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WFIE R B O MEZE (£ 3L) : This project aims, for the first time in the world, for
understanding of radiation effects of MeV energy ion beams on various biomolecules
prepared in liquid and gas phases. During the period the project has been accomplished
successfully, resulting in 19 papers in the first—class international journals, 11 papers
in international conferences. It is noteworthy that the stopping power data obtained in

this project are open from University of Linz, Austria, as important Data—Base in
radiation research fields.
SR
(SR - M)
[ERETE S MR & &t
200 7HE 8, 500, 000 2, 550, 000 11, 050, 000
200 8FEE 4,600, 000 1, 380, 000 5, 980, 000
200 9FEE 2,300, 000 690, 000 2,990, 000
R
R
woE 15, 400, 000 4,620, 000 20, 020, 000
A
BHAEDOLFE - fH - ALY - J 5
X—U— NI TR, A AR, AR, BRIERE, —WKkE
1. WFZEBE Y 1D 5 FonTky, %®ﬁﬁ.®ﬁ%ﬁ%%ﬁ

BT LR S EmRL R (BT
R | ;éfﬁhﬁﬁ®%fmji*l
HARZGLE L TEOEREREMENZHIC
fwéo:mm¥&WEEKmﬁéth@
WRIEARE] OFLDBEOOESTHDTE
T <, 20054 ITRE S TR JIBUR
K b S REERHOOE S E LTH

D EE T HEEREW OO E DI

fESTF NS, —FH., FRMIC i*%%ﬁ
I CTd 0 . DNARE MR SEGR AR 70 &1

FREMB SN TWRWVWORBIRTH S, Th
(= =5T 0 G p g iéﬁ%%@ﬁ@ﬁﬁuﬂ
2. A A BRI o THERR S 5 BEE O
kit (FE ¥\4ﬁ/‘7/ﬁw\t%)



HIEFWICRERZEEHEZRZLTWVWDZ LI
ERLTWD, BURTIE, B~V TOMR
N FRICET 2R BN IE EITbNTE
59, ZOZ ENREIAEZESE TV D EEK
DOEDIZH 7o TN D,

ZOLIEREMNDL, mlA AL D
WKL D 28 8 % 2B B AR B UKL 83 08 A
REOEEAL QR &GS O ML 72
L) EToTF B Z LiE. BFREHREISED
BERFEGOOEDOTH D,

B RRIBROBENT- 5L, R ELE T
MHENTNWAE T T v 7 —27 (BP) W9k
TROFFORFRMEEZFHLTND Z &
WZH b,

AR OK) 80% 1T/KD =D, Z & DHF
BT T D DICIRREDOAKERH WD Z
ENRFELRD, L, BiKEEZERICHE
THZEFEHLLS, BEFTRITIUIITI Z
EDOTERWVIRE LR IRA F 2 DR
BFEOMFZEIL RS B & B2, (E- T
Z OFEDO W & U BRI THERE T S Z
X E S E A2 AT A S E I BV TR
DTEERLOTHD,

2. WtoHBY

(1) 72 B B D BEL

ARFTEIE, PR G 5123 B 22 K IR
R D mil A A E R AT O L DT,
A A ORLIERE, BELWmfE, —IRE AR
Wrmfs, 7 X /B OfiFBE. ApkA A D
BRI OWTORBEREEITY, BIZ,
SRR LT H RBEORIE 21TV, KL
BIBIR B OB T — X R— 2D %L
KHZEHHEHBELTWVD,
WIFTEETINE TIT - CX M RITEIE
2A AR b OIS GRS TR e Rl ek
i) ZHWZHO0THY, = R/LFHITIEIBP
FEIE DAL= R VTN IR STz, T
— H DIEFEOBLED BT S = R L X HIPH %2
TET D Z ENMETHD, FiT, LS+
ELTOT I/ Bh - HARICRH D hk & 7ol
ZESWHAEOWE S L0 EH - FEIZITD
ZERHERY A oo bRkObNTWS, £
D= DRI Tl = D25 T S % B CHF
Gk FATT D,

