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2.1.1.1.1.
DNA # S5 e — & SV AR A O it
Examination of double pulse labeling for DNA replicating cells
U —*
Keiichi TAKAGI
Abstract

In order to trace DNA replication in the same cell at different periods, double pulse labeling using two different
nucleotide analogs was examined. By discrete administration of two different nucleotide analogs,
5-bromo—2’ —deoxyuridine (BrdU) and 5—ethynyl-2’ deoxyuridine (EdU), in different periods, statuses of DNA
replication at two different periods were effectively indicated in the same cell.
2K

A —#l AR oD B2 DRI 351F 5 DNA LRI A BB 2720 | 2 FHO B2 D X7V A F AR E -z
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O, 5-2F = -2 =T AF L vUYy (BEdU) 2 RARLEH TR 542281280, F—Hilao #e 5k
W2 31T % DNA BRUMR LA RAITR T ZENTE,

. ¥#5
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. 5ik
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W, BEOxE Gt L L CHL H3K4me2(U 2 4 ¥ AF W LB AR 3)%F /7 e — VLK (Active Motif £1)% Fu
77 ZIRPURIZIL. Alexa Fluor647 #EFkPit> > 1gG(nvitrogen £1). BL N, Alexa Fluor568 FEikHL~17 A
IgG(Invitrogen)Z V=, “IRFUROFE S AR DO#% . EdU cell imaging kit (Invitrogen #t) DALIFIZE-3< EdU
DR AEAT -T2,

TN EVTE = AN X — W7 5 — T Te BT i LR — T
REFIEIL, (WDEeH LR — B g X — DRI B O FER R L L T L7z,

7



P $eits = 3L —HF e Z— 4R 3 CERR 23 4R )]

W B ER O AR L, 2E AL — P — B EE(Olympus FV-300012XLY , FRURES 118 pm x 118 pym OfEIEKE
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M. fEREEL
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S724A . BrdU (Ze<miian
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DNase 1 |\ZXADRTULELE 60 57 [HAT
ST54E . BrdU (38 HE D036
#L(X 1G), EdU OV 71 5% DNase I, 30 min
LI L= 1H), DNase 1 30 BEUR
4 4L B T % . BrdU, Edu, & Brdu
H3KAme2 +~T#Wfeizib+ & E
BILNTE(H ID,EFR), Lz 7 H3K4me2

2T, —ERBMEAToTRRICH, B1 REEICH3 BrdU, EdU DDA &
BrdU SRINORIMEL LT, DNase L o a1 13 DNase T ALBRIE I L5 EDE AR T, A, D, G 1
30 DHOLBISEICHOEBER 4 gray + 7/ 5% B, B, H % EdU L7 F 1%, C, F, 11E#i H3K4me?
bivs, T FNETRT, LWR U A — LN — 2 A S TIZkHE L. 20 um %
BrdU, EdU £NENDOMIAS =g
PAREBZZTHL, BrdU ISRV 5 k1 3, i BrdU &, EdU #ik, BT H3KAme2 &R TR L= A
WSNIBOZT BdU TR <y, o/ F L OEADIENZRO GO AR TREN TS, 1T
INTW=(E 1],K), 2D Z &1, TRENIZAT— LR —T 20 um % K, L ICRSATZ A — /L 8—F 5 im
BrdU £ 5 #iE]#12 DNA B8LAAT 254
720 TWREDN, BdU & 5- 81
# DNA B BLAAERE L T 22 LA RL TS, BEdU IZO AMEFR SIS FAEL TBY, 2T EdU £ 53 i o
(27242 DNA RS IDICHEIT U2 IR OIFEE RL TS EB 2 LNA(T —H#%&/RET), BrdU & EdU T
THEERRS NV TIL, EdU 27 AR BE B R E AR T Ob Ao-(K 1K &HI), —77., BrdU
SR N Y E R O A A R LT R DIZE AL X BAU v 7 VBB EE R & 2o 72(X 1L), ZHH0
FE R, S HIZI81T % DNA EHRIASHT N B YL B SE I T T 041, R N BB Y B s TR AT T 080D
PERDE R, VL B —HLTEY, ZOIH7kE# 2 — 32 31T 5 DNA RO R 52 KL T DE D
EEZLND,
VL EOFE RN A TR T EERRES DNA SEREHIROBEN A THLEE ZDND, 5HRIT,
ZOFEE A. thaliana (28135 S HIRESOHETER, S WIHIKLO K% OB BT ICHE T 5 T Tho,

DNase |, 60 min

1) M.Sauer et al.: Nature Protocols, 1, 99-103 (2006)
2) D.M.Gilbert: Curr. Opin. Cell Biol. 14, 377-383 (2002)
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AA e — BRFHZ I DN TV AR BB A = X LD iR
Analysis of the Transposon Movement Mechanism by the Ion Beam Irradiation
BEILEEN, phEH AT B
Yoshihito YOKOYAMA, Masaya OKI and Masanori HATASHITA

N7 AR XA — RN OBtk EA B X A5 FEO KRBT THY, ITF, MlaoELOEFE T,
BB S TR, £, H 4 OMIEO R M Z 1720 OB TR BRI LB 5952803
HINERZEDTND, Lol MU ARY OB ENE K OB GIZA G2 > TWDD 5 F L~ TED
FOITHRRE LSBT L CUBNIARIAZR S NS, Fex 1T ZEERE S cerevisiae ZET VA ELTHW, 44
VB LRI IS A R A& 52T ZAUCE DT AR OFEICEAL T, 5L UL TO AT =K L
A B L TWA, ISR ELTIE, M ARY v oBiEa A HIcar ha—/L L, ZhEo B ZEHE A s
AT LOFFEZE BFEL T\,

FERE DO FEFECMERID DI X USRI RER B CIZ AN 5Tz, AR TIE— AL A X Fr~ D&
ZMERN TR0 ALFRBHEINUT, A RBERR O U ZR % Oan=— X — (RO R Bt an=—&
R D S 03B -T2, RO FITEZ CEan=—Z/NRRb OB EL Ab I, - 5 AR 2 oD
HLDOVESDIE TR T = — AN B EL SN ALV G N X7, an=— 3k A B R 2R
HORFEDBAS T IMEES NI EEIT RN,

HEIF RN TN ER - S LA 2 () 8 = 2 — Bk JE ko 2 — AR JEBR S8 ¥ - AR G IR v — 7
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2.1.1.2. HE®p- @D M B AT

2.1.1.2.1.
RITEIED X SRz
X-ray Sensitivity of Normal Buds in Roses
I A AR
Keiichi TAKAGI, Hisaomi NAMOTO
Abstract

In order to determine appropriate irradiation dose of proton—beams for the breeding of roses, X-ray sensitivity
of normal buds in roses was examined. The results suggested that the irradiation dose for the breeding should be
between 25 and 30 Gy.

T BRI G725 1R FRET R AT E T 572 NTEFD X MRS M Z T~ T, ZORER, 25 Gy 225
30 Gy O FRFHFREAE L) TV D EHB 2 BT,

. ¥#5

NIT AEFEO T THH AT TRLIKEHLEN T ALDOD—2ThHD, HVEIZB W TH, 7, I—X
—Lar D SAEFEERNHY, UL, $KTE, HDWE, T —T =2 T HOBEAEL TLLFEEL TWD, ZIET
(2, RECBE S LR & 2R AE S COD A, LB, FERL SRR SR E L TSRO BT
0. FRE BSOS A R,

oz 13 kL RRIBENC LD HT LW AT S FEEHZ B IEL T D, BREICESL Tk, T O EIFITRL i R
S, RS EH AL CRIKEITO T IE T D, ZZTARE TIE, B RN TDE AT
BT, ST AR RO IE R EZ RO D012, B HRE AN RO X #E STE IR
FL, BEBOMES 22— MR, B 2—MRICEY MEBISEAZTHEL -0 T, 2O RARET 5,

0. ML TTE

FEER M BN IE, 10 SO RT |
AUSwith . AUSplae . AUSmas .
AUSsaucer, 72—RAR)VR— T
FY=X IV T =T ANV )L
TA—< L AT R AT b
AT ADE &AW, b0 5Ll
X, 27T XA T CEO5M) DR
T, WTFNLREIBEDO RESICAEE
T5, T, ZbiTnTng 4 5 RE
HEALTWDD, HDHV T, BB
O A fHIREHEESND MR CTHD,

IS 10 MO %, X BRI
& (MBR-1520R-3, H AT 422)%
FHVNT, 0 Gy, 12.5 Gy, 25.0 GY, 50.0
Gy, 100.0 Gy OFEET, FHEX 2 25
SISl NS A S p = . -
B X G, T, T 1 RA 31 BROT v TR RV
J£ 150 kV T, 0.5 mm Al + 0.1 mm Cu D7 V& —%8L TiTo7z, BEREOMRERIL 1.53 Gy/min TH-72,
R Z OV 7 T, B TEREITV., BB EBIE LT, X BRIRE O R2HIW T D E LT, mh bR

HOAE =X — R FE e — PR R - B IR L — 7 e T

10
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1.50
| W iR
| 1-25 O #%¥a—rE M
= |
I 1.00
1';(: N
0.75
g
HE 050
RL:
< 0.25 T
0
125 25.0 50.0 100.0
RAHRE (Gy)
2 BEICEBY2— N By =2— R 3 TEEIXVUil/v@%%TE
ROy 2 — N B 2 —NEE | JERR R FREEDE 25.0 Gy ?/.\\%LfCYv;IXV)t/I/If)
1 EUTHIRRALL ., S A RO Tz, =T —/3—(T, dhfd %ﬁﬂEbf:y;»‘—]\(ﬁﬁm@aiﬁ@ém
O RZZ RS BOIEDBIER A DT,

TSNS Y 22— D, BLIOY, v a—FDOEIZ AW,

M. fEREEL

PRETZAT T2 1L, W 25 Gy 2B A AR E T, MEICRFEL CTHBRAEIHIA oz, K1
W2, —FlEL T, 7w T =X v VO RS 31 B HOWRILZ R,

ENENOMICEIL T, B 31 B&IZ, BRI RELIZ 22— e, MELEY 2 — OB EZHIE
L7, 10 DO EHEE K201 T, a—MMI, B a—MNEEBIZ, 12.56 Gy TIE, BN OEEAIFITZITT
WRWEB ZBID, 25.0 Gy TiE, va—MUIXBHLZIZFREZ R LN, B a—MRIE K TR ZxR
L72, 50.0 Gy Tl va—MIME FL, Y =2 —MIUFE LWME T2/~ LT, 100.0 Gy Tlid, W to b fEic
BOWTH, #ilzzya—MRIT RO o7, FRREXIZE W T, BRZERPHN Ao TWDAY, ZhuE,
T LIRS MEDIRO B2 A2 L2 SR L TUVD, LML, W LD SEIZEBW T, 50 Gy Tl v=—MMEo
ORI EEHIT, Y a—hREDOFELWBD N AL TEY, Z<OMETED TN AONIZ(T —4%
IREST), LTED> T, ZOMETIE, ZIESFHBRICE L WA AT B2 TODHOEB b5, EERITE®E
REATROBCIT., BE AT o1 EH 2 AL, MELIZY 22— BB LI B IR L CREITY TET
Bb, BARDBEEVEL BN L DX TE 3 ZHAE A~ DR BEOREZEEZ 2 bW 5HE, 25.0 Gy 7*H 30.0 Gy
ZIRAHRE LT DO TIX W EB 2 DiLd, FERRIT, ARBRIRS F2BRPICBA EL 72 25.0 Gy ZMSL
77 =2 AN e L OHIING, MBIR T LORIEBOEREZRTERNELNTZ, ZOZENBL, ZOMESH
PG Tl E 2 Hinb,

