TP73 Proceedings of the 3rd Annual Meeting of Particle Accelerator Society of Japan
And the 31th Linear Accelerator Meeting in Japan (August 2-4, 2006, Sendai Japan)

Development of Compact Picosecond Pulse Radiolysis System at
Waseda University

Hiroyuki NagailA), Masaaki KawaguchiA), Keita Komiya A), Tomoaki NomotoA), Kazuyuki SakaueA), Yoshio
KamiyaA), Yoshimasa HamaA), Masakazu WashioA), Kiminori UshidaB), Shigeru Kashiwagic), Ryunosuke Kuroda”
A) Advanced Research Institute for Science and Engineering, Waseda University (RISE)

17 Kikui-cho, Shinjyuku-ku, Tokyo 162-0044, Japan
B) The Institute of Physical and Chemical Research (RIKEN)

2-1 Hirosawa, Wako, Saitama 351-0198, Japan
© The Institute of Scientific and Industrial Research, Osaka University (ISIR)

8-1 Mihogaoka, Ibaraki, Osaka 567-0047, Japan
D) National Institute of Advanced Industrial Science and Technology (AIST)

AIST Tsukuba Central 2, Tsukuba, Ibaraki 305-8568, Japan

Abstract

A compact picosecond pulse radiolysis system has been developing at Waseda University, for studying primary
processes of radiation chemistry. The system is composed of a photo-injector system and a picosecond all-solid-state
laser system. An infrared (IR) and ultraviolet (UV) laser pulses are obtained from mode-lock Nd:YLF laser system, and
used for generation of the white light continuum as a probe light and irradiation to the Cu cathode of a photocathode
RF-gun, respectively. To improve signal-to-noise (S/N) ratio and time resolution in the stroboscopic measurement, the
probe light was stabilized and the electron beam as the pump was focused on the sample cell. The results are described
in this report.
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Bunch length | 10ps(FWHM)
Energy 3.5~4.5MeV

Charge/Bunch ~1nC
Cathode Cu
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ERERT A—=FOWN, REFFREICBV TR
WENKE WBNAS ICEE AR — LA X
IZHOWTC, WU ERA 2 W5 HE M 1T - 72,
ZFORERER ITRT, XD B T29[ps]
7 520[ps]~ & REE S fFRE D[R] B3 RAAE LT,

2003 HUE
X J7[F(rms) 7.6[ps] 3.5[ps]
Y J5[7(rms) 10[ps] 3.8[ps
oy fRERE (B AR ) 29[ps] 20[ps]

3.2 Hta DL EL

2IETIHARIZE DI, KRV AT ATIEHHTLIC
L—HF—LbkEHWTEKRLIZABKEZHNTNS,
BT NVCET B — L E B LA S 7 PR
FEORFEIFENT, AFEORINEIC L > THIET S

721

72, T OMELEIC LD SN D H A EG &
N5, £ T, ABLEEENK OIS HEEICHN
TWEEHL U XL BIREDOHIE, S HITKkEL
ROKELET> T,
(1) WZEDHIE

Wrh L X E W HERZ, SO BITROP RAKAT
R DENGE, O ARAEITEKT LA L HER
MXENRZNENEL D, ZNOHEMIET 5720,
HEAREHZEO L RZKET7 Z7e~T 4 7 L R
. oI ~OEN L U XIZIEERBL X
ENENHWNZEDOHIEEZIT - 72,
(2) KENVRDOEIEL

ST, BECAERICHAWSELEICONWT, F
NETOI0mMmIZHI Z ., 30mm, 50mm & 2z ZEE
EHIE Lz, ABRXHEX, 74 FF A4 — K TH
HL, v xa—7TolemlE¥a148 48 LT,
FO3IFEHE Ty kLT, R 80EGE K T
B L4 T OEBE TR Lo/ R &2 K2 ~410R

14 14

1.3 1.3

I M 1.2
14

W

7 i
0 10 20 30 40 50 60 70 80

2 EB/E:10mm

ave]

Normalized Intensityf/:
o -
© = 4
e

0.7
0 10 20 30 40 50 60 70 80

3 B/l 30mm

e

0 10 20 30 40 50 60 70 80
count

4 EI)LE: 50mm

7

oo, #ivad lTerror/SEHE] & L TEHL.,
FOMERER 4 1TRT,

IV, BAREmmEEA R ZE L, LAETIC
R12%=2.1% & AL EEOUEITKE) LT,

K 4 \EOBLE EE RS R

ILE
R

10[mm] 30[mm]
12[%] 2.1[%]