(2) WF 72 O AT ) 72 Ry o JRAIR 72 SRR OV T
BN OREREER

ARGy F KR IBAERC T DA 4 B —
LB R OIEIX, EFL LT ERS B D I
O TR DR B AT L i fE
WE - BEREOGHEND LE#T —X O
BEHERRDO LN TWDEHOD, EWSE HIZ

RINLTWDBONBIRTH D, FFICAHIET
B LTHRF LN TOMGEER (=3
JURRER . CRRL ARG &) OF
ZelE, R R FEBRICLDER (F&L
THFOMBEREER) 2BV CImEsn s
59, MUMEEEOMIENFEEME—TH D, A
F v — A LW L O R ORFEOE LN K
HAEIL, ASRA A FE - R - EHORE
Kot - tEic k0 KELS B D20, Rk
AR ME ZITWT — 2 _— 24T 5 Z LA
ETHDH, LLANGINRTIE, #lxIXE
A F U BEOERISH ORI T, RS
FHDOAKAERNC L 2 SISWimAEZ R LT b
Wi X e, AR WT, EEO AR E
7] CARAH 0 7K S0 AE AR AR VE IR kb3 5 T 2 A
DFENA S0 21300 T, BED
HELTRE D e T AL & D I I 5 im0,
D N A OFFET 2 U3 282 7e & O mii
7R RITHE D & 9 DR D THEEIND,
Fo, BIEY = MERNZ WD 72 DITER
BEERHIET S 2 LN TE, FEIA - KAEER
TIZERE ERARETH > 2% < O LWL
ZYIVBA E O L niEs, iz, AR
T DAL D AR Sk DR AR IERIFZE O 37 R
BICHR D KE AT o 7B D TH D,

3. WHIED kL

(D) e

TR FFIEF ¥ o S 2 OAE S % T
AL VXIS 2 2MeVE IRV,
Z—IF)VEEL. TMeVDZ o F LINE S &
A3, Zhicky, REALITHLTH
IMeVE TO T R/LFXHIPHIZILIRS 5 2 &M
TX 5%, EBRARIT W) AERXy A4+ bB—
L (S RE—L) OFME B) kA A D
BESA  ZREA O R IVX 554 O ME
(C)M e V fHIEK T OB IEBEHRIE,

R LT AR, TR KK &SRB
T BT Th D, FEBEEE I D
LOEERT S, BIIEERET 2 BRERIT
BURDEETITH,

4. WFIEEHE:
ARFZET ERto X Hc, IR S O EH
AF e —Lxtkx 2WE (RIR, ER0K
AKOFTHLZTI B, N Feb—FR2 5
F. ) IS itk Tl ERDX
NOBEHEEZIRT L)L TOMIA%Z B 5
THLOT, BN EIZILLT 4 DI K
BEid,
()EEA A (0, He) (ZxF3 2 AR IERE
BRI RE X S B B 2 WD & 5 %< D
A CEELSYEE THILITDINE



TEL OMENPHFERIIICER SN TE TN 5D,
WEHEIL, O EDDOAF =R F T3 L THEO
LODHIEET — X OHBNELNDET T
b5, ZhITx L TARIHFETIEDOE LL #
t%ﬁi O EOD AP = RV FITH LTI
[V CTORLIERET — 2 N E 5 5
:kf%éo:Mﬁ%M@ﬁﬁhmﬁf%é
TR XD, WEITEE & 7o UL TIT UL,
BonhlTy— 4T —FL Ty — 40 %s
179 Z & CHIERERZRETHHLDOTH S,
MeVOHA A2 (2MeV) 3= &7 J — )LIEHR (20
umfl) G L= RV FXF AT ML DOHEL
SLA R 2 XS T (BEmLER 1),
MEE LI RES BT D DR, 2
NHFERMBES I 2L —a VEFEMEN &
%E<Aﬁéﬁ5 L C—HOMIERE, D
EIE1. 75-2. OMeVO I CIRTET H Z &N

