 70 E OMLESPKE S0 X RO & HHiE
R RZTWDHZ L bR TE =,

owsud
O L pm

Figure 5: THz transmission image of pasmo.
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Figure 6: Schematic setup of reflection imaging.

N7y 7 EE 6 1ZRT, KRAHFIZIEN > THTE -
T TN NE L RITE 5 TETI, EbIER
S, AT sample 2R ET D, BORHGITE
N Rk ->THEHR SN, QODIZAD XK I ITHE
ZAAATE, sample & 722 &8O O T Y
7o TN D & X THRMMITIEN QOD &+ Tk X
L9, B LOL—YF—FHNTT I AL b
LU, sample OLEHFHE L=, 7=, 4RNIX
QOD DFHTIZ 0.5THz D/ R/NA 7 4 )L % —(BPF)
ZERE L, 0.5THz OYTA A—T v VRGOS %
ATz, 728, HIERRT sample % 0.5mm [Ekg CTEH
L7,

sample & LT 10 HEZMHW, Z® 10 HEDOFEME
DOMHYZ2A A=V JHBE LTS THZ % H
B, WEEITR Tz, FEBRICKHA A=Y 7
B AR LR RA K 7 1Rt BUSEED, 10
MEOERBED [10] OXFDENIRER->THZ D
DR TEL, EEO 10 HEDOKRE I X
®23.5mm T 2D DIIx L, RSO K S STt
23.5mm X 1 22.5mm Tho7=, HEHFMIED LR T
RKESTho=DIZR L, BFMIEED LY LS
WEWD ZEIZOWNWT, sample ZEZAE L ER
THHMMPERIE =L TWARNZ IR L TV
HEEZTND, 72, BOOER-T2XFOKRE
SICEALTIE, EWEv Y 02~03mm K& WERE
Thy, ZFEWEMHEREBELTRITND
LR TE =, A, 1.0THz X° 1.5THz O/
R/RA T 4 VB — %l CRBEDRIE % 3R I 7273,
KEHDRED 2 T A N ERIET 2 DIZ+5 78
BENGONR N2 DICEBE RS T 52 LT
T&7)-o72, 1.0THz X° 1.5THz TbH 145 7258 )
BoniuE, BRI X 2 B EE O S fREEDEW
LAV TANDEWERLZENTE D DR
5P,

Figure 7: THz reflection imaging of 10 yen.
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