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Abstract

An electron bunch emits coherent radiation when the bunch length is shorter than the wavelength of the emitted
electromagnetic waves. The spectrum of the coherent radiation contains information of the bunch length of the electron
bunch. In this study, femtosecond electron bunches were generated using an S-band laser photocathode RF gun linac and
a magnetic bunch compressor. The bunch length was estimated by observing coherent transition radiation on basis of a

Michelson interferometer.
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Figure 1: Schematic diagram of a laser photocathode RF
gun linac and a magnetic bunch compressor. B: bending
magnet, Q: quadrupled magnet, S: sextupled magnet.
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Figure 2: (a) Measurement system using the Michelson
interferometer. M: mirror, OAP: off axis parabolic
mirror, BS: beam splitter, MCT: photoconductive
mercury cadmium telluride detector. (b) Picture of the
Michelson interferometer. The orange solid line denotes
the optical path of the infrared light.
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Figure 3: Interferogram of CTR measured using the
MCT detector and fitting curve based on Eq.(6).

3.3 CTRRPEREHRANC AT TRt

BT R L5, 7 raphb T s N E
TOREX 27 IV ABOE T E— L& FHHT 57201
I, 2OV RIS U7z J8 3 5505k & fe R 3 5 w0 A
HbH, FZT, AHFZETIIAE A —F L MCT f#HH

R E W RIFEEH 21T S Z &Ik - T, JEE R
B & I b5 2 L ZRH L7z, KBr B —A
AT v H—E VTG E, A A —X TIXRE K
B OB v b A7 BIFAE L, B HE R B k3 5k <
o TLEIED, BE—L AT Y v Z—& L THRSI
EPERA L, Bk, Ere—2aZ2 A0l
THZLENTETWRWEH, LTI, AR L
L CHRAMEIR Z AW 723l o f R 2 Fidi 9~ 5.,
Figure 4 (IR 1 A —% & MCT #tgs TEI L7277
ANIFEDA B —T =0T L ThD, BEaoihi
AR A—=F TR LA v X —T =0T bk,
HEOBRIT MCT BHETES LA v ¥ —7 =
07T ANEENENRT, MCT &GO 25, & E
W OB £ CEHMFIETHL D, B ¥ —
N—Z MBI O TR B BRI 5 Z &R
DD, Figure 5 1A F—T x0T Lk 77—
TG D Z LI K 0T, ARANEIR O JE I E A~
7 dMVvERT, BRI e A —% TG LT
JER AR M vE . FaodiiE MCT BHET
A5 L7z B AT MvEEnENET, TN
NORRHERZIB T DI KRG TIRED 10%% 7 > M4
ZE R L U TR R A R L & 2 A,
5 THz 75 70 THz &£ TOJEE B 2 ik TX
D ENbrolz, %%, L L= FREHN
TR E—ABWHICREIE TV ET,

26 L L L

24 [ MCT ]
R ]
& 22[ ]
> C i
2 2L ]
@ - o
= : ]

18 [ h

16 Lo o o v 0 0 0 by by ]

-1000 -500 0 500 1000

Time delay (fs)

8 F L L A B LR B

7E E
—~ o Bolometer 1
e 3 E
& s5E 3
2 f ]
‘® 4 E =
o + r
(] C 3
E 3E 3

1 : MR B B B E

-1000 -500 0 500 1000

Time delay (fs)

Figure 4: Interferogram of infrared light source detected
using the MCT detector and the bolometer.
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Figure 5: Frequency Spectra of the infrared light source
obtained using the MCT detector and the bolometer.
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