At%1T. ZOREREITIC, EIFEITH T D5 TR ZITO, EHEE AR, EREBRIEORKEZIT/D, B
RIWEZ R TERENEONDIE, WEOEEZT2VME R SEOEHZ BT,

11
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M2 KR ZE T 3 2 e R T B IR D BR 5
Developing Novel Plant Improvement System Based on Biodiversity
ZEPEATT BSILMESY . BHATR AL AR E ANE B RS, R B MR T
Masanobu MINO, Yushi KATSUYAMA, Mizuho DOI, Sakito KITAJIMA, Kenji ODA, Yoshikazu TANAKA
and Kenji SATO

Abstract

To analyze the reproductive isolation in plants, comparative transcriptome and proteome analysis were
performed using the cultured cell lines of Nictotiana interspecific F, hybrid (V. gossei x N. tabacum). A series of
experiments suggested that glycine—rich protein, proteinase inhibitor, and suppressor of G2 allele of
skpl (SGTI) were plausible candidates for lethality of this IF; hybrid. To assess whether these genes have a
causative relationship with cell death, Agrobacterium tumefaciens C58C1 harboring the binary plant expression
Ti—plasmid vector carrying cDNA of these genes were prepared. The constructs were delivered into mesophyll
cells of leaf tissue of N. tabacum by agroinfiltration. This transient assay revealed that the expression
of SGT1 of N. gosserinduced the death of N. tabacum cells.
2K

A3 T ) HERE OO AR SR IR BB O fR I AT, 2/ fii ] F1MERE KO FRAE U 7o B iz -V e ko oA

TVTR—= LI 5NN T 0T 4 — LENT & 9%7}[13 L7z, FDO4EW. | glycine—rich protein, proteinase inhibitor,
suppressor of G2 allele of skpl (SGT1)D 3IE(n D HEFEEIEIZ B35 A REMEDVRIBS N, ZNH DB T
DHEREDOAIASED K L7205 50 EFTE T D72 IO DBAR T DRBLAT X —%4EEE LT N. tabacum O
WEHZT /a7 AV — L a ARV E A LTS A, N, gossel RO SGT1 3% /S tERL O 584
SlERIF PO,

1. 5

@JEF‘%%’E@%{%FH?‘ZD AR HEE L, HIBRIE IR LIS LD R EEBRBE O @S iR L0 RER LR F— DR
(LIS I3 I35 ETEETHD, Ziud, NIk T 2R R 723 B3 &3 O T i B
EFRIZZ L FIET DO THD, LU, A MEIZIIAE R O L MR BEREARS 2 J01E 2 1L Tl MERE 315
LIVRWRIEN DY, T OMgEEA il 585 F1% Dobzhansky-Muller (DM) &5 /WA HED 72 @AM 1>
b aAXF RS LERRE TSN TS, Lol L0 IEFEZAE Y C ORI A Cliis bR K
fEA-DOERIGITHASTITZR W,

AT, Z3a @ O E TR B T 2B R T2 TV A7 h— LR b NI T BT 4 — BT D
PRE L, WO DBEMEA 2 RV TE LR RICOW TR RS, ZIHDO@IA F1d. WT b O Fs
BERRARL AT B L T,

0. M5
1. FEBR B
Nicotiana gossei Domin& N. tabacum L. F1 HEFED F NGV EL /-5 GTH4 & GTHA4S %/
Wi,
2. N7V AZY T h— Lfif AT
GTH4 DFRBLEE T XD, GTHAS DR BLBIR T2 2ZL5IW e 7T v I 78 cDNA TA 7 7V — 5L LUT-1% |
differential cDNA screening {51280, GTH4 (ZHEERZIE T HIB1E 1D cDNA ZHEEL . Z O IEE 8%
M LT,
3. T A — LAY
GTH4 72BN GTHAS M L0 Atz o O E i LTt . A4 Zfrm~< 757 4—& SDS-PAGE

(CED, GTHA DMEJEIICHELE T DX NV EERELIC, MDD ™7 H e BRUKE 7V ZDEIRL |
TR ST KR 7 - A A BRBEFERTTE R, SRS LR K7, ™ T LA R 07T, * OO e = 31 % — B 7t & — - B 7
FER IR N —T
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MALDI-TOF-MS CH#tT 3221, DX R EEARF D cDNA Z RT-PCRIZIVFHRL 71212, 2D
FERLY AR E LT,
A, 7raAfr 7 4V — R
EFERRBE D R R s T ELTRIBEMED B W/ —2® cDNA @ ORF 2E% Ti-7FFAIRRIZ—
pRI-101An @ 35S 7' 0E—H —0 FHRICORWEa AN I AERLL . 727 a3 75U 4 C58C1 I iR
HaL7-1%. 7 aA T 4V —Yar EREITo7,

. fEREELR
1. N7V AZ V=L B IO a7 4 — LfE7AT

ARFZE T FER] F1MERRIL, 8 2312 108l BE 25 | X 2 R By 72 A iR EE DR S 2 L, 20D
BT 37T C TR ERLAR D720, BRI GTHA b &R CHERF FTRE TH D, GTHA (X 26 CIE 3 L7725
FFEA KL 23, GTH4 DZESRZE AN GTHAS 1% 26°C THBIER ., ZAUTHIIED R & 72 D 185 736
BB N T EAMEIEL TWAZEIZE D EE Z LTV D, ZOREEFIHAL T, GTH4 THILL
TUWVT, GTHAS THILL TWVRWEE Fo0X L VB A PET 200 MFSE O JR K 2 4 e TX 5,

"o AN T h— DA Tl ZER 10 T 7 — DWW T L IRAZ)—= 7 LTt L AEZRDT-2,016
Ja—r% 2 WAIV—=27 85I 3 WAZ—2 7 L CEF 36 7n—r &k Lz, Znbormn—r 4TI
DT cDNA O FERS 2 EL . BELI-7n— 28 B L% BEEHEE N AT EZR 12 7 — 2 EREND Y
n— 3 Ia—r ST,

T A — AR ClIL, HER 5,000 DH L RTENRURIZODOWCAZ) == T L, 34 2RI oW HE
B IS AL ATREZR 19 #2737 E % MALDI-TOF-MS fE#HT CTHIA L . Z Uk d 585 7% BEE
L7,

2. RT-PCR IZXD3 B2 D FEMM AT

| CREIZEZRBDTBIE TREEX T ERIZOWT, ZNHDOE R T3 8l% RT-PCR CHERLTZ, £ D
$G 5. proteinase inhibitor(Pl). glycine—rich proteiflGRP). suppressor of G2 allele of skpl (SGT1)» GTH4 C
98<, GTHAS THHIEHL T D2 LA, ZNHDOBEE O M FEM COFEMI D, SGT1 IZ DUV TIX
BT B SNGENERD T,

3. 7 uA T VR — g FEER

3 DDIEEF D ORF @ cDNA % 35S 70 —X—0D FIZDRWNIZaLV AN I e T a7 )V kL —
A NlEN,| N. tabacum DEERFIRUZTEALT-EZA, SGT1 DI Z L Z T 22707, N. tabacum H
D SGT1 TIHMIISEITAE X2, N, gosser 13D SGT1 TIXMusEN L X7=, SGT1 X RARI &4k
HSP90 Dz v~ iy L CTlE M OIFFEIGINEY L X ThD R X VB EEHELTWHY, R
H R BB S SIS A R BT 5720 | Z OB BT EME TR AR B0, 20728 HSPIO &
DAL X ATENE ORI W T O A LR TNWDEMEETED, L), I hoD
DFFENRIET HRELICH DD flAEDEICE->TE R X VB Z ELLEH TERWALHD, 20D
7R ERFREMEE L TE X LND720, avy Xur 2y 1Tk SGT1 MHEFRED AL FENEEED FIK A5 712
720D ELEE TER, W OBG DAY T (v VRPN ETREED RN L7205 52 L2 FRILT-
DM BT Wb RLE A RIOEERGE RIZZOAREMEE B<KFFT 5L DO ThHD,

4. AFFEIEEEE R OIEH

LB FR BV TR E DN X DK E OFEE PR &V R HDHEE 2 Db, TR BE B 5358
BEAIXZ AR T HE T TED, ZORIBFERIETHZ &, EWH LT DRE) SO —mZz 55 |k
THEEREN, ZOBGTFORBREAIME 5L THIK D> - ML LR D TS ES 2 Ho+ 28
DHIFFSID, WS RRMEATE T2 B RS 4 YL B OY — VLI b BUIRE R T 5 & RUF5E
DR PN T IEF LB FEORT ¥ Ve @b HEANZ D72 m b L S b,

1) fBEAREE(2002) THEBETEY:) FORRFHIRS
2) K. Bomblie et al. PLoS Biol. 5, 236 (2007)

3)  M.J.W. Jeuken et al. Plant Cell 21, 3368 (2009)

4) K. Shirasu Ann. Rev. Plant Biol. 60, 139 (2009)

13



Fapes = 3L X —ifge o & — 4 CERE 23 4F )]

HEEE S TR B D A B EE W a1
Collection of Photosynthetic Products from Cultured Plant Cells
AR mE—*
Masuo MAEDA and Keiichi TAKAGI

Abstract

In order to collect photosynthetic products from cultured plant cells, we tried to culture green callus of kudzu
(Puelaria lobata Ohwi) in sugar—free culture medium. The callus could survive and proliferate in the medium.
We could detect small amount of sucrose in conditioned medium of the callus.