50[mm)]
5.8[%]

4. DRTLFHMERR S BERR
RO AT 5720, VAT AOF

RREAT o T2, 0 7 MATIEBHIA R VK FIE T
ORI ZRE L. 2 OS5 EA Y 5 RS AR




TP73

Proceedings of the 3rd Annual Meeting of Particle Accelerator Society of Japan

And the 31th Linear Accelerator Meeting in Japan (August 2-4, 2006, Sendai Japan)

REZ 2t U7z, TIE W R IZ KT E T DR R R I i =
THH200mP % T 7 4o VX =X VR H L
1To7, EBRERKOLRIO Y AT A& OLighE R
%45, FSITRT,

TR VAT AOREH S ARRE K OSNERIZ I W T
Kig7am b &R cE -,

0.07

—e—0.D.(2005)
—=—0.D.(2003)

0.04 -

0.03 ~

0.D.(optical density)

0.02 -

0.01

-100 -50 0 50 100
time[ps]

X5 KFEFDOXA L7 a7 7 AL (720nm)

F 5VARAT LOUGERR

Fiz, FFRty T v T EELZTHS, Fi,
RHZFROEAE LT 5720, T E Thlxe o
T NT 4T 7 X —IZTHRIELTWEY 77 LR
KE/MHE, R—D7 % T 47 7 X —IZTHIE
ZITH TETH D, BUE, KUOHHEY T v 7K
%[X6, TWZRT,

S HICARWFFEETIX, S ERF-gunlZ B LBITO
Culi Y — RICKEZ, BETEIEOEWCs,TeZ EANT
ETHDH, THIZED, LVEWEMETDO UL A
FUFY AEBRMBAEEL Y, B2 BHSNEEOM
EnirEE NS,

PD(ch2)
IR(1047nm)
water
IR cell interferenc
mirror —filter
- - PD(chl)
_,_g"“nalt‘
il Mirror
e
Electron Beam 7
Al *

X6 HIEDNFREY N T v

B AT A | IV AT A
I oo fift e 26ps 16ps
SN kb 6.7 26.4

IR(1047nm) F

L
N

——

water
IR cell interference
mirror ——filter
L_-— _/__a--“'
e

5. FLHESEDFE

ARFFEETIZa L N7 M a v xZ 041
VAVAT AOREEEEIT o TEY | 200312 IXIRFH
SYFRBE26ps D /L AT DAY 2 AL AT A DRI
KEILTWD, ARl X0 EREERIEY AT LD
ML HE LT, KESMRROM EL T AT A
DEEAIZONWT K EERAL T, TORER AT A
DORMEZRE BT LTz, SF%IFART AT HITED
2 D H R 5 SO P B AR 12 D W TR &
fToTWn EEBlZ, DI AT LD EIZHON
THEATLTHFEEZIT > TV PETH D,

BE, A ITEFE—D Lot BER SEE
ZIToTW5b, LnL, o7 adTidotritos
EIXZFOREIRIEF L, EFE—L Lo E0H
FEZED DRI REED BN E L BB, 2Dl
BN TV ROV B A LT O Rl A
HPRLEEL WA, — T TSNEEDIE T & v fEn
Hb, £, FEIASICT ST HIEE, o7z
E— AT A L OEENP DT NERNS D0, ZER
FICHRYDHLEEEFE—2DJEN Y OREL AL 5,
T TERAEF, PRV UTITAEBLETHDIES
10mmAO L DZEHW, TN E e —AT7 4005
SN E 25 2 EDTE HHEBAEZSNOLEIZS

-—|1‘ 7
| “

Electron Beam .
Half =T
- PD(chl

—

Mirror

~
12deg

X7 FitFERrty N T v

PN

[1] M. Kawaguchi, et al., Nucl. Instr. and Meth. B 236 (2005)
425-431

[2]J. Yang, et al., Radiat. and Chem., V. 75, Issue 9, Sep. 2006,
p- 1034-1040

[3] Y. Kamiya, et al., Proc. of this conference.

[4] R. Moriyama, et al., Proc. of this conference.

(5] HAKEE %, BB CRRRFHRE)

722




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