Tééonmﬁﬁﬁ%%@f&@
'
| f%h“wﬁ
1 Ir 5 il
li ur'- ! x-?-: l"ﬁ\\.‘:'._
Sl e e
:i e 'tr._l'ﬂ' ! ."
| hiL [
f g T\' - '-'.
U:l- I o T
17 110 1406 b1
Lasir-ala
M1, =& J—)Li@iathk OHA 4 = xI)LF R

N7 kv

Pl EoJrEcEH UzkofH1ERE (K 2)
XA —ARUT « U UY REDOILEET —#
~N—Z URL (2B STV, ARFFEDOH
FEAEIL Sz10 TE)] OXXFTHRINTWSD

KOTF—XFEZEHETEETH DN
FEREIT ML . SRIM ZDsHHE a2 — NI LD
HELEZHNTWDEONREIRTH 508,
Sz10 DAEIL SRIME L ¥ 11%EH /NS W2 &R
Y BESFORBBEICEEAE S LTL
TWBHLEZATHDE GRslEs2),

Haznmow dusad Fyud silia

—t
E 'I"'.-: SET O 1
= e i Al
=T -
iE .-E- . &\h [SCE TR Y | L)
= "H ¢ o Lute o 0 oaalad -
I . 1
a ,.ﬂ o i E LR Mmoot r
<K b.-:-" 3 '-l.".' AT Al ma
- &
= A
H Sa
b e
- .
™A _r-I"‘r * —dE
= ¢ A
¥ 2 et i e
=1 __:--'- P LI .-1 Hl:il:\.tl
b [ )
- b ik
=
=
u T~
1
1

E-‘,l.h'-'IHTFTH nCnengs ko] v

X2. HA A i ﬁfém@mi%

VBN DD IR T T AKX —A F Ak

FELIRREAIE IS Z ., 2 bt iT— 2 &
L ClREmE N S kA A4V
AR MEESERZENTEZ, K3z
2 )= )LIKEIRD S DIED IR A F v A2
7 "vERT GRXEE4) . =¥ ) — %
e LTIHERIIRENT T AX =R S
nasnz kﬁ%oto_ﬂ%792&%®ﬁ§
i772& 1#42®ﬁkk IaEi=g'd: o

(I (7 N
- series of (ELOH)“H
bﬁ%t4 o T,

2

‘Z 0.8

5

K]

‘o 0.6 X 20 %100

2

2 . / /

2 044 H
L —
0 100 200 300 400 500

mass/charge

3. HA AU EEICL DX ) — VKRR
TWRA T ARY B L,

)7 X Ry Tk D IRE T
%%%Lﬁﬁémﬁ4ﬁ/iﬁ&@ /4
ETEA LT VN> TAERT D, ZuhH
“ & iﬁm%ﬁf%étmﬂlmm
el « DNAZR & & BOts U Al A il B2 0 S8 0 % 75 62
THZERMBNTWD, o> T IRE LD
ERREEEBMICHD Z EIEBHITOY I 2
L—ya VR OBEEZM ESE 5 ETAR
AIRIpZETHDH, KL TT I JBENHED
:ﬁﬁ%ﬁg%@bfﬂmbtol4i4/
aA IR AREM T, BEa e A
T%%ﬂkx&ﬁhw%%bfwé(ﬁﬁé
WIREF) .

