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Abstract

We have been studying on a coherent Cherenkov radiation using electron bunch tilting in the THz frequency range.
Time-domain spectroscopy (TDS) is a useful technique to evaluate both the THz pulse waveform and the spectrum. TDS
can measure the electric field of THz pulses directly and its Fourier transform is a spectrum. Spectrum, pulse duration,
peak intensity, electric field strength etc, can be obtained. We have developed a Yb fiber laser system for TDS
measurement. Electro-Optic (EO) sampling method using ZnTe crystal was used for TDS. Recently, we successfully
measured the TDS measurement. In this conference, coherent Cherenkov generation, Yb fiber laser system for TDS,
experimental results of TDS measurement and future prospective will be presented.
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Figure 1: Schematic Cherenkov radiation from the electron
bunch.
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Figure 2: Beam line layout of coherent Cherenkov
radiation experiment at Waseda University.
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Figure 3: Schematic of EO sampling.

EO H> 7V 702i% EO #4584l T Imm JED ZnTe
AW, Po—7 L —P =L LTI B IR LT-
Yb 7 AN — Y —E RN, BYELT- T 7 AL —
P —ORERLH % LL T O Figure 4 177,

RiRE

ETVRT =
35— LD LD
500mW  500mW

TI-4

Yb274n Yb274n

ERES

== 4
==M2

(A§Dii—

X EftETa
\
40.0mm
39—

Figure 4: Setup of Yb fiber laser system for EO sampling.
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Table 1: Parameters of Yb Fiber Laser System for Time-
domain Spectroscopy

Parameter Value
Power 167 mW
Repetition 119 MHz
Center wavelength 1036 nm
Spectrum width 18 nm

Pulse duration (FWHM) 192 fs

Table 1 Z R CThndi@EY, +072 IV AEO 7 v—7
L — P = WAEETETWDIEN DD, 7R
DOEACEBIN T D7D+ 372 N Z R L TnH L
BT, Mg L RIS 5728012 RE J8 D 24 43 )8 T
% 119MHz TO IR THERR L=,

4. RERERLER

PLEDINTHEE L= TF =L o a T s 27 ., TDS
VAT K FHNT, T~ L AD E R BR A 1T o
77o 7 TDS FHHIDOENZ, 7T~V R0 —A—4%
WISV AZRNAFX — DRI E T T2, 7T~V R
U —A—=ZOFANEEL T, ~ILAHTY 33.20] DT T
SISV ARELIVTED, REROFHMZE B — A
\MEZXZATINENTATHE 4.5 0] THoTZZeENnD, E
E— A E AT 5281280 2L DEFNae—
VUM R 5 CED I o TNBIERDID,

WIZ TDS FHEAT -T2, ZORBEDO® Y T 7 X% L
T Figure 5 (2R d, BOHSWZT T~ LY L RE

Frun

1imm ’\Ol)7)|r
ZnTe E—bLATYy%

IRLYR

F=50mm THZE

PBS

oL
WA E S

N4 F=50mm

#iE71h !
THzLVA

TATHE A2

i+ YATL

Figure 5: Setup of EO sampling measurement for THz
pulses.
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Figure 6: Results of THz pulse measurement by TDS (left:
time domain, right: frequency domain).
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