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Abstract

We are conducting the electro-optic (EO) sampling measurements using a Ti:sapphire laser synchronizing to the
accelerator in order to understand the time structure of the terahertz free electron laser (THz-FEL) at the Institute of
Scientific and Industrial Research, Osaka University. Up to now, the EO signal varies in shot-to-shot, but there is a
periodic variation in a macropulse. To make clear the physical reason of this phenomena, we are studying the frequency
analyses for the EO signals in various conditions of the FEL operation. We report the present situation of this study.
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Figure 1: Schematic layout of the EO cross-correlation
measurement for THz FEL.
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Figure 2: Results of EO cross-correlation measurement.
Horizontal axis corresponds to the bunch number of the
electron beam. Vertical axis corresponds to the micropulse
duration for each bunch scanning the optical delay of the
probe pulse. Each data is averaged of 10 waveforms. (a)
near zero-detuning, (b) with some detuning. The slope of
traces is good agreement with the roundtrip delay
corresponding to the cavity-detuning.
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Figure 3: Comparison of (a) the variation of the analyzed
power of laser rotating the polarization direction with a
half wavelength plate and (b) the typical result of an EO
signal. Maximum intensity of the EO signal is nearly equal
to that of 90 degrees rotation of the polarization direction.
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Figure 4: (a) trend of the EO signals at fixed delay time.
(b) histogram of the pulse height of the signal for the pulse
number 200 in (a).

LB IOV RS R D58 22 b2 DU T R 7 fif
BT FEEBELN TV, Fig. 5 (R T X1, H—0
uﬂﬁ' GTE. T70bh, UEDD~rm LR _xfj“é EO
FHARE T Z BT, BB B8 O ZE LN Bliv T
WAHZEIE, R T R&EZETHD, 2T, ZOFHIRZE
{2 JE I B RAT 3 5 LR B 72 B B S B 3 H T L
fﬂﬂ“(%to ~ 7N IVANDT T~V 2V AT R
BNEEETHZEICIVEE N — L U MIFEEL T
WHEDTHLENG, | DD 7a/ L ANDETT~)L

>V AD O BEERIC iﬂ%iom%é{—%%ék%z
LD, TONFHBERITHIESREICKIET 22085
IZHEHE T D,

FEEE SRR ESEZ RO~ 7L AN O JE
BOGE I, Fig. 6 (Rd 180, BB ICE(LT D203
Molz, LILaRNLPHEICKL, HESEICRT5H
P RN LT T~ OV AD B B B AR TE L7
}:b‘ﬁﬂﬁﬂff%%?‘d%f:o ’T?J\/I//EEEEODEE%ﬁ“Cb\

BIZHBEDLT, TR ERIKTFETHIESE
Jzkf?“éé:u\o_éz T ERICeL B?Jfﬁoc@t%& FRED

BRI B E,. HAWIE, ETHEBLEIN 282K
fﬂbfb BEEZONDIN, BARNLEAEDEZA, F
72 Z D RF P72 FHAIE ATk 2 AR 72 BR AR A A% Cu
VAR

0] ®)

2023170

Shot number

-0.02

135

0

Frequency (MHz)

Figure 5: (a) EO signal for a macropulse. (b) zoom up of
(a). It seems to have some periodicity. (c¢) Fourier
transformation of the EO signal for sequential 100 shots.
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Figure 6: Dependence of the peak position of the Fourier
transformation of the EO signal on the cavity detuning. The
color means the difference of the wavelength of THz
radiation from 70 um to 110 um. In spite of the wavelength
difference, the peak position is same for the same cavity
detuning. The shift of blue circles may be due to the
thermal expansion or shrink of whole building.
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