TG ML DB R EEM Z [EI T 5720 Fo 2 1%, 7 AHROFR IV A2 AFRL | B A& B Hp
TOREEZR T, B REEHT T, fREa I VAITAEGFRE T, o, BRI 52N TETe, WV AE SR
L7-B5 013, D BEO  abiz i 752N T& T,

1. #=5

TrT o AR E DA REWIE. BRHERE, TR X —EEDOHNOIFFICEE THD, FEDND
JEEREEM DBITIE, IUHEETITRFRIA) 0 230 | ILHER LASS ORE) S 3 1 3 BEHES U TIEBRIZ 22 %,
B RN AT REZAE AN 2 IS SRR I TES R L L T2 DI BREEM Z BRI B2 2R TENIE, JEr
FIFH— TN RANNA PRIE I TED,

Tz T, ZOBLEDD N RBHNTIGTE AT BEIR N =T L3RR I Ak BT NV AGAFRL CT&E T, A
Tid, 7ROV ADTEREAT IR D TURITHET 23 FROVEEHICIS W T, DB TEOHD D v a2l z ki
HIDZLENTETZDOTHET 5,

. M5

U R (Puelaria lobata Ohwi) DZEERHEY) 2, 0.5 mg/12,4-D 2,4—>7vaua” = /% Hilg), 0.1 mg/l TARF
V3% TakE, 0.8% EREET 1/2 LTS A7 —7HM FICERL THARAEFHEL, ZOHNG,
RO ST,

DEELTERR AN AT, BT 7 AT AN, Tall, B, EREZEZERW, SRS OWRIEE L T
BB AAT ol BEBESAE, 23 °C ©, WA 16 BRRE. B 8 BRI CITo72 A EFHBE L,
m BEZ 110 pmol m™? s Tholo, ZOREESM T C 2 HEEEEITo7 % B A HZITV, SHIT 1
1% . BHEAOHI(FRBABR IR s K2 3 MR RR)IC, Bstha o TV T U, o7V 7 U, &k a
~ NI — B EITIEEZ VT 2 5, BEON, HPEFEOR AR AT,

. #EFRE&EE

HBEL 727 ARk n VAL, BEEE M ECHIRIRES IR IRV T B R E R i CAEF R RE TH AT
TlE7e<, I FTRE Th o 70, IV ARIRRZ a0 CBAMEE T CRLEL T 2L Mlia FICEERIRITHIG T HEE 25
N5, ERFITHY TR ER CHAEZ R T HEB R DSBS, IR P CORFER R T,
BIVAIL, R — R OMIfEEEE 22> TALFE, B L 7o, SV AZEEFR LT 1% OFE 53 A& 1 H i oo BUPESE
THEERAE ST D8, TR THLT alEN 10.6 mg/l S Vc, ZORERIL, MBI HEREAN Y N a—
ADFEREETITAITONT, L afio T L a— L OIBRETIThNAE W) e — 528050, A EM D
—H A afEL L CEE S ST ATREE S R E W B 2 B ILD,

A, B BED I DT DIZ 0N RA IR B 8 5tk o 7V 7 R ORFHT DWW T, AR LT
M ANERINDD CO, fHACHBTREE | I &, VA2V EICHETAMEE1TO TETHD,

AR IR A MR A OIS = R — S Z— B E B RE - AE IR v — T
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2.1.1.2.4.
T BERDOZh (% BHELT- DNA ~— 71— DB %
Development of a DNA Marker Improve the Efficiency in Plant Breeding
FH o ELRR™ SRR K B A
Yoshikazu TANAKA, Katsuhisa SUZUKI and Takashi MIZUNO
Abstract

One of several DNA markers for the efficiency in plant breeding, we developed a DNA marker linked to the
tomato cf~9 disease resistance gene.

i BERDOHRE BHIEL DNA v — 7 — ORI EZED TODHA, ZD— 2L Th~ MEO YR E
55 (cf-9) M 3D D DNA ~— I —VER & i 2 T-,

1. #5

PO B RIZ O FEPUEE M 5T D2 L03ROLNTEY, ZOTEDICERIEOZY LB NI THD,
ARFZEIE DNA HIE VDR EH RS (DNA ~—h—) & RO L, B o RIicE 54528
ZHIETHLDOTHD, AL, M NENUYR ISR DR E R T (of~9) 20 A Uiz fi 2 5957
B D DNA ~—H—DVERLE R T,

. ik

= MENOYF G FES LT, CF %, BEARER EX, MRSV, Bz PSR E L TR, HRRERS, &5
(2 of-9 LIX BB PIERBIE T LT of 4 28 T2HHKERE—27  HkRES 7 7 A Mgk B e LT, CTAB 1k
Z A WTEMEIOIENS DNA ZHH L, DNA 5 —4 07 ED of-9 ¥ Bl H 2 eI /ERR LT 10 #d7FF A
~—tv (K1) %M\ T PCR 21772, FHIZIE KOD FX Neo (HRPE##HHY) 2 v /-, PCR PEMI ORETRIT
0.7%7 A —A7 W% W BRIk CITo70, o 9BIE T OREBIZL > CTERNBAN-TIT/~—&YFTIT
DWW, 2O JEAEIR O FLELSIE D FNZ 8 HD T T A ~—%AERKL CTIEK PCR 24757,

M. fEREEL

CF % (ef-9) L3 (2 M) 2 W T, LR LZ 10 fD 7 FA~—8 v M LD PCR 21T o725, 75
A~—tyhTIZEBT, CF RX R TILKI 600bp OEMEWT T 2355410, R TITHIE SR Z /2N EN) 8GR0 5
Niz, 2T, 774~ —%vb T OEBEEINNOHT T TA~—%21E L T PCR 21772, 24, cf~9 B85+
® 1000bp FFATIZAERL LTZ 7 T A~ —CTHEWT i OF HDRRD O LD, ZOMERICZERBAZE UL JFK 2
HHEZZ DI, ZOREREDEIT, o~ 9BAR T D 1000bp 225 TN N—RA 7 T4~ —ZAERK L, FT 774
~—EDPCREATHIZEZA, cf-9%H T HHKEREX T 1.1kb & 1.4kb, cf~9~T a0 DOHEKEF=/L Tl 1.1kb,
1.3kb, 1.4kb, ZL T cf~9% A L2V WWERHES 8 Tl 1.1kb O¥IlEW f 24U 57 F94~—t v MG A2 L3 H Rk
72(K 2), ZOTF7A4~—DfEEEHWIUL, LB K7 DNA BEWT 24 U500 T 5787 a—24
JZEST e 9BIE I T DMEN ATHE TH D,

M 1 2 3 4 5 M

530 1100 1650 2200 2750

cf-9
4—1—>
é
43—>
; DIV 1.4kb mm)
— b 1.1kb mmp
7
336 968 8
10 2

1 cof-9 BIEFWNITVER LIS 7 IA4~—1yMMikb 2 7IA4~—F7 & R7-4 12X% PCR OEZIKE,
PCR Wi fo BT of-9 Bl DEERSZ LD LIZE M: kb 74— 1:HKKER EX, 2: 8k KER= L, 3: HEARR
DTHD, 8. 4 Mk KER=I—7 5 Mk KERZ 7 A

) B PHE = R — WS H— BRSBTS N — T s =T a ) VRt B Ty T 7 — 4 SETO
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2.1.1.2.5.
e IR - B 58 i S BLRE RE OO 8k B
Breeding of high temperature tolerant and high enzyme expression yeast
4,—-—. 3!:1*1 J:EHT = /\-A**Z
Kazuaki NINOMIYA and Masanori HATASHITA

M4 BREEAM DD 220 BA TR = 3 LF — DR M TOR TE TS, ZOHTTH, &
BHEIR D RPEMS0T DBEFEMH DY \ci%ﬁﬁfiE%ﬁ*ﬂr&f:ﬂﬁfi&/—/wﬁ& HENTETWD, ABFSE
1%, =% ) — VAEFERRE DA A o — AREIC LD ZEIREE BFF AN A e L L AT = ) — VAR B
2B EE AT — A R L ER I T E S 2 A ?‘5@%!:%’5@#5_&% HAEJELTWD,

T )= VEFERERHIXIL T A B — L5 Fl 2 OFF B CHRETL | BRI L CRESETHAL
7oo RPAREEICIRST L IR A O T SRR LA RO BROMENT 21T 5722 A, 1 —AR B — A TIL50Gy D
WU CAAFEDN 10% LA TFIZRoTlz, =& ) — VAEFERERHC L A= S ) — WV AEFEIZB W TUATH L 'L T —

Doy b & G % BAFIC R T 2 S IRMYERE OB &2 R 1 TITH72D12, BIEEDRkRL T, (3B D) fif
RGO TRE TR ERRELEEL | ZOFEFREZHNWT, A48 — LRGN L OB BARD BRI A B F i
HThDH, 5%, BIKESNTZHERERERIONT, @ r—R o FReL @R MHEE BRI B A0
NRERRGET DT ETHD, A4 E— LN EFIHTHZEICLY, @ e—2A 0l w42 G 7
LEERE B R CEIUR, RIFFE L RERC B D=y ) — VAEFEHE O E2RE i/ T&5,

HRKEE, 2 (W) F B =L — et 7 — - BFSEBR S I - AR IR L — 7

& NG [ IEO A PRI T S35 T3 H e LM AR O A8 37
Establishment of Mammalian Cell Lines Extensively Used for Industrial Production of Pharmaceutical Proteins
SEHE, T HEZR g —
Satoshi TERADA, Yasuhito CHIDA and Keiichi TAKAGI

PIIKEEN 5'//\7 BEELOTHHPEREL TR, TOAEFEIC i@%ﬁﬂiﬂ’?ﬁ%ﬁxﬂ%b\%nﬂ\é Z DA PE
Pm ED72DITIE, BB ST DA FEMREOE R E ) THLH, ML Z 7255 121E, BFE R
ﬁlﬁflﬂ/“(?‘%ﬂ;ﬁF'Eﬁﬁ‘@fﬂ?ibfbib\ FERACAEEEME T 5280 focoﬂ\é@ﬁx;%ﬁtﬁ%

ZIC, LERIEEL F THIAE CE IR AT, TALLL B R E R 2] | T A ENA RN EB 2 b,
ZDI=OIT, BRI —E — ARG A ORI UL B A8 AT 52 L C, BE5HHIHE T RE7R T3 8
AR RR A BUE T2, BRFBEORIZIL, FIEMAEZ X R EBG T HEASI T2 Wiz VWD
LT, WD LK I Z /35,

EREFETDHIL, HOREMIIIT A= % 52505, L75>L7c0>5'%~/75>%IEH’§'T%ZDI//\/1/T?T
EWHENTH D, @Y7L~V ERETHET, M X BREk 2 e CREL, an=—JEaEIC
S>THRROAGFREZRE LT, SO EFRIZHEDSNT, W BEGFE DT D O X RO MG TREZ R E LT, /)’t
(2, 28 BE AR D, B OBEEE A O IR Z B 95 5 1k L CL SR 2 SEIR S T D E A 2 B> HU <
5-FU 202 FEEZBR LT, L THU R 5-FU O E CUPLR A METL . A7V —=0 7L TR
ELTz, BUE, ZNBREHI LS TED TR IS T GG HIE Al B2 T35 A B iakk o B REICE AL
ATWND, A% HETETIEIRR A I SLL . 2 ORFEE T T 5L &I, [ERMAFERE T8 AL, 217 E
LA FEEFEBT D,

