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material

1MeV
Electron

\

5mm

Radiation energy is lost mainly at spur in the material.
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Thermalization Geminate ion recombination Product
A++osecond and Solvation Charge transfer reaction
Femtosecond Pulse Energy transfer reaction
RadiOIVSiS Radical reaction
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Unkown Pulse radiolysis

New accelerator technique: laser photocathode RF electron gun, etc.
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Electron Pulse Generation by Laser Photo—Cathode RF Gun

@ 1.6 Cell S-band (2856MHz) RF Gun

@ Picosecond Nd:YLF Laser

*Pulse width: 5 ps @UV light ggt

*Pulse energy: 0.2 mJ @UV light N
+Time jitter : <0.5 ps RMS Vil L
*Synchronized with 79.3MHz RF(1/36 of 2856MHz) g i

MW Laser Pulse

(Picosecond, Subpicosecond)

. D
- Low Emittance Electron Pulse
SHI %D (Picosecond, Subpicosecond)
Electric Filed
E,=100MV/m
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Attosecond pulse radiolysis
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— G =98 fs (rms)
5 Femtosecond
g electron pulse Light detection
Sample
14 15 1I6 17 18 L L L, A R
Titrlc [pS] ........
Time NG
synchronization SHEIIE
Femtosecond
laser
A
LY Magnetic
bunch compressor

(sextupole magnets)

Linear accelerator
Photocathode RF gun Bl
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Nd:YLF picosecond laser

Femtosecond Pulse Radiolysis

Measurement system
With a jitter compensation LJ B
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Magnetic pulse compressor
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Magnetic pulse compressor

Laser and detection system
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RH = RH"*+e (17iE)
RH**+e" & RH* (Urzrx—ttrE#a

RH* & R* + H*  (ZUAFLSSHILDER=>EE)
RH* 5R=, +R*, @)
RH* = R(-H) + H2 (% I LRorpER)
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Primary processes
progress in spur.
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Optical density
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Time-dependent behavior of n-dodecane cation radical

observed by subpicosecond pulse radiolysis.
Radiat. Phys. Chem., 60, 319 (2001)

—EXPEriment
—=Simulation based on the diffusion theory
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0.1

RH = RH™*+ +e
RH+*. 9 RH+-

7 ps

0.08

0.06

e + CCl, - CI- +CCl;-
RH**= + TEA >
RH** + TEA -

O.D. (a.u. )

0.04

0.02

. Analysis by diffusion theory
(Smoluchowski eq.)
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Time-dependent behavior of cation radical in
femtosecond pulse radiolysis of n-dodecane (800

nm). 27



Characteristic of excited cation radical
of n-dodecan

Excited cation . .
Cation radical

radical

Lifetime 7 ps stable

H H 10
Reactlo_n rate with 33 x 101 | 2..0 x 10
TEA [M-1s1] Diffusion controlled

Short lifetime: ps

D

High reactivity
High mobile?

28



Time-dependent behavior of electron and cation radical in
femtosecond pulse radiolysis of n-dodecane
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Convolution by response Electron
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LET (Linear Energy Transfer)

LET :d—E

dx

E=EFE—ATIE. 0. 2eV./nm
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Collective effect of attosecond electron pulse

attosecond

) ‘ LET oc N2

Charge: Ne

LET ocN

Number: N

Usual electron beam
Limited applications @
because of inefficient energy transfer

a0 Oyl
@2 @@t @~

Ion beam

Ultrashort-bunche
(attosec electron bungh)

High-energy-density state >10'2Jm3 39



1% (C

IRETHRIRGIZNER DFIRAEFE DREFERHME

SRS THD.

BT TFRAD,

BCHITIEBEIRR
S, JOBEXE(IC

7 SOOEFRE. 1A E—L%ZE

ABDNBE=E., T
s B,

TRICS5ADuIEEE



