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The effects of physical weathering on OSL properties in quartz (IT)

Department Earth and Space Science, Graduate School of Osaka University
Akira Osada and Chihiro Yamanaka

Optically stimulated luminescence (OSL) using radiation-induced centers in solids has been used for the dating

of buried age in the Quaternary period. Quartz is a typical sample for OSL dating and buried time of the sample

after zero set of luminescence centers by sunlight is considered the start of clock for dating. However, the

properties of OSL is different in each quartz particle, which is dependent on the source and history of samples.

Assuming weathering of minerals causes such difference in OSL properties, we have performed irradiation of

ion beams to quartz samples and studied the OSL properties.

OSL FARHIETIZ, BRBUIRBRIEIRIZ K>
B LB LOBRKSZBML T D, Ak
IERA LIS OSL AERTE IV b Dk T
HLHN, EHRCBEIZELY, HDW0ITR 2 &I
OSL DFEEDENRBH D, ZDT-8, SAR (single
aliquot regenerative-dose) 472 & 23 RBRAGIZ AT
LATEY  EPHNHFEILED S & TERFHIZH
HT D, WD Fast oy S B L 7B URE
RBEICHE LTV D & ST, EBE [\ UK
SRR B 6 9 5 OSL &t & & [AIARIC Fast ik
S DEIEBREHI Lo TR > TRV 724V
I LEEHER) 72 OSL HIE 21T 9 Z & 12 &k b OSL gk
ERETDHZ L bImbTNDY,
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FHZ X0 EE R MR L ORI R 2 IEA LT,
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FTHIL ., £ D% —EMEITIR T 22 75
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D Al Rl R E LT 2R B GO

FERE LT A A VBRI L 0 Rk S 3k
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Study of Irradiation Effect on Insulation Material for Superconducting Magnet of Nuclear Fusion Reactor
Graduate School of Engineering?

Shigehiro Nishijima2”, Yoko Akiyama®, Fumihito Mishima?, Tomohiro Takahashi?, Koji Kobayashi?,

The insulating materials to be used for the superconducting magnets in the nuclear fusion reactor are needed to
have the high mechanical strength at cryogenic temperature under neutron and gamma ray. We have previously
investigated the irradiation effect of the glass fiber reinforced plastic (GFRP) by means of gamma ray at the
room temperature (RT). Interlaminar shear stress (ILSS) of GFRP, whose matrix consists of cyanate ester and
bisphenol A epoxy resin, in liquid nitrogen temperature (77K) was measured. ILSS increased slightly by gamma
ray, whereas the molecular chain scission was observed in its matrix. However, the actual irradiation
environment of insulating materials is cryogenic temperature. Thus we should evaluate whether the similar
phenomena above are also observed under the radiation environment at cryogenic temperature. In this study, we
examined the irradiation effect of GFRP at 77 K. Based on the results, the difference of irradiation effect
between at RT and at 77 K was discussed.

1. IZC®IZ
HAEBR R D3 6D AL T D [E BRI A S2BR
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IRAZ I T 7B ) 8 B 2 e R D 2 LS B
RETnD.
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s, Nishijima, 06-6879-7896, nishijima@see.eng.osaka-u.ac.jp
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Molecular analysis of ionizing radiation induced mutations in the budding yeast
Kikuo Shimizu?, Sachiko Tojo®, Youichirou Matuo®

Radioisotope Research Center?, Research Laboratory for Quantum Beam Science®, RINE. University of Fukui®,

Our research group has been studying ionizing radiation induced mutation of the budding
yeast, S288c (RAD *) as model of eukaryote cell. The yeast cells were irradiated with carbon
ions (12C5+ 290 MeV). Carbon ion beam was generated from synchrotron in HIMAC. When
we analyzed the survival rate with different radiations, the survival rate was reduced along
with the LET. While the mutation frequencies were enhanced along with the LET. The
mutation frequency increased consistently with LET. This result indicates the high LET ion
beam is more mutagenic than low LET ion beam. Moreover, we examined the new method to
evaluate DNA lesions caused by low or high LET radiation using a polymerase chain reaction.
We obtained the result that the efficiency of DNA synthesis decreased with increasing LET.
It means that DNA lesions, in particularly double-strand breaks, affect the rate of DNA
synthesizing reaction. This result shows the possibility that this method will be used to

evaluate simultaneously the biological effects caused by various radiations with low or high
LET.

