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as fs

R Reaction of intermediate
Thoefrglggtzglnon Radical lon, Electron, Final Product
Excited State, Radical,

Femtosecond Pulse Radiolysis

Time-Resolution: At = f( At,, At, At;, g(l))

L 4

4
(high S/N, low time jitter, without laser light ...)
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Measurement system
With a jitter compensation

Nd:YLF picosecond laser

Time

Wﬂizaﬁon P
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o
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/
Femtosecond Ti:sapphre laser
35MW

KLY,

25MW
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§ =

Photocathode RF gun Linear accelerator Magnetic pulse compressor
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O = KEEH: >100MV/m
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(EEETH)

& HITEEMRE

®ES: ~2m
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-Laser medium Nd:YLF

- Pulse width 5ps @UV light

- Pulse energy 0.35 mJ @UV light
- Jitter <0.5psRMS
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Oscillator:
pulse energy: 5nJ@800nm
pulse width: 60fs
repetition rate: 79.3MHz
(1/36 of 2856MHz)

pulse energy: imJ
pulse width: 105fs

repetition rate: 1kHz

wavelength: 300nm~1200nm
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a5 2856 MHz RF

Trigger
Generator

’71 1kHz

“©79.3MHzRF y ’(«

N

Synchronizer Synchronizer Streak Synchronizer
) ©) camera )

Femtosecond L aser

Picosecond L aser
:> with a Time-stabilizer

with a Time-stabilizer

High power
Phase shifter

Photocathode RF Gun Linac Pulseradiolysis

Klystron
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HAONIWRERE: 265kV
HA/NILARER: 300A
H3h/\LRIE: Aus
INIVAEEDOFEE: 0.2%p-pUTF
NILABEDREE: 0.1%p-pLLTF
KLYDOHDE—V58E: 35MW
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(by using the Q-scan technique)

Solenoad field n simulation [kG
! 1.715% 1.8 l.&55 ]2

A 30um thick screen
(made of sintered Al,O, doped with Cr)

Electron ::>
beam \
<= 0515 —>

-
Quadrupc m
magnet

8-bit CCD camera

synchronized to the beam

MNormalized EMS emittance [mm-mrad]

Solenoid field in experiment [kiz

EBRIEN2NC. RFADHEIFEHAB0° THB,
SAFT VI DEAEN TR ILEF—D D R/
DHEAETH S,

Correwi ol G remgrei | 4]
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(by using a bending magnet and a screen)

Measured
at a 30um screen

Benm energy [Me')

Linae RF phase [degree|

EBRE=: 2nC
RFA>DHIFE: 30°
YU /AR S 1.69kG

E—LAIRILXF—DARIMIL BHL—F—D/NLRNE: 5ps(FWHM)
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(by using a femtosecond streak camera)

45° BM

. llEElrr\
..@L\J

Cherenkov light
(in air)

Femtosecond streak

Lens
camera *<‘:
with a BPF at

450nm+5nm(FHWM)

FWHM pulse length [ps]
EEEE TN AW

Limac BF phsac [degree]

BfRii=: 1nC
RFA>DHiE: 25°
YU /A % 1.69kG
BEF/ULADOBBRRIM L B —Y—D/\LRIE: 5ps(FWHM)
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BB L—HY—0/\JLRIE: 5ps(FWHM)

Electron charge [nC/pulse]
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Laser mjection phase [degree] Laser mjection phase [degree]

£2:>1nC. RFAAI#8: >50°
Space-charge effect ==> TEF/\JLRAEHIN KL,
=:<0.5nC. RFAAIHR: <20°
RF effect == TEF/\)LAMEIFELLESD,
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(with a compensation technique of higher-order effect)

E Spread -
nergy sprea higher-order effect

After RF Gun

After Accelerator

N

\

Compressed Pulse

gl

Linear Accelerator

g H
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Phase (deg)

EMIS pudse length [ps]
[q] passds e
EMS pulse length [ps]
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Magnetic Pulse
Compressor

Linac RF Photo Cathode

2

Measurement
system

ps laser or fs laser

First Beam: Analyzing Light

Second Beam: Irradiation Source

1 mm

Y 05mmo®

A4 05mMmo®
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(First experiment)

4mm, ¢$1.5mmx2 Nd:YLF picosecond laser

Time
synchronization

Magnetic pulse compressor
Photocathode RF gun
@®0.8mm

; EZ.Smm
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