R R ﬁ ﬂ' () BPIE = R — W SE B H— SRS - IR L — T
EN A A FHELLTHEML,
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AT — LI I [ AR 0 v Tl BA %8
Development of Commercial Varieties of Horticultural Plants by Ion Beam Irradiation
FERTRIE™ T B g, miE—*
Yuji IMURA, Masanori HATASHITA and Keiichi TAKAGI

MO SR BT, EEOAFEMO R ERATEDOENSITREREEZ R TE-, BELR ., B
W8I PEH I B AP L DB F O E E = — XD EEVLH - T YO EFHE B AEIX LT 5
EANHY ., SFER B LA M OB EMIZIVE F-oTETCWE, TOIEERIEEEIRIL., FDINE )£
TITHOITODH, BRI RE TRV T, B EEEERICEAL CEMNMERNZE T2ZEBBUESILTND
X, BISEREA~OHERER NS EICIAE -T2, 20X ZOH T, ZEERBEERE ALOFICEIVEN
L, BRAFT 272012, a1, BT VAP TRERDZE IF I 0H JERE BN E NI E B LU A
TRV DIENZ ERFEDN D I TNAALF LB — 2% FHWT, BRI 720958 AR B E O EZR R T
WD, BUR T, MAORAELRN T ASLRED REWZL v ADOH RFHAEEHL C0D, 2O, v TT
FXPVA, ~=INRKT X7 AFVTFAATE = =072 8120 T, 25 LIS & BhH T
ZREEAL, WEOZELIZb D% EEL TWD, SHEEIL, ROV B HSR 7o b 00 HrLwik
ELT YN =0 Do Z Nz T, ENENDEFER TR EE OB A HVIRLAT > T)D,

MRS — PR, 2 () S =L —Fge o 2 — W JEB R - AR v —

AF B — LRSI D A A SRR OME L & B — 2R A~ ARTLEE~D i
Development of High—Performance White—Rot Fungus by Ion Beam Irradiation
and Application to Pretreatment of Cellulosic Biomass
B Z T B
Akihiko SAKURAI and Masanori HATASHITA

{EAREL DO FE VS HIERIRIRAL . i1 ) =L — (R E OBLED D | NAT IR ~D IR E E o T
Do FEIT, AWM T2 E DIEF] B ASA A~ A% BN T 25 2 AR A A REL O FEHE DN EEN TND, FE2 AR
AFRENT, KEHFOBNLE—RARA~I BV a—RRE DS REE KT DR TR B bia =¥
= )VIp SN DR TR G20 | B L TR O FR(En A I i B E TH D,

AHFZETIE, ZAMiD2E TRF—IIRE (B —2R) S A ADORALEATI T2 O ORI S EL LT,
H B N EPET DV =2 o Rl 38 OF| A &5k 7z, BRI AA B — AIRENC DY 7 = ) iR
FEEEROBRE, V7 = iR L DARE A~ AL RTLER 2 G LT,

HEABEE L-25 Bk (B IZh— R e — L BELT2E2A, 1000Gy B LIzt Db~ AT~ LA
XA —F (MnP) LV =2~ LA 2 —8 (LiP) O F a2 A pET DA BB SO, A E A
LT~y o~V F X B —B o VTR ERTLEE (V7 =2 3 fR) 2475281280, BT —BIZXL Db L)
Rham EXEHIENTE,

IR R TR B E AT R, () BB = 3 — Rk ge w2 — AT JEBR S8 - AR IR v — 7
ARBFFET, ABERILFENFTEEIEL L TEMLT,
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AF U — LRI LD =2 ) — VR IR B 28 AR O 5L
Construction of Ethanol Fermentation Filamentous Fungi Mutants by lon Beam Irradiation
BEp 2 mBPEAY T B
Kazuhiro HOSHINO, Maki TAKANO and Masanori HATASHITA

AR, JECAIAS O @ s o b A R B B ~ DRI, FHAE RTRE 72 /N A =RV — DB A PEVE D
B NEG L2 D, BRI EAZED TODNAFX ) — )L, ZDJFENNE BB B ELND8Y)
OB R RN CHLT-0, BRREOFAICETORENEELL QW D, Thl, ZOMBEE T 570 AR5 H
TR ANAF = RGO TH ) — VA FEMTE H S TWD, ST T, T8 ) — L FEBAC B 59 i n 1508
V= AREHEE T AR TR IGE B, 2V RE 72 E DB HEA TWDN, 2O X570l s T2
EWEAWTHZ NV a—ALRIBREDONR Y ) — Ve ERETEXHLDOIFIEETHD, T TRDOLINLDHD
N, TR — AL FERECE DB DTS ) — VIR AN ThD, ZOLORE RS, A TSR R
WERTH ) — VHEETE D RIRE DB EAT o TE T, TORER, HEEH D, FRBLOMREZ DL T
T, I NTA—=ADHIRLTH IR —AEREFECELI LA FHUTNE LTz, L URERZ ST, Fom— AR R
BEIXFIV, F2C, AAFFRICEBW TR LS E Mucor sp. O AEFIIAA v E—LEBEL Fom—2)
DOTH ) — VB R AT A2 iR LT,

LAEPELT, BRI SEBRAMT 2 7en o 7270 | BIAEFE IR L7 B -V IFBUMERBR 21T o7, B—Ry
AF L BEHNZ LD BIROESER T, T OFER, 2,500Gy FTIFAEF IR TELEITIRO B>
7=bDOd 3,000Gy CTIEHEAEPLEZR<5Z T, 4,000Gy TIXELEBTRITFRD DN~ T-, 28 F5HE )R
VY 3,000Gy B LT= 0 2E T b m X ) — VAR DAY ) — =0 T AT o0, @ v —AREDOSM T C,
Mo, 25 g/ DK )—)VODLFIE T CHAE T HE BME AT =,

R RS, 2 () P = L — ek — AR JEBR S - AR PR L —

TEFEE 2R ~DAF 8 — LIREFHNC LD HT S FE DB AL
Development of Commercial Varieties of Flowering Plants by lon Beam Irradiation
AR KEPFE T B s
Katsuhisa SUZUKI, Takashi MIZUNO, Masanori HATASHITA and Keiichi TAKAGI

SRAR B R DR R B WA Z 8280 IS S RICB W T A DY A R AT A2 LN TE IR, £
HOERBETRUARCHBITBEO FIEICLs TEEN L ERIRE T 226 T, M CoFnfEE
R C& D, Fex 1. B (Catharanthus roseus) DWW /KFEF- 12, H—Ro B — L& R D% O R
KOEFEATHOZEIZID FrimFEOEH 2R AT, ZOREE . TEITHE B IROBEDS AT b 0K BAREZ 2 %
FIRE L, TNODRMERELI TV, BEOLEMEGHER L. T, tifE CAMR BLUE & UMR &L T,
SRR G AT - T T,

FEDIRTEIZFNTIL, Y= R ENEERARAL N ThD, £2C, Fx I, BV HTIENL T, ZDXETESGR
FHRRIZRT UL AR BRI 21T > CE T, D% DL DRI OIS BARDBRYDG | RS2 E 2 R LTk
WZOWTIHRRLUARICEVEMARZ TR LT, F7o, fR el L OV TR S HAZIT 72 6 SR OWT, M5
{EEZAERCL | 5538 R CORMDIRAFEIToT,

UoNg Ao s —Fat kR, 2 () BRIE T RV — e H— SRS - IR L —
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AA e — LRI LDV AT VRS O B TR
Breeding of cacti by lon Beam Irradiation
TEZEZE M0 T B, @i —

Yuji IMURA, Masanori HATASHITA and Keiichi TAKAGI

ek HERAETREIN-EE=MEYIL, B Stk TS BUFMNES 2 DAL, ENOAPESR R
— LA — ZORMEEFICHRBESNDIEIEN LN T, ITEOFE RIS OMERE LI, B LR
A FEIZBE T AE I, TR TOEBED A4 BEICHAIL T TR D I /2> TEIz, 2O,
FHE 2R LANCH EU TR O HD AV VS FEZBRFE . FT A T2 BEMENAE L TET, T, AR T R
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2.1.1.3.1.
T T 35555~ KI5 3 24 1 D B 7%
Development of a Spherical Mirror Solar Collector for a Plant Factory and Other Lighting Applications
e JER A1
Eisuke J. MINEHARA

Abstract

Development of a spherical mirror solar collector for a plant factory and other lighting applications is briefly
described below.
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Development of a Spherical Mirror Solar Collector
e JFR S A1
Eisuke J. MINEHARA
Abstract

Development of a spherical mirror solar collector for a plant factory and other applications at WERC is briefly
described below. Plastic mirrors used for the solar collectors are made from a PMMA (Polymethyl methacrylate)
plate at NAC-KS corporation.
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CO, M fEE Ay D BT FE
Developmental Research of the CO, Fertilization Device and Method
WSS BRSBTS IR R
Eisuke J. MINEHARA, Yukio Mouri, and Yoshihisa Kobayashi

Abstract

Development of a CO, Fertilization Device for plant factory at WERC is briefly described below. The basic plan
to condense CO, gas in air is a simple but difficult to realize in a small-sized scale for the CO, fertilization in
plant factories.
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Production of New Variety of Functional Vegetables by lon Beam Irradiation
and Development of Cultivation System
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Improvement of a fabrication process of a patient bolus used for proton therapy
DORR . @RS RG2S AR | JAE®
Kyo KUME, Takushi TAKATA, Takashi HASEGAWA, Yasuo TAKEMOTO, Takuya KUBO
and Yasushi SAKAMOTO

Abstract

Improvement of a fabrication process of a patient bolus used in proton therapy is reported. Difference in
proton dose distribution between boluses of the past method and the present one is discussed. The organs
subject of this improvement is also discussed.
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Research and Development of Advanced Radiation Therapy Planning System
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2.1.2.3. R F#RAEH O FE O fE

2.1.2.3.1.
JEERER DS AN %3 DRIA-RR O R AM RN 5 M P D it
Antitumor Effect of Ion Beam Irradiation to Pancreatic Cancer
FRRIK I R, AORAR*?
Haruo FUJINAGA and Kyo KUME
1. #35
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S 3k
1) Matsui Y, et al. Am J Clin Oncol 2004;27:24-28.