(RO E NNy 7 7T T K]

BE, DABEZIZLD E LT, K- fRoOES
I RS B IR O BASE ~ DR 28 B I A 2
ST D, B ILEBMEBRIRETIC X D EE RO
WFFE. FEI MR S o ONGRIRZE B AR R B - % Al
(72 A T = X DOIRADT= 012, MR %2 T v
& LT, BIRERR =7 AfRITIZ L D
R R AN MV EFIRT, FTo, RFHRIC R
)7¢ DNA G AT 270 OFELZFFT 57
WIZ, RNY AT —BHE UG Z 72 DNA S48
BEOEN ITEIC O THRE 21T - 72,

[T TIBLR TV ERER]

1) EEEMERIC LD URAS Z228REF 2~ |k
IVOIRNT 3 RIF-HRR PRI T & 2 929828 AR Rl i %

* K. Shimizu, shimizu@rirc.osaka-u.ac.jp, 06-6850-6103

fig T3 2 7o DI ZFRERE D S288c R FH U,
LET:13 ~107 keV/ium D R#ER % BE L2854
DIEBEH - ZERE B LTI LTz, ZOFRERN S,
AR P NIRRT LET ITKFT5 2 &0
IRSNT, Flo, =T U ARNTORERD G, R
FRBL O o~ TR E RN Z D8, %
TR TIIH v~ e 1T 0 &2 BENL S I X
7 LAY —aEED Y v —DNA fEIERICRTE L
THEULDZ Enmrsiu,

2) AU AT —ERIEEFIH L7 DNA #1505
i ; BB & BT L7 DNA OB 6 & % 5T
T 572012 B L7- DNA Z PCRO#RI & LT,
U7 WA L PCRIEZEHGEHE L7z, PCRIED
JRERDN B . 5 L 72 5 DNA IS RRREHC X 5



BENHIT, RY AT —BEEHISEZLET S
EEZOND, Thbb, AU AT —BEHFKG
TO DNA GEHEN D, $8E LU THERET 5K
5D DNA B2 CE 5 &2 bbb,
[wFzefER]

BHE IR £ D URAS Z2RE R AR
RV OFENT 5 i LET K-SR IEF D Z2IRIE i %
el 52 2 HIE L, LET 13, 25, 107
keV/ipm DOYE TOER AT FV ARG LTz,
FERER 1 IRT, REBERLFHREEOT o~
WCHET AR E LT, FICEREAR G-
CoTARNTUANR—=Y g UPIRI DI EIR
SNz, £7-. 13, 25 keVium D 735 BERL 17
OB TIZ, A+ T>T-A T A= g
DEAENELS DI R RBINT,
2-OH-dATP i3 G+ C-T A F T A=V g
DT, 5'-TA*A-3' (A*=2-OH-Ade)BlS DA I
AT DT A= a VEFRT D Z LW
EEhTnWb, £, Tr<BB LT 13, 25
keVipm DRFERLFFRORGNZ L VFFEFE L7z
JEIRAE T, T RC LR OER - KK - A
ERCHo72,—FT.LET 7 107 keV/um(290
MeV) D i 3% BB T-HR(JAEA, TTARA |2 C a4,
Fle D 7= 012 RN DWW TIE, Ebp YA ED R
KMA N, LET ICX > TAUDZERERD
A XPNEIR D Z ERNRBEI T,