22
0 100 200 300 400 500 60U Peg:
Secondary electron Energy [¢V]

X4, 2MeVHe'[f AN X DA Y u A+
PAD D IR AT IV

(4) 53+ D AR fE AR 2 B D i 5E
AWFZE TITLA LA \iﬁﬁﬁwﬁfm
IS & LTER 7o FOBEMD A =X



LDOfRAZIT> TS, ZOEBROKEITS
HORIKFHINETH Y . 1 [BOEEEFRICE
FAEEOERE EMICMmD ZENTE D
GR&ES3) , A A AT ko)
BRI TH D720, 1O CIHE
BEICAERR S ND oD A 42 ZPAEIC
THZENRTES, M5EZFEDLH> 25D
A A VETEORITRROMBEEZER L TEBY
ATV R OBREDOIHIR BT, LDy fiE
Lo a5 2 LN TE D, DD HIH
AT D A A v FOEE) — R )L XN
itV | WSSy R E RT O ELIRRE O = Rk L HE
NETHRETDIZENTED, ZOLHIRA
N7 MVREEZFMIIHANL Z Ik o T
i 5y 78 EDF v o RIS IR L T L
MEPRETHZENTE, [FRFICHGRE RO
FWEDOR EIZORNDLDOTH D,

=l AN

1600 R

eC)

- o
1600

1400 c-o”

Time-olight {ns:
-

1200+

T T T T T
1200 1400 1600 1800 2000
Time-oFilight | (nsec)

X5. 2MeV Si**D1FE - RE IS D
CO%y 1 DB A A > OFHEIX

PLE. Tl d 2 083K 72 4 S OHF5E
T—IIBT AR ETE L, ZNH DRk
RITREICREE T . 195 O F S (i
B BEETILOLET) ELTEEDHTY
%, £, EESEREI, ENFERET
DIFIX3BETH D, MXOFE1EFE, ¥
REHZOFREFIRERAETHY, ERRLEE
S 7R TR T —~ Db LK N DAL T
EHFIT LTS, 20X 5 ICEFHE R
XA EH BT 2 FIFEE - HlE O A
BRI HFOLDOTHY, BSDTATT
SOMAIMEDSEE . R L OIFEEEICL D H
OHFsE. kDS Lo F— a VEEH DO
B, SENRICHERE L T D RIS 2
LINTE D,

KN SCH BN+ B AP IR B2 (2 < gk
#TAmETHY =4,

5. ERRERLE
(BFgefgeE . e K OB AT TR 12
)

CGdEssam ) (BH1 9f)
1. A. Ttoh, M. Kaneda, M. Shimizu, T. Hayakawa,

Y. Iriki and H. Tsuchida, New method of
stopping power measurement for fast
particles in metals and liquids, Vacuum, &t
A, 84 (2010) pp.999-1001

2. M. Shimizu, T. Hayakawa, M. Kaneda, H.
Tsuchida and A. Itoh, Stopping cross sections
of liquid water for 0.3-2.0 MeV protons,
Vacuum, £Fi4, 84 (2010) pp.1002-1004

3. T. Mizuno, T. Yamada, H. Tsuchida, Y. Nakai,
and A. Itoh, Measurement of kinetic energy
release in  CO  fragmentation by
charge-changing collisions of fast heavy ions,
Phys. Rev. A, ##if, 81 (2010) 012704

4. M. Kaneda, M. Shimizu, T. Hayakawa, Y. Iriki,
H. Tsuchida, A. Itoh, Positive and negative
cluster ions from liquid ethanol by fast ion
bombardment, J. Chem. Phys. ##Hif7, 132
(2010) 144502, pp.1-6

5. M. Shimizu, M. Kaneda, T. Hayakawa, H.
Tsuchida and A. Itoh, Stopping cross sections
of liquid water for MeV energy protons, Nucl.
Instrm. Met. B, #& &t fi, 267 (2009)
pp-2667-2670

6. M. Kaneda, M. Shimizu, T. Hayakawa, A.
Nishimura, Y. Iriki, H. Tsuchida, M. Imai, H.
Shibata and A. Itoh, Mass spectrometric
study of collision interactions of fast charged
particles with water and NaCl solutions, Nucl.
Instrm. Met. B, & &t A, 267 (2009)
pp-908-911

7. T. Mizuno, T. Yamada, H. Tsuchida, Y. Nakai,
and A. Itoh, Structure deformation dynamics
of acetylene molecules following electron
loss and capture collisions of 6 MeV O* ions,
J. Phys.: Conference Series, #r#t /A, 163
(2009) 012039, pp.1-4

8. K. Ohya, K. Inai, A. Nisawa and A. Itoh,
Emission statistics of X-ray induced
photoelectrons and its comparison with
electron- and ion-induced electron emissions,
Nucl. Instrm. Met. B, ##iA, 266 (2008)
pp.541-548.

