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Abstract

Ultrashort electron beams are useful for time-resolved measurements such as pulse radiolysis. Laser modulator is
expected for improving the time resolution and irradiation method in the measurements and reaction analysis. Laser
modulation increases energy spread of electron bunches using a laser and undulator. Experiments of laser modulation

using electron beam will be reported.
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Figure 1: Experiment of laser modulation. Removable
screens (dashed lines) and CCD cameras were used for
transverse measurement. Timing measurement system
using ZnTe crystal and a polarizer is also removable.
Electron beam passing through the undulator was adjusted
by an aperture with a diameter of 1 mm. Energy spread was
measured using a bending magnet, screen, and CCD
camera.
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Figure 2: (a) Timing measurement using ZnTe. (b)
Photodiode (PD) output as a function of the time delay for
the femtosecond laser. Five sequential sweeps and the
averaged result were shown as the bottom and top sweeps.

32 =RAF—IEORIE

32, WEMRRE RS, L— LS E
E— A, L— P —DfFET DR ICB W TAT A AD
TRV —MENIEND, TR F R EEI T,
RaA LA — 2 N, JlESNDEFE—L7
07 7 AV OEEN TRV —IRICFY 352U C, JE
T ol

E— AT H B W, WA ARG D EIB X
VA ONBAZ)— 2 FTOMRBEL., i,
67 mm BL260 mm Thol-, F/-. WHRE 074 T
ZEFEL, 35MeV DETE—LIIXH LT, RislE0.125m
EEDIL, TRX — IR ALV OLREE L THW T, H
EFIEEL T, QNFBEEHEL, @7 =AML —
P—EELTHEL, @7 = LML —HF —FHOTHIEL .
@EH@-0% 100 [Ef#VIKL, @FE £ —iLDT 3L
F—EL BEOWELMEIK LT (X 3(a-d), £—
L7077 AEL T 3() D723 mm OIREFIZB W
T, EBRERRNT LT, L— W — ORI 28 7 7 0D &
7RORE IR T, -2.3 ps, 0 ps, +2.3 ps DZENLINDE
FE— LT RLX— BT 3 @YORRLEESET
TRNF—MEOL —H —F (2 L5 LSRR E O E
CIEAER AT LT, BLEEBE T, o7 b vavhic
LU ——ZFHHED R IXNEETH LN, EE—
LT FLF =N 31.9 MeV DHA . L—F—HEEIZLS
TROEIE 1.02 557z,

354 -



Proceedings of the 19th Annual Meeting of Particle Accelerator Society of Japan
October 18 - 21, 2022, Online (Kyushu University)

33.0 MeV 32.6 MeV
1.05 (@) 1.05 (b)
= B = o
% } l 33.0 MeV % *326Mev
9 L S
g s i }
2 095 & 095
0.9 0.9
-3 0 3 6 -3 0 3 6
Time delay [ps] Time delay [ps]
b () 325Mev " (@ | 31.9Mev
e 105 & 105
% 325 MeV % 31.9MeV
] 1 5} 1
g } g
@ 095 & 095
0.9 0.9
-3 0 3 6 -3 0 3 6
Time delay [ps] Time delay [ps]
1.04
f
1.03 | ) 326 MeV
5 1.02 m32.5MeV
S 101 | 31.9 MeV
o ¥ x330Mev
5 1K o ¢
099 r
L]
Horizontal/ 0.98 . .
vertical length: -3 0 3 6
3.4 mm/4.9 mm Time delay [ps]

Figure 3: (a-d) Energy spread energy ratio with or without
laser for four energy conditions. Error bars are standard
deviations of datasets of 100 pairs of images. (¢) An
example image of beam profile for the energy spread
measurement. (f) Energy spread ratios as functions of time
delay of the laser.
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Table 1: Parameters for Theoretical Estimation

Electron beam size / | mm /325 MeV

energy
Cimber / magnetic 66 mm /20
field / K value 0.25T/0.15

1 mm / 800 nm /
4 GW (0.4 mJ, 100 fs)

Laser size / wavelength
/ peak power
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