2) RV AT —BRILEFM L= DNA {507
fili 5 IRFBRRZL O >~ #i % G L7z DNA 0481
HAFHE L2, DOEBRTHW TS R
S288c » URAS#E5(804 bp)% PCR EIC k- T
R LRSS L 72 s A DNA 7 v & L,
DNA # > 7/t U, SRR E R A TSR T
HIMAC T3k 1 (290 MeV, LET: 50 keV/um)
WS L7z, W EIE 0.05Gy—.1 Gy Th 5,
PR L 7= > 7"V DNA Z 858 & L MiniOpticon
T A7 A®Bio-Rad) & Hvy, KL OHT DNA
DOEAZFHME LTz, 2T, firkige 7% URA3
FoFl, Fx DI L0 ZRERDE > b
ARy DR S AT IR 200bp) TH D,
DI Y T E A L PCRIETOMEHE DEIETIE 1
O T 7 A ~—(HIE R DR DNA) % A
THPE DOl D DNA HIZ G RT 525, AL
TIH1EEO T 74 ~—% v ML ONZ 3FFED
7oA ~—t v & HWTHENT 2550 LT,

=K1 VT URBRICELIEFEBTOEEIRY ML
RFR RFEH RFH Howig
LET:107keV/um LET:25keV/um LET:13keVium LET:0.2ke\/um
JAEA-TIARA NIRS-HIMAC MNIRS-HIMAC P e Y
[G:CtoT:A 21 41.2% 2 200% 11 22.0% 13 43.3%
I G:C to C:G 12 235% 0 0.0% 6 12.0% 3 10.0%
b A=l
AT to C:G 1 20% 1 10.0% 0 0.0% 4  133%
[A:T to T:A 1 20% 2 200% 12 240% 0 0.0%
N GCto AT 7 137% 171005 9 180% B  200%
| WP P
AT to GiC 0 0.0% 0 00% 0 0.0%
R 8 15.7% 1 10.0% 9 18.0% 2 6.7%
‘A 3 300% 3 60% 2 8T7%
Total 51 100.0% 10 100.0% 50 100.0% 30 100.0%
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Study of the material modification and the invention of new functional materials using an accelerator

Dept. of Advanced Nanofabricationa? , Daikin Industries Joint Researchb,

Takafumi Kondoh@™

, Yoichi Yoshida®™™

, Kenji Adachib, Kazuyuki SatoP

For modification of various polymeric materials (mainly fluorine-based polymer), high dose radiation by using
a low energy electron beam accelerator was used at ISIR, Osaka University. And also establishes a novel
ultra-fine processing technology using an electron beam nanoimprinting. Samples after irradiation, the

evaluation of physical properties in the laboratory.
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Fig.1 Functionalization of various polymer materials

by irradiating of low energy electron beam

T Kondoh, 06-6879-4285, t-kondo@sanken.osaka-u.ac.jp; **V. Yoshida, 06-6879-4284, yoshida@sanken.osaka-u.ac.jp



Fig.2 Development of chemical laboratory
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Fig.3 Curtain-like sensor for finger pinch
prevention at the sample entrance of

accelerator
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Fig.4 Exhaust booth around the electron
beam accelerator for oxygen deficiency

prevention
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ESR measurements on gamma-irradiated basalt fiber

Dept. of Earth and Space Science, Osaka Univeristy®,
Japan Atomic Energy Agency®

Atsushi Tani**, Masafumi Sakanoue?, Hiroshi Fukazawa®

We investigated gamma-irradiated basalt fiber by electron spin resonance (ESR) at room temperature. ESR
spectrum of unirradiated basalt fiber shows two broad ESR signals at 160 mT (g = 4.3) and 340 mT (g = 2.0).

They are typical ESR signals due to ferric iron ion (Fe**). ESR spectra did not change obviously after gamma

irradiation even at high dose about 46 kGy. Although we expected to detect radiation-induced point defects, they

may be thermally unstable and release trapped electron and/or hole at room temperature.
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OCoZ MRS T D y BRI KV E IR TR AT 72, IR

YA Tani, 06-6850-5540, atani@ess.sci.osaka-u.ac.jp
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