9. T. Mizuno, H. Tsuchida, T. Majima, Y. Nakai,
and A. Itoh, Multiple ionization of C60 by
fast Si" ions, Phys. Rev. A, & Hif, 78
(2008) 053202, pp.1-6

10. JHUEEKT . LHEFBIR.” AR FEA 4
NNEER & MeV A A M 2ERF5E”  IniE4s
%5 &% 35 (2008) pp.218-226

11. M. Kaneda, S. Sato, M. Shimizu, Z. He,
K.Ishii, H. Tsuchida and A. Itoh, Energy loss
and small angle scattering of swift protons
passing through liquid ethanol target, Nucl.
Instrm. Met.B, & &t i , 256 (2007)
pp.97-100

12. T. Mizuno, T. Majima, Y. Nakai, H. Tsuchida
and A. Itoh, Electronic stopping and velocity




effect on  multiple ionization and and W** jons colliding with inert gas and
fragmentation of C60 in swift heavy ion hydro-carbon molecular  targets, 26th
impacts, Nucl. Instrm. Met.B, &t H, 256 International ~ Conference on  Photonic,
(2007) pp.101-104 Electronic, and Atomic Collisions, Michigan,
13. S. Sato, Z. He, M. Kaneda, M. Imai, H. 2009, July 22-28, M. Imai, Y. Iriki, Y. Kikuchi,
Tsuchida and A. Itoh, Electron energy spectra A. Itoh
from various amino acids bombarded by 2.0 3. Ionization cross sections of gaseous amino
MeV He" ions, Nucl. Instrm. Met.B, & #HiA, acids of isoleucine by 2 MeV He" ions, 26th
256 (2007) pp.206-509 International ~ Conference  on  Photonic,
14. H. Tsuchida, T. Iwai, M. Awano, M. Kishida, Electronic, and Atomic Collisions, Michigan,
I. Katayama, S.C. Jeong, H. Ogawa, N. 2009, July 22-28, Y. Iriki, A. Nishimura, H.
Sakamoto, M. Komatsu and A. Itoh, Tsuchida, M. Imai, H. Shibata, A. Itoh
Observation of transient lattice vacancies 4. Kinetic energy release in CO fragmentation by
produced during high-energy ion irradiation electron loss and capture collisions of fast B*"
of Ni foils, J. Phys.: Condens. Matter, # it ions, 26th International Conference on Photonic,
£, 19 (2007) 136205, pp.1-8 Electronic, and Atomic Collisions, Michigan,
15. T. Mizuno,T. Majima, H. Tsuchida, Y. Nakai 2009, July 22-28, T. Mizuno, T. Yamada, S. Sato,
and A. Itoh, Molecular orientation effects in Y. Iriki, H. Tsuchida, Y. Nakai, A. Itoh
(0[0) fragmentation induced by 5. Structure deformation dynamics of acetylene
charge-changing collisions of 6 MeV O*" ions, molecules following electron loss and capture
J Phys.: Conference Series, it A, 58 collisions of 6 MeV O* ions, The 14th
(2007) pp.173-176 International Conference on the Physics of
16. K. Ishii, Y. Inoue, H. Ogawa, A. Itoh and S. Highly Charged Ions, Tokyo, 2008, September
Sakamoto, Energy gain spectroscopy of 1-5, T. Mizuno, T. Yamada, Y. Nakai, H.
multiply charged light ions in collisions with Tsuchida, A. Itoh
hydrogen at 50 eV/u, J. Phys.: Conference 6. Charge transfer cross sections of W' ions in
Series, frmif, 58 (2007) pp.275-278 collisions with rare gas targets, The 14th