PR - RS AR H PERIE A4 B 2 () 8 = 3L —RFJE o & — - WFFEBR R0 - R - BRI 22 L — 7
AWFFEE, (W) BRI = R =W 5E e 2 — LR K F LD FENF7EE L TEMLT,

TSRS AR IZ 31T D15 745 SE A s 25 O R A At B
Mechanism Elucidation of Proton Beam Specific Cellular Response for Radiation Therapy
JH T E i
Masanori HATASHITA

ARAFZEIX, B TR OISR CThD X MR BRI LA TR AT SR LR MR E W E RS A
FaRk CRWESNERRIZIER LT, ZUHDMINE D5y T E | B — R ZE 3 (NO) TV L DB 5.2
DUWVTHRFIE N Z 7236, 70 AW Fr ., MlaAY FE FIEICEOALNCTHZ L2 U T, UG
FRIZED RN A DT REB LA —F — AR AHRD ANBIE LD BTV ADEEEY B ET D,

ENE R 3 LR RS AUHEREE Y, Tl 2 O J SRR R % O U RS PEA AT LT, 0~10Gy @D X ##,
B, B E — 7L IRFERE TR U=z e Lz, £72. NO TV 0L D R 544
B0, NO A TH D c-PTIO ZEHIZERMLIZH DB I ONO ZU DNV FEARITHLMERAY Y VERE
EEHIZIRINL 720 D2 W, [RARICIR A L7ob O &R e LTz, an=—TE A CARMEE &L, fHx
DFL R LD S B 2 AT L=,

WRIZ, Tl 2 DRI % D Z2IRIE R AR LT, 0~6Gy D X #7, b5 781, BB THRE — 70L&, R
%%h%mﬂﬁﬁfw_n’ﬂw@%nitﬂkbto PR 1% O Z R IE R L, 6~8 [BIDHREIC 6-F 42 7’%/rm¢'r$

n=—@ MBI EE &L, hprt B8 1 DEIREE BFL AT L=,

*(B) FPB = p VX — e e & — WFSE B R B - A IR v —7
ARFZEIL. JSPS BHIFE: 23591854 DBhALZZ )72,

28



el = x L X — W% v ¥ — 4 (K 23 ) |

B 1R D3 ATB IR Z 31T DARMR B 1 X <UT 2 1 B AR S s o> B A A2 B
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Mechanisms of Normal Tissue Responses induced by Exposure to Low Dose Protons
—=Stimulation of Cell Death by the Responses—
IAASSERE ST B i
Hideki MATSUMOTO and Masanori HATASHITA
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2.1.2.4. FOMORF-EED A TE T2

2.1.2.4.1.
B BRI ORGSR NI B 320198 (MERX B ENC &b 700 BERIR IR O E LR I DOWN T DB L)
Clinical qualification of particle therapy ( Continuation of clinical treatment at a hospital transfer )
AT, AKAR
Kazutaka YAMAMOTO and Kyo KUME

Abstract

Submission rules of articles for results of research activities at WERC are described. All articles should follow
the instruction mentioned below. This instruction may be overwritten since it should also have followed the
format.
K
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2.1.2.4.2.
BRI ANRIRIERD A BT 07T A
The OJT (On the Job Training) program of particle therapy human resource
DA, AR FE™, m RS R85+
Kyo KUME, Kazutaka YAMAMOTO, Takushi TAKATA and Takashi HASEGAWA
Abstract

The OJT (On the Job Training) program of particle therapy human resource has been carried out at The
Wakasa Wan Energy Research Center with cooperating research institutes and hospitals. This activity is briefly

reported.
2R
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(BB =X =2 —I28175 OJT) 2 F L7z, ﬁi&fi AR FEIZ BT DRI DWW T T
50

. tEE

Eg;g(giz/uﬂeqﬁ YA —(WERC W2 TIL, BN ORI B2 A TEFR B i a% - AR E 1 [RIC. DR
THRRDAABIRIARD AN BT 07T LB E L, B T HRIEER DD R B -8 il a Fhi L T, AR
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P AR b= 7)) — R O 2R 7
Performance Evaluation of Low—Activation Concrete for Medical Facility
e LA ORRP 2 AR
Takushi TAKATA, Ken—ichi KIMURA and Kyo KUME
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2.1.3. B — LR E AT RN H AT BE %8
2.1.3.1. AR T B B %6

2.1.3.1.1.
AT L — 5 ASHZ L 5% R kT d FE O ) E
Measurements of nitrogen elastic recoil cross sections for He beam incidence
ST TR, R
Keisuke YASUDA, Hidetsugu TSUCHIDA and Takuya MAJIMA
Abstract

Measurements of nitrogen recoil cross sections for TOF-ERDA using He beams have been performed in the
energy range between 4.3 MeV and 5.5 MeV at the recoil angle of 40 degree. The theoretical calculation cannot
reproduce the present results.
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1)  http://www—nds.iaea.org/sigmacalc/
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2.1.3.1.2.
VRIS T DT D EA A RBS EOBI %
Development of Heavy Ion RBS Measurement System for Thin Film Analysis
AT
Keisuke YASUDA
Abstract

A transmission type of ion detector has been added in the TOF-RBS measurement system. Time resolution for
time—of-flight measurements was improved from 2.4 ns to 0.61 ns.
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Development of Portable X-ray Fluorescence Spectrometer with Radiography Function
LHE F 2= S =L S ab— OGRS
Keisuke YASUDA, Batchuluun CHULUUNBAATAR and Mitsuhiro KAWAGOSHI

Abstract

Modifications of the case of the portable X-ray analysis device and tests of quantitative analysis of X-ray
fluorescence (XRF) measurements have been performed. The thickness of a part of the case for X—ray shield has
been changed from 2 mm to 4 mm for preventing the X-ray leakage at the X-ray tube voltage of 40 kV. In the
tests of quantitative analysis of XRF measurements, measured values agreed well with the certified values for the
SUS304 sample, however discrepancy between measured and certified values was seen for Cu standard sample.
B
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KAEAA T LT Ni T/ fEdb D KM BRI oA A 7 T 7 2K AFHE
Flux dependence of defect accumulation in nanocrystalline Ni irradiated by high—current He ions
THFB RN, Fol—r Sh—jL e S F oy b— 2 |
Hidetsugu TSUCHIDA, Batchuluun CHULUUNBAATAR and Keisuke YASUDA

Abstract

Ion implantations to nanocrystalline Ni samples with 190 keV He ions were performed at different fluxes under
the constant fluence. Positron annihilation Doppler broadening measurements were carried out as a function of
the sample depth. For unirradiated samples, we found that positron diffusion length was almost the same as the
nanocrystal grain sizes. We also found that the diffusion length was about two times larger than the grain size for
the sample irradiated at the high flux of 100 uA/cm?. The latter result suggests that the fine structure of crystal
interface changes, as a result, positrons can diffuse between the grain boundaries.
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V7797 A5 100 pA/em? O EE R EEAF-IEBUR IR BRI DK 2 (51270 o7, ZORERIT, T/t db St i O3
ARSI LD AU Z e B R L TRY, B TSR IE O 2 LI IV EB ORI R AL CE DL a /R
LT3,

1. #5
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2.1.3.2.1.
Ik 2 T SR RS A B A U AP A S AR (R EAT)
Estimation of Nuclear Reactor Structure Material by Using Accelerators
(Degradation Estimation of Nuclear Reactor Structure Material)
AAPEERY, T b— =L NSRFab—M KRB R fR ek
Ryoya ISHIGAMI, Chuluunbaatar BATCHULUUN, Nobuo OHTANI and Ken—-ichi FUKUMOTO

Abstract

Surfaces of stainless steel irradiated with ions instead of neutrons were indented by a nanoindenter, and the
periphery of the indentation was observed by TEM. The nature of dislocation formed by the indenter and the
effect of the irradiation was investigated.
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Development of radiation damage characterization method for nuclear fuel simulation materials
FEWRRHEN, A 1E N
Masato SASASE and Norito ISHIKAWA

AL, m X — R & RS 5 2 Llc Lo TR IR E 7y 7 Ak S D R G B &
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2.1.3.3.  NHEEFERENT O & AL

2.1.3.3.1.
BRI RV — e o Z — IR R D BLK
Current Status of the Accelerator Facility at the WERC

PSR SRR, MRS, IEmE & EBREC, ADNEREH e STRY

VEWRHERS, R F/GLEC, IEFES, IIARARE, RN EAHE
Satoshi HATORI, Tetsuro KURITA, Yutaka HAYASHI, Hiroaki YAMADA, Mark SHIMADA,

Tetsuya ODAGIRI, Fumiyoshi YAMAGUCHI, Masao YODOSE, Shin’ ya NAGASAKI, Hiroshige KAGAWA,

Kazuhiko YAMADA, Hisao YAMAMOTO, Eisuke J. MINEHARA and Sadayoshi FUKUMOTO

Abstract

We replaced whole the insulation column system and refurbished the all the accelerating tube of the tandem
accelerator 11 years after the installation. In these proceedings, it is described how the machine was rebuilt.
K

BB T RV X —A G v X — RS O % VT AAEER TR ER A D 11 2R THltkk= 7 &
DRBCHNEE DIEFZ 1T o 72, DL FITEBRGUZ OW TR S,

1. #=

ERB = 2L X — e o 2 — NI IERR T 5 MV & 7 LAESE. 200 MeV > > 7 1 ka2l
L, TNHDOE—LEZFIHTAIEEE =L T A Vinbird, X207 MIEgE, Mgk T — LFH%E
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Eovr—2AFRIEFIEL, BHFITARWEREIT-> T,

II. #atgk =7 Lot E EE I
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2.1.3.3.2,
vryubny NHEE — LT A B2 DOUFE
Improvements of Vacuum of Injection/Extraction Beam Lines at W-MAST Synchrotron
SEFATRRS PRI | ARG L A GLR™ | JRIRFECH* | /N ARt | J= R JRR e A
AR EE™ 1 A SCR RS IR
Tetsuro KURITA, Satoshi HATORI, Yutaka HAYASHI, Hironari KAGAWA, Shinya NAGASAKI
Tetsuya ODAGIRI, Mark SHIMADA, Hiroaki YAMADA, Fumiyoshi YAMAGUCHI
Masao YODOSE and Kazuhiko YAMADA

Abstract

In order to improve vacuum of the synchrotron in WERC, vacuum of injection and extraction beam lines are
improved. The details are described in this report.
K
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R, ANFHTEO S — RNV T HBWTH, o7 e harrOBEZEEITIFIIZEL LRV A, HEER0 7 —
MLV TEBHLS EV 7 a by ORZREIEET L, REIOEFHREFIC, 7277 A VE=4D
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2.1.3.3.3.
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Development of the Superconducting Accelerator Module Usable for Industrial Applications

g JE A1
Eisuke J. MINEHARA

Abstract

Development of the Superconducting Accelerator Module Usable for Industrial Applications at TIT (Tokyo
Institute of Technology), WERC and AIST is briefly described below. The superconducting accelerator system
using Nb cavities are converted from the JAERI superconducting FEL (free—electron laser) system at JAEA
Tokai site.
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1) B. E. O’ Rourk(AIST), E. Minehara(WERC),and N.Hayashizaki(TIT) et.al., Rev.Sci.Instruments, Accepted,, “Simulations of slow positron
production using a low energy electron accelerator”.
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3) E.J. Minehara(WERC): Abstracts Book of China-Korea—Japan Joint Workshop on electron/photon sources and applications, “The Compact

Superconducting rf Linac based FEL Technologies and Applications for Nuclear Decontamination, Eisuke Minehara (WERC, Japan)”.
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Developmental Research Program of the Positron Beam Source
Utilizing A Superconducting Accelerator System
IR, B.E. A —2*

