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EVALUATION OF THE EXTREMELY SHORT ELECTRON BUNCH LENGTH
MEASUREMENT WITH CHERENKOYV RADIATION
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Abstract

A novel experimental method to observe the extremely short electron bunch length by using Cherenkov radiation
emitted from a thin Silica-Aerogel has been evaluated. We have developed generation of coherent THz lights at t-ACTS
(t-ACTS: test Accelerator as Coherent THz Source) in Tohoku University. It is required that electron bunch is compressed
into the sub-picosecond order to get coherent THz light. For bunch length measurement so far, optical transition radiation
was utilized. However it is difficult to raise the time resolution of the streak camera, which was being employed as a
detector, because of insufficient number of photons. So an experimental system for the extremely short electron bunch
length measurement employing optical Cherenkov radiation, which is much brighter than optical transition radiation, is

being constructed and evaluated.
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Figure 1: The influence of bunch length (top) and bunch
size (bottom) on the time distribution of Cherenkov
radiation.
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Figure 2: Optical outline for bunch length measurement.
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Figure 3: Inverse-axicon mirror (top) and axicon mirror
(bottom) with Au coat.

Figure 4: The holder of axicon mirrors. Spacers (Silver
ones) can change diameter of Cherenkov ring.
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Figure 5: Time distribution with restrict of bandpass filter
(FWHM 50nm).

44 EBRZRIIBITHBHDEFE

NoFEFHATFoL a7 s BBl T,
ADEREIR D OTR L0E SIS T HR L EN)
HHNHD, T TEDORE OTRIZEDNNCF RHIESE
BRIV BB KT 200 EFH L,

4.1 TIRARZEYTY =—H—INBAN) =T I AFITA
HEELFETOMDOBZNFRICES> TREZ IR
RBAELD, RA)EVIERE 10nm ZEICRET DT =L
IT7 KON T HUCEBEO S & AW T B sy E AR
V=21 A7 DT E O R ENT Tob D& f Dk
T# & LT (Figure 6),

‘

8 10*

6 10

»
>
®
%

410 . ,\
2 10°

[\ Q) SEUIN PRI AATAT AU -
200 300 400 700 800 900 1000

500 600
Wave length[nm]

Photon number obserbed at streak camera
(4pC) [&/microbunch]

Figure 6: Detection number of photons every 10nm.
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Figure 7: Cherenkov ring before axicon mirror (left), after
axicon mirror (right).
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