17. K. Ishii, A. Itoh and K. Okuno, Charge International Conference on the Physics of
changing cross sections in collisions of O'* Highly Charged Ions, Tokyo, 2008, September
with He at energies below 1keV/u, J. Phys.: 1-5, M. Saito, M. Imai, S. Hosokawa, Y.
Conference Series, £t @t A , 58 (2007) Haruyama, A. Itoh
pp-279-282 7. Charge transfer processes in collisions of slow
18. T. Mizuno, D. Okamoto, T. Majima, Y. Nakai, highly charged ions with polar molecules CO
H. Tsuchida and A. Itoh, Impact parameter and C;Hg, The 14th International Conference on
dependent multifragmentation of C60 in the Physics of Highly Charged Ions, Tokyo,
charge-changing collisions of 2 MeV C" ions, 2008, September 1-5, M. Imai, M.V. Khoma,
Phys. Rev. A, &HiH, 75 (2007) 063203 O.M. Karbovanets, Y. Kikuchi, M. Saito, Y.
19. A. Yogo, H.Daido, A.Fukumi, Z.Li, K. Ogura, Haruyama, M.I. Karbovanets, I.Yu. Kretinin, A.
A.Sagisaka, A.S.Pirozhkov, S.Nakamura, Itoh, R.J. Buenker
Y.Iwashita, T.Shirai, A.Noda, Y. Oishi, T. 8. Stopping cross sections of liquid water for
Nayuki, T. Fujii, K. Nemoto, I. W. Choi, MeV energy protons, The 23rd International
J.H.Sung, D.K.Ko, J.Lee, M.Kaneda, and A. Conference on Atomic Collisions in Solids,
Itoh, Laser prepulse dependency of South Africa, 2008, August 17-22, M. Shimizu,
proton-energy distributions in ultraintense M. Kaneda, T. Hayakawa, H. Tsuchida, M. Imai,
laser-foil interactions with an online H. Shibata, A. Itoh
time-of-flight technique, Physics of Plasmas, 9. Time-dependent deformation of thin Si crystals
A, 14 (2007) 0432104, pp.1-6 under ion irradiation, 7th Intern. Symp. Swift
Heavy lons in Matter, Lyon, 2008, June 2-5, H.
(K] GH441H) Tsuchida, 1. Katayama, S.C. Jeong, H. Ogawa,
EEFaFRER (11 1F) A. Itoh
1. Measurements of stopping cross sections of 10. Fragment ion formation of C60 induced by
liquid water for fast protons and helium ions, charge-changing collisions of 400keV Au" ions,
26th International Conference on Photonic, 7th Intern. Symp. Swift Heavy lons in Matter,
Electronic, and Atomic Collisions, Michigan, Lyon, 2008, June 2-5, Y. Nakai, T. Majima, T.
2009, July 22-28, M. Shimizu, T. Hayakawa, M. Mizuno, H. Tsuchida, A. Itoh
Kaneda, H. Tsuchida, A. Itoh 11. Tonization and fragmentation of CO molecule
2. Single-electron capture cross sections for W' induced by charge-changing collisions of 2



MeV Si** ions, 7th Intern. Symp. Swift Heavy
Ions in Matter, Lyon, 2008, June 2-5, T. Mizuno,
T. Yamada, Y. Nakai, H. Tsuchida, A. Itoh

ENFEEFCLTO YU 2 ME 2009 D,
21 £, 2007-2008 1% 12 )

12. i R O WA B i 7 #EL = % L
X—AR7 ML, KB, GHERKT. L+
HABR, HARR T I172 ER 22 4 3/26-28
13. MEHRETFIZAE R T2 transient 7228 FLAY
KMaOBWZENE, LEFBKR, JEKS .
H AR B2 0 SR 22 4F 3/20-23 H