Eisuke J. MINEHARA and B. E. O’ Rourk

Abstract

Developmental research program of the positron beam source utilizing a superconducting accelerator system
at WERC and AIST ( Agency of Industrial Science and Technology ) is briefly describe below. The
superconducting accelerator system using Nb cavities are converted from the JAERI superconducting FEL
(free—electron laser) system at JAEA Tokai site.
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energy electron accelerator”.
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Analytical Surveillance of the Advanced Surface Modification Technologies Utilizing Pulsed and CW Lasers
W JEr B A
Eisuke J. MINEHARA

Abstract

Analytical surveillance of the advanced surface modification technologies utilizing pulsed and CW (continuous
wave) lasers is briefly described below.
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Applications of Laser Technologies for Nuclear Facilities and Reactors
Research of Laser Cutting Technologies for the Internal Components of the Nuclear Reactors
e Ji BT
Eisuke J. MINEHARA

Abstract

Analytical Surveillance of the applications of laser technologies for nuclear facilities and reactors (alternative
title: research of laser cutting technologies for the internal components of the nuclear reactors) is briefly
described below. The analytical surveillance has been jointly organized by the JAEA laboratories and Laserx
Corporation.
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Development of the Laser Cleaner for Decontamination at Nuclear Power Reactors
e JFR A1
Eisuke J. MINEHARA

Abstract

Development of the laser cleaner for decontamination at nuclear power reactors is briefly described below.
The laser cleaner for decontamination at nuclear power reactors have been tested to clean up the most
contaminated plate in the primary cooling water loop in the JAEA Fugen heavy water reactor.
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Analytical Surveillance of the Nuclear Waste Package Processing of the Spent lon—Exchange Resin Residuals
WS JE B2 A1 | S R o2
Eisuke J. MINEHARA and Nobuyuki Endo

Abstract
Analytical Surveillance of the nuclear waste package processing of the spent ion—exchange resin residuals in
the JAEA Fugen heavy water reactor under decommissioning is briefly described below.
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Product Behavior Influence Investigation when Cutting the Thick Steel Plate by Laser
BB, ERR I RACRE
Tatsuo SHIGETA , Nobuyuki ENDO and Jinro NAGATOMO

Abstract

We performed Laser Cutting Test in the air and under the water, using thick steel plates. And acquired shift
data or behavior data of the particulate materials which are produced by Cutting Test.
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« [ YIS T T TR T U R BR & K
) BR D D Rl EE
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NEEDREIRFZHETRT,
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TR EHI 9 DL —F— I 2381 D8 T
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L — W —BRE B a AL E 52 I B 9 5 BT
Basic Research for Development of Laser—Driven Particle Therapy System
BIIIAN, & HELA™ ) IOKRAR, IR /NS ™, FE P 36 7, Alexander S. Pirozhkov™,
REETSCY, R A AR E TR E
Akito SAGISAKA, Takushi TAKATA, Kyo KUME, Eisuke MINEHARA, Koichi OGURA, Mamiko NISHIUCHI,
Alexander S. PIROZHKOV, Akifumi YOGO, Yuji FUKUDA, Hironao SAKAKI, and Kiminori KONDO

FIB TN — W 7E o 2 —Tid, INERE T B57#RIG I E - Bl O BT JE e D Td, 2o
FOTRBG IR IRAEE T, DA D ISR IIED— DL L THIRFSIL TV D, —J7, H AR 7 IS8 B R A
T, V=P =il mz ¥ —hi 3 A L2 OEFF M2 B LI 78 21T > T, ZOX971, 355k
BRIV F—HE e — ORISR G e & A AT 00T 7E B FE R 0O L — W — IR B R - B AT S E Sl
DI aRHT DT, WEFEFORBICAN THLEEZLND,

Pk 23 L, B AR TR BRI B\ CL — Y —BRERL RIS A R A AT o T, AR, IR
B RN — W FE o & — DR BN G i % R0 B A AT SE B S HAs O L — 5 — BR B RL - MR JE e
& TR 72 & ORI S 2179 T E Th D,
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2.2.1.2. RAAA-E R BGE R AT B %

2.2.1.2.1.
AA e — 2 N HT B AR5
Synthesis of new materials by ion beam techniques
[RE YN
Masato SASASE

& BT R DR RIS BT MR, RO IV T REARIEMIIIZ L, e afbL~ v d
ISEMEEA L TWDMENTHDT-0 . 2 bS- RE B d RS LIS Lo R AR AL T2 7 B 1R
ELTHIRES TS, — 07, T /& N LB ER R OFREE - 2R O L E M E D32 DRk E
IZARA[ R Th D,

AF = AT =L — B B DO RT A= —Z L, BT E =R —2ft 54528
WAECTHHT- , MEH OF /EERIENCAH 72 FIEO—2>ThH D, AR TIL, HAT7ARMEF 24T kL
FHRAELE A U7Z3BHI X LT, B L —E A4 BREHC X0 ) A i i 2 3 A 7,

ARFZETHWZEREHE, SiO, AT ICE ST Au T 7R 2 W, ZOREHI L TR kg, #
VT DN EEZ FHUT 200 MeV Au'* A7 ]2 T 200 MeV Xe' 2 A AL 2 IRICTRET UT-, BBET&IX, 5 x 10"
235 5 x 10 Bions/em?> ETCEAM LT, A4V BE% . Au T R DR K OVl S O 2 b1 2iE BT E - IE
4E(TEM, JEM-3000F)IZ X BlZ2L7-,

AZVBREFIO Au T SR OFGRITRITERIE Th D, KESIT, EHERE 24 nm T, SiO, RFHERNIZ /L
TWb, —FH, BRI —BHALUIRENIED, Au F 2R, AF U BRE G RN > TRRP L3528
BEAGNET ST, 200 MeV Au®% 5 x 10" ions/cm® BRES9-2L . Au ki F DR K& LT, b7
TEM #75, BREHE ORI 13, A4 AB N Oy RIR IR D ZENIA SN2 T2, SHIZIRE B 5
x 10" jons/cm? FTHRSHDE, FRr K TEX 200 nm OUA Y —IRIZE(LLTZ,

() BRI L X — e 2 — - BFEBR R - = L — B L — T
BT, (W) BB = 0L — e 2 =3 () B AR JIRIFZEBR Je it L L R C ML 7= 720 —HB T D,

T R Faz R LT RetE~7 a5 o F
Synthesis of functional heterointerface by ion beam techniques
TEIUHE
Masato SASASE

ABFZETIE, Si B E~DERT VY AR (B -FeSi,) IR 2L T, A\ Z LB I FEI T8 A ST
R MES AL B (R TR E A RRGEL | R A A — 4 —THEAILI=~T o R E FEB T 5, SHICAREICBW
TRBaZEFIA Uz =— 2 7o BRI E L U CRE 4 ORI S A ELPHEZ IS 2O FIEEEL T2 8% H
HET 5,

AF L — LAy B G (BSDVEICLDRMEIZ I8N T, AR A~D ARy Z RG> TRE N2 b T5
ZEDD | R K QBRSNS RN 52 DA S ZALBE D Sl AR INEAE T HEE 2B ND, H23 EETITA
RoBGMEDIE | A4 E— AONET VT — K O &5 2 S, O Rom 2 Ratliz,

ZDORER IBSD BV AMEL 72855, 1 keV, Ne', PRI & 3 x 10'° jons/cm?® 2SR fe i 7 LB G4 T D
ZENGI DTz, OGRS Sl K OVSR A% 1 A 4B 70 070\ Vi 7 R B Jeg 23 B R i 2 AR R L PV 724
HYLERARL , Ff & B S A R oG da e O BRAF R ENBonIcb DB 2 bivd, — i, AR LTz~
TuRmit, FER A — T, BB A L R EOIRADTRD VD, Fox BEHEL TWAR A
— TS - ~T R O RITIEE T BTV, BRSO REERLECHAT- | 5% 1T
SRR A R Z S INE =R L — R O DA O SR D RRFT R L ETHD,

*(B) FPs = 3 VX — W ge ks & — B FE B R B - = VX — B — T
ARFZEIT. JSPS BHIFE: 23561025 DBhALEZ )77,
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TR —EAF IR DV U AR R R~ /4 @ A VRS
Structural change in the nano—region of iron disilicide (B~FeSi,) thin fimls by high—energy heavy ion irradaition
TEWRTE N )22 B
Masato SASASE and Satoru OKAYASU

ARFZETIE, BV AR LR =RV —EAA L — 25 RN T, % EE i ikigs
ED, MRS 25| S X, RBP4 — 2 — D& B2 ER L A — ooy — KA
NAZVER A BT H D TH D, X —BEAL L BENC L T 2RI 361 D =R T ORE S AR EE RS 23 AT
REER VT, A — S Var — (KBTS A ZERIA~OIERIT , [FIRHE SR - A LI O R E &7
STWDHIE BARE DL 2R AN IR D120 DR &I f] et 70D,

BB RGE VF AN LS TR AR —FAA L — L5 BT A2L T, 55 E 7R e A 1EY
B(CEEMR) —a(& BB &5 | X oS, 8Kt ) 4 —F — D& RHEERT 5, IR CE o fiRkE
BRI E IR O TR T VX —EAA VBN LD T IR ORISR 22T, YU AR
(RHCO &5 LR 1 bk 2 SR LA L DM BIIZ DUV TR~ D,

AWFFE Tl AF RN L SR ZSND T/ EEE L2821 S8R (B-FeSi,) F~Da @, 772
OHLIEMEMOBEANZEI2MEEALD ATREE SV TR EIT 72, TOME, =LY —ft 5 8% 25
keV/nm (2T HZET, YU AR AR R A Ak L, S 2 b2 B LT, SOITHRISEE 7R EIPTEIZ X
0, F/FEE COREHZLDPCEER) DB B ) ~DFIERES S A MR L=,

H24 FREIZIE, SHITNT A= — %S TR RGO YA X Ol 2780 | SRS O G781 42
\CEVARZE REBL G O HIEIEZ 1) ESw 5, SHICHFRR KA R AT =X LOBFETT,

() B = R — R SE e 2 — - WFFEBR IS - TR L —BHIE 7 L — T 2 () BRI ORISR B R A
AMFFEE, (W) BP0 = 0L — i gEe e 2 —43 (i) B AR S RIFZEBH FE it L 3L R CIRMEL 7= 72D —HB T D,

H2IEAK Ba,, Sr,Si, D il R & EME K B B~ DS S
Epitaxial growth and photoresponse properties of BaSi, layers toward Si-Based high—efficiency solar cells
TEMEHE N, RAR AL
Masato SASASE and Takashi SUEMASU

BaSi, 13, EIRNEE 22t R THERRES L, 256 IE 1.3 eV ORI EEERANEER TH LA, 1.5 eV H#riZ
BOTRELRIRIEREL(10° em )ZFFORE | TER D KBGE A BHI X BN REEE D DO, EIOE &
(L3 ATRE T, EIRDNE E TS BMEDS BN 4 - 2B BHZ U 2RI L7 8K % VL C L SiO, FER
b CH R SRS S R R S FTRE T o T SA RO ENMEREL S P fE K E A B R 9, BAARRIZI,
Si/Si0, Feb I SER I E DOREIE 2N 1 um FEFED pn #2852 AL, =R/ — 2845056 20%% B f537,

BaSi, 1% Si(11 DHEIC=E X% v /LR FIRE T D203, BaSi,/Si ~7 B IZILE F M OZ2EITERN 3%
KREIRNR AR DN D128, H22 4R BE DHFZE TA~T B R HIC n*-BaSi,/p'—Si F RAAEREZ TR T 5L T
iR L, F7-. ho VS FICEELT- 7 v R —7 BaSi, B 232470 Sh ML DA gk 4%
B ES AL Tz, KFETh RS BICT VR —7 BaSi, A TR L . 43 YOI EE ek 2 27 L 7=,

n"—BaSi,/p=Si ho RS BT, IR TTE/A 77 S (10 nm)ZHEREL . 600°CT 1 min 7 =—/L352&
THEFERESH, =St 21572, 20 ¢Si BT Ba 2 ST L CTEV S HEREIEIZ LY BaSi, FEfEmAERL ., 20 1
2, JEX 400 nm OT > R—7 BaSi, fi% MBE lE L7z, A —Iv 7 BBIZEROT-8, FHEIZESK 50 nm O
n"—BaSi, ZHEFEL 72, RIANTIIMZOA —Iy 7 EMA | il A —Iy 7 Ema B L | 30RO 3 if & 2 i fH]
AT RBIEREINUTAREE T, SRS E AT o7, 20 W EE 1%, ZEHIHAE DL oo = kL% —TA R
W22 H BN XA T REE 2V DOEE1.55eV T0.37 A/W OfENESNTZ, 2L, YUV ARYE (Ko T
LR OWUT TRERMETHY, KK FEEZETHENBE IR T0%5 827, 5k, 7 F—7 BaSi, D
JEES% 3 um (29528 T, BUR THNERE 1 2h5% 90%LL LICT D2 EMA[RETh S,

() A e AL — e 5 — RIS - L — B S L — | SR
RIFEIE, () #3055 — DSR2 6 ) CHMEL IR E D — 1 o %,
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2.2.1.3. M NEREDEA o} BA 6

2.2.1.3.1.
T Pt Ve IS 7Kk AR A D BRZEIIF ST
Development of thin—film permanent magnets
PEpLi i
Ryoya ISHIGAMI
Abstract

[ron—platinum thin films are implanted with nitrogen ions and treated by annealing in hydrogen gas combined
with rapid thermal annealing. An Fe—Pt thin—film permanent magnet having a thickness of 100 nm and with an
in—plane coercivity of 17.2 kOe is obtained. Fe—Pt magnets with an in—plane coercivity of 8.2 kOe are irradiated
with 180 keV #Ne ions. It is shown that the effect of irradiation with 180 keV *Ne ions on decrease in the
coercivity is two order of magnitude larger than that with 180 keV 'He ions, as is estimated with a TRIM
simulation program. It indicates that the cause of the decrease in the coercivity is atomic displacement due to
the ion irradiation.

BB BN A ORI 210 ESEDT20  BRATIEANE, mIEFRINEGS LUK SE RN A A
DTSR ZAT T2, ZORER JESHK 100 nm THE N F I OLREETIH 17.2 kOe O EL H & TR A D3G5
iz, EIZEANTTRDOLRIEI DN 8.2 kOe DK H LA IZ 180 keV D *Ne A A Z M LTz, TDRHR,
TRIM 222l —3a TSN, 180 keV O 'He OIS L LLHRL T 2 #1072\ RS B TR ) 238
DT, ZHUTIRIH A AZL DR O E U AMRBE 1D OJR K ChHZ L a2 RL TN,

1. ¥#35

IR FERER R D XD TF > 7 NI, ARk x 72BN E & B B E AT O E b 28 L — D DI R
TLETERR LT, ~f7axLZhaxh =k A5 I (Micro Electro Mechanical System., B&#R MEMS) £7-137
STV NaRAT =TI AT IN(NEMS) ERFITI S /NS E AN} UG T, BEAENEICITEER, &
e, JEER, AR EDT 7/ F 2 —FRHOLNDLN, BTV F 2= —2 2T, Bia D THEHT5
LK, BHEMETHIERRELZ R TELLVIIENRHY, TORREEZED LAy F LB EN
TWD, T2, FEBMEM BRREA BICIFEL Th DB BLWEVOF L 5D,

BT 7T 2 —4% MEMS L0 NEMS IZHWDITIZ/ NI O IR AREAT D3 EETHHHY, BUE TS e
DOMEREE RO LR A I TEBA LT DL REIT R EED | LD IS BRI D720 MK AR A & LTI
ERNEEL, — 5, $kA 4R, 2V NAASREA L, EE LA S Tl s m <, BIEAHINTL
RPN N E AP LT N E WO RS Z R o TOB M, PEREIEAT TR LoD, TDT-H 22T
VB AR RIS OPERER 1) LR AL BI O AV BENC LA AMEDRME A1 TH)Z & HE LT,

BERAFTAENCIDRE S O EFEBRITERR 22 FFEITHATOI223 V| BULERIR EE LR 23— FE Ch
0 BLELD D BIEALIZITHOI TR, ZDT=0 R 23 121E, 22 4F 12l L= 3Bl il L €| 2655
WIND TN T2 EZ DRI NI R Z DGR E VY, UL CH FIR L — M KRETHZE T, BRI
WZEUBIOIREZ B L TR & A S0P b EtED T,

ETRAX —A AV BEHZ LD BRI, N E T EICH BEAR KA A IZ OV THARLTEY,
WAL DWW T EFHISRIERRITIKAET AL D> TN D Y, — 7 8k el Tld, A4 KA
HLDMEA DOHIEDOJRIR THAHZED RIS TNDI V. ASAA 1L 180 keV @ "He & 90 keV & H O 2 FHFH
LI, ZD 2 FEEOAA LTI, AA L DOAGE 1 E4 700X HUR T 1 HTLoEW DL, £
DOFFAZIBZ T-F8I COTFT —ZNEIEL 72V, 180 keV O Ne A4 13 180 keV @ *He LEHEL TAA > 1 24
TFOOEHUEABEN 100 ERENVIENSI2L— a7 us I 4 TRIM IZED5Sh-» T, F2 T2
TlE ®Ne A4 AR T, M B LRI OBIRE TR ~T-,

II. EFEALEANIDLRE S M E

W3RN E, RHEIZESH 100 nm OER{LJE SR SA172 Si(100)7 =/N—(Z Fe & Pt 2% £ — A NEZE
() BV = RV —HFgE R Z— - WFZEBR S - =L X — R L — T
ABFIE . ()RS =R — B JEb e 2 —DE R D2 3R L L CEMLT-,
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AL E ORI L TIERLS L7, fEEK LRI Fe:Pt=56:44, [EDEXIE 120 nm Thd, EREWMETHEH T
650°C 15 43 D INEEL T 7= 8 D HE N J7 M OPRRE /11X 11.4 kOe THD, ZOREHIFEIE TN JRFDIEAR
23 3.5 X 107 atoms/cm? (2725 1912, 130 keV D N, A A L & 1EALTZ, ZDRITHRIMFINEF T, 450°CE T 4
WCHRIRL. 5 MREEEL-%. 5 B CTHRIBICRDINCTT I T AL CEEHBVLIR A1 T o7, 72720, IR HIE
W BGE S OBE BITEE L K& W20 | SBOIRE N R EE L KREL o= N THEN D, BRIR
HHAGERE I T T BB HEL =0T, REMEIVBEIEIEE 13/NS< o2, ZOBLEEE % ORI
14.1 kOe ThHo7z, ZOEHRESLEL D | Fe i IR ETORERER A 10 23 Th ol OBLE 21T -7,
HZEH T 450°C15 47 fH, 550°C15 53], 650°C15 53 M DB OESLERAAT 7273 N 7 M OREE113%
NZN 14.2, 14.3, 14.1 kOe EFEAEEAL LI 272, LLZFDH, 0.1 KJEDKZE T 350°C30 4 D
ILERZATHZ ECL PRRE I8 17.2 kOe 1ZH) ELT=,
BATIT, Rk 22 FEFEICARLIC BROUHINEITKTF DN 7 M OPREE S OMEIZ 23 FEEDOFEREINZ 1227
ThRY 2O T705, [RIUEANETHMEH UIUE VLB H1E DA BICEV IR 1235120 ESE5HT
ENTEDLZENY D, ZOMEIE, BRUSHINZIVERL-RBEH E LT, STHRO FIZ RS D R KO 16.4
kOe?Z % 1=,

M. x4 A4 DRI EIDRBEIET

ABHIFREITERLE DR E7- Si(100)7 =v—I2 Fe BLO Pt #4585 120 nm AR, ELZ2H1 T 650°C
15 53 B DIMENEAT > 7= Fe-Pt {5/ T, I T I ORI /11T 8.2 kOe FREE T D, ZAUTEIR T 180 keV
D Ne' A A ZH B U=, MmN F ORI ZRITELT, K 2 12, ZOEBRTHONAE R, 3Tk 4
TARSITUS 180 keV D *He F7213 90 keV D H Z UK U722 DERIESTH R LT, [ 2 235, *Ne O FRUA Tl
"He O MRS ELLEZL T 2 HTEEEE D72 B 8 CER ) 3D L QD2 ENR 00D, Ziuid, TRIM TOY =l
—arilBirh, MEHIN Fe BEO Pt R EEOMAE—H LT, ZNHDORERID, HEB)j =R /LX—
2% 100~200 keV T2\ TCiE, H DIHRIRAA L THH-TH 2Ne DIHREAA L THH-TH, EHIZLD
Fe-Pt A OLREE ) O OIFRIRIE, ARAFAZIDRFOHEH L ThHEHERISND,

20000 9000
= A 8000 o A e © Ne
S 15000 0 7000 |- ° .
< ° K S 6000 |- ha ¢ : He
T o . = | H
210000 ¢ s d 5 5000 * R .
5 0 S 4000
2 3 3000
O *
S 5000 2000 - A .
1000 . A .
0 0 1 o o o A 4 ¢
0 1 2 3 4 1E+12 1E+13 1E+14 1E+15 1E+16 1E+17 1E+I8
Dose of nitrogen atoms (><1017 atoms/cmz) Fluence (atoms/cm?)

1 ZBFROEAmBEIZRT 5 Fe-Pt j# 2 180 keV ®Ne, 180 keV He, 90 keV

Etsef DTN T R ORI ), B =4 (A) HAZ > ORKEEIZRT 5, HN R

FEZEFRTOMEE, AD =44 (A) 1%0.1 DIREET T,

KIEDKFEH A HTD 350°C15 43 DN

% DRI,
535 3Lk

1) AREER, BPEE R R —Ie s 2 — 13,82 (1997)

2) C.Y. You, Y. K. Takahashi et al.: J. Appl. Phys., 98, 013902 (2005).
3) Y. Ito, K. Yasuda et al.: Nucl. Instr. Meth., B,183,323 (2001).