14, T7—R—HIHF 2F % 5 U —4 @@L
A A D E—b ARy N, A
g, LHEFB K, OHEEKE . B AMEEE
Rk 22 4 3/20-23

15. 77— R—HIHF 2F % 5 U —THER L
rEEA Ay~ 7 —2OHEAMEIZE
T AMERENE, AT, LEFBR. §F
BEEKTS . B AR B SR 22 4F 3/20-23
16. & nf R R AT BGELLS & B IR Y
ORI A RE, HARHRA. LHFBK,
FHERK T . B ARBRS 2« SRR 22 4F 3/20-23
17. Me VA A4 BBEHZ X D BRIRERK S 0
EHERT A E . AR FE, EEF R,
REK T . B ARMBL S - Rk 22 4 3/20-23
18. R AR 112 %9 2 MR AR /KA 1 O BHLIE
Wr FE I E ., TEAKRRA. LHRFB K, FHEERK
B HWERES SRR 22 4F 3/17-20
19. =l fr R 1-#R 2 k3 D A IR IEE O P IE
WrimfgRlE., B2, GHUEKE. AAY
PRERZS R 21 4= 9/25-28

200 HIAX Y T —I2kBm#E7m b
~A 7 —ADERKREZOME, WD
. LHEFBR. FHEKE. B AMEEEE
Wk 21 4 9/25-28

21, T—N—HIH S 2F ¥ T U —%FE L
7oA T DR A= BIT B A
I UFEERAAE, LHEFBR, KT, BAR
MBS SRR 21 4R 9/25-28

22. A A UEEIZL DT I BROHK T
ERREL, ANRCH, LEFBKR, FHEK
B BARWHEYS TR 21 4E 9/25-28

23, B EA A AR HAE 22 X B IRk
BT OMBES A F I 7 21N, FEEMIE,
THFBR, FREKE . BAWELES AR
21 4 9/25-28

24, = E A R AR D IR AKEE A O R,
IEWFEREHIE . AR, LHEBR, Gtk
KB, SRR PR 21 4F 9/8-11
25. FRERgE (2 )k D FEAR BEA R [F) 3 B A L
6] V) 7= RE R Bl & (A PN ke e B oo A B ME o
Rt HEREER ., JHUEERKE . B ARHUN R
reas o SRR 21 A 4/9-11

260 HIAX v TV =2V HT R LX
—Em A F w47 —ADER.,  FERFD
. LHEFBR., GRS . BARAMESE

SERR 21 4 3/27-30

27. IR T EE AW MeV = % /L¥—
TR B L TR O BRI REWT IR E . FI
B2, WEAKHRA, LHBR, HEKS. H
AP R 0 gk 21 4 3/27-30

28. FIXFIRINE T B — LI K D H A DO EREWr
EAERE, ZEuiE. LHEFBR, FHUERKE.
HAM RS2 Rk 21 4F 3/27-30

29. A FUERICK DT I FE O R
HFEHIE, ASRfFe, LHFBR, JHEKS .
HAM RS2« Rk 21 4F 3/27-30

30. BTy [RIREFHHIEE &2 FA 7= RS R oD R K
2. WP, LHFBKR, FHEEKE . BAY
FRERSS K 21 4E 3/27-30

31. mIEEA A U AEARE 2 KX DRIk
BT OREES A I 7 A, {LEmiE, +
HABR, DS, B AMEESS « Fak 21
4 3/27-30

32. A AR AR D IR KA R O [
IEBERIE, JHEARBRA. LHEB K, GHEEKS .
HARR A J15%4 Rk 21 4 3/23

(D)

m AN
http://www. nucleng. kyoto—u. ac. jp/Groups
/Gr3/

6. WFICALRE

(D) B e

FHE FKH (ITOH AKIO)
ALK « TR geRt - Hdz
MeEHFS: 90243055

) Wt sr

+H FHk (TSUCHIDA HIDETSUGU)
AR« LEafsest - Hesdz
e %&5: 50304150

KiE  Kii (0SAWA DAISUKE)

HHRRT « BRI R RE e & — -
Bh#

e &5: 90324681

(3) HHEAFIEE
ML