4)  R. Ishigami, C. Batchuluun et al.,: Nucl. Instr. Meth., B,275,63 (2012).
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BT R —AF U — A2 XD FeRh ORI
Control of Magnetic Properties of FeRh Alloy by Using High Energy Ion Beam
AEWAR T IR FERTE R AR
Akihiro IWASE, Toshiyuki MATSUI, Atsushi TOHKI and Ryoya ISHIGAMI

1. %=
FeRhA&IZT NI A4 B BIOWR 2 OB 24T 22230 ZFORMEZ | ROmBENE ., sRmgE
TREMEE B IR XA EN D T, 22Tl FOMFEENEIZOWTERE T 5,

. FEBRHERORER

FeRhA &N A A Ay HIETIERR L . S =R DA A ENEEE T 50keV DT NI AF %
U U7z, B RS 5x10%/cm*~1x10"/cm® TH D, B, SQUIDZ W TBKIZIIT D b A HlE L7,
ZORER, 5x10"/cm® O FRETETIE, BALIZREH R LR, SORBEMED DIRIEMEIZ /2o T2 8 2R LT,
SHIZE WIS B CHRE LRGSR BB L, WREE B LT, W REZ 2L REIOXRDAAZ MU,
FeRhIAA U REHZ LT, miRfH CTHHAL (FCO) FHICERB LI 2R LT, WMo 7230k % 100K
~800K DR JE T 1 B DS R REM A1 T o T it &7 = — ViR E O BAR A T, ZFOfE %, 300-400K D
IREEHE T, aUBH I BB IRBEIEIC 2B L . SHICEIR TIE., TTOIREETH DR RN IC 7R D2 &M bM
ST, Fo, BMEZALOIRE X, A ESKEVIZE®IRICS 7T A28 AL, AFZERE 25, FeRh
B DOREEZ A A B L IR OBVLEEIZ K> CTH BICHIE CEAZEM RSN, ARERERHALT F
eRh & &AM R S F —V BAVERR L, MR T A AREZ R D W o7 s A IFR S NG, 7ol K
FFEAE RO —EBIT, FREDOBE Y THAEL T,

Z# Wk 1) A.Tohki , K.Aikoh et al.: J. Appl. Phys.111, 07A742 (1993)

R SLIT:, 2 () BB = X — W ge b & — WP JEBA S - =3 X — kB L — 7
ARFZENE KBRS 03 () BB =R — W 5E s 2 — D AFFRSL R ZEL LTI 7=,

By T 7T 2 — 2 DO
Development of the Polymer—Thin—-Film Actuators
JHR B d, e
Masanori HATASHITA and Eiichi SHOJI

AT T am—2E BB EG THD, ~A 7R AHETHDH, METHHEVOIFEA L, 4K
BB CEEMND DT RARRL BRI ER O/ R—YF LRy DT I F 22 —2 L THWSNAZ LA AR
INTCWD, WERDFE 71T 7F 2= —FZOMETIL, @57 FEBAEIZ Nafion (7 2R 40 -, ZhizA
GREMEL THEA LTS RO BN NS TEZ, Nafion 13474 2SR & (HALEEHIZVDOAF M5
B0 BMENT=DIZ, JE DR CTHAHAA L BEN DI NI G BIEMREE I EL QW NZENT
mans,

ARFFECIE, KB WAL R B AT DE 0 FaERL, SOICEMMESEBLOEARMLED TR
AEATHIZE T LW E D F T 7T 2 —2 %G5, BB T22L2 BEEL TnD, AL AFRILIZARY <
—PNEBARD > X WD T LB VKR GAE TR TLED WO RIEIS S LT, ) — Mo B ISR 13 H D
LOD, fFRTHTEEZ RHL T, EMDO-XILbASBEMLE el Lic, o MERLERY~—1o 14
HEANEATSTZ, T ENA A AEAE DR~ —DOREE A A TR LT,

() B PRE AN X — R E L 2 — AFSEBR S - LIRS NV — T AR R R R TR SRS AT A T I
ABFZEIE, () BEPE =0 —ifF5E e 2 — 03 B Otk it - B AR O F kNt - AL IRt 3 #5325t R
FLILFETER/LE,

56



Fapes = 3L X —ifge o & — 4 CERE 23 4F )]

A=W LDES T AR T I F 2 —Z D3 — ACEE B O A RLL S
Development and Application of Chemical Actuators with Patterned Multiple Electrode by lon Beams
FERISE B
Eiichi SHOJI and Masanori HATASHITA

AT — DR IR O - ZJEICTLY | FEAM ORI EOSE NGB D > E D/ F— AL A EE
70D, ZOMEA ONRZ—ALTFIEIZEY #iE A CELH LW E S T 7T am—Z ORI OV T
BT T, "E— AT I F 2 — 2 E T DI AT 2O FHI DWW Th IR E1T 272,

AF e — LRGN XD 2 1 SO D B B3 1 D 3 W i T I K0T LT, A4 v B — 2 BRE4 528
T, EEHOLFAEE DALY, FEOKE D RLL TOEUENET DI 2R L, KIT, B
BRSO > X ZIVBMEES THRMICONT, Do XFMF2H L2 OFMTHREILIZ, EDI2, BbhicmE
AT I F 2t —ZDEEMEE D S>E ML OB OV THRFT LIz, A4 B — AR R LB > &
PEDOBIRIEIZ OV THRET LTz, A4 B — A0 R - FEHREH 7 OIRIUZLY | FEHRD > EENKELE
b7z, BtBZ, BN ARG — M ENT @0 T 7T 2= —2 a3 DIEEEEb o T~ VT F v o 3R
IV DISATR—T B IEE AR LT,

RS RAREDE - TP eRt - Jnhe s A7 L TR TE, 2 (M) P = o 8 — et o 2 — - WS BR S0 - R IR v —
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2.2.2. TRILX—H 0K HASE
2.2.2.1. KIGEVER]HHEATBHI

2.2.2.1.1.
KGR & R B L 25— FI| 58
The Solar Furnace and the Research about Utilization of Solar Thermal Energy
R B EE
Tatsuo SHIGETA and Yoshihiko SHINODA
Abstract

Regarding “the Solar Furnace” with which the super high temperature was produced by collecting clean and
unlimitedly existing sunlight with the Fresnel lens, we carried out improvement of various equipment, and we
succeeded in generation of a slight amount of Si/SiC on the extraction research of Si/SiC from the rice husk.
Additionally, we succeeded in continuous five hours operation after improving the electrical generator consisting
of the solar furnace and Stirling engine.

J)— TR KA 7L RV L A CENT HZ LIV EIRZED 3 TR 12D\ T &l
R OFFEAZ M DEEBIT, bHENHD Si/SIC ARMFFEEITUN, BEEIUZ I LT, I T, KEEFEA
2N T2V G DT RIS E AR | e b RFEEERI R LT,

1. S

HIERK FICh EREVIEE 7 — 0 R = R VX —JR THDL KB, Tl o 7L 2L A CH
FeUCHEIESEED 3 TR AFZEIE, ok 17 FEENS Yo 2 —CRlta S, RALKEF (10kW) <2
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Study on the high temperature extraction technology using solar furnace
— application to silicon in rice husk —

MW Z | B
Yoshihiko SHINODA and Tatsuo SHIGETA

Abstract

We have been researching and developing a high temperature reduction process by using solar furnace to
extract silicon and silicon carbide from silica included in the rice husk which was a waste of the rice farming.
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Heat Transport of Bubble-Actuated Circulating Heat Pipe (BACH)
SR 1 gk R
Shouji TOTTORI and Niro NAGAI

Abstract

We  experimentally measured the heat transport characteristics of
Bubble—Actuated Circulating Heat Pipe (BACH).
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2.2.2.2.1.

TERRIRAL M SRR REM BL O BR 8

Research and Development of Oxide—based Novel Photofunctional Materials
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2.2.2.3. MNAAISHBREE AT
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Useful Substances Production by Photo—Chemical Reduction of CO,
T A 2
Nobuyuki ENDO
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Research and Development of Microorganisms used for Phosphorus Recovery from Activated Sludge
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Yoshikazu TANAKA
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2.2.2.4.1.
PR AT — TR
Research and Development of Energy Production from Biomass
R R
Nobuyuki ENDO and Yoshikazu TANAKA
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2.2.3.1.1.
H AU JEDHEHRY) 7 VA A LGN B 3 DR A
Study of sea radar on remote sensing method of ocean current at surrounding areas of Monju Site
FHECEE | RS
Shouji TOTTORI and Hideki ITO

Abstract

We have examined the feasibility and suitability of a remote—control and real-time observation for sea current
by sea radars at ”“Shiraki sea area” including the surrounding areas of Monju Site.
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Study on Marine Environment Monitoring System for Wakasa Bay Area
S EUE | RS,

Shouji TOTTORI and Hideki ITO

Abstract

Several numbers of nuclear power plants are generating electricity in Wakasa bay area. The plant operating
companies and local government agency are monitoring radioactivity in the environment. In such monitoring
activities, it is often pointed out that the monitoring in ocean is not speedy in data acquisition in comparison with
the ones on land. This study started to give a solution to the problem in 2007 and will last until 2011. The study
in 2011 made a detailed survey in coast of the bay following the previous survey conducted over the bay in 2007.
A computer analysis methods and simulation model were also investigated based on the results obtained in the
surveys.
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Study of examination methods of atmospheric radiation distribution unexpectedly delivered from nuclear power
stations
DORAR, i AR KRR, BI85
Kyo KUME, Takushi TAKATA, Nobuo OTANI and Takashi HASEGAWA

Abstract

We have studied the examination methods of atmospheric radiation distribution unexpectedly delivered from
nuclear power plants. Data transformation, collection, and calculation systems were investigated to verify
positions and specification of radiation sources with a help of unfolding calculation techniques, while these data
are expected to be measured at several radiation monitoring equipment.
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A stability examination of a new detection system of positions and directions of radioactive sources
DORIR @RS RIS i
Kyo KUME, Takushi TAKATA, Takashi HASEGAWA and Hitoshi KAMOGAWA

Abstract

A new detection system of positions and directions of radioactive sources was examined in a field environment,
to verify its stabilities in a real outside situation.
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Improvement of measurement methods of possible radioactive contamination in drinking water
DRI mHEE BA)IEED R Rz
Kyo KUME, Takushi TAKATA, Takashi HASEGAWA and Masayuki MURAKAMI

Abstract

Gamma-ray measurement methods of possible radioactive contamination from nuclear accidents are
discussed.
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Developmental Research Program of the Radioisotope Measurement at Cement Factory
3 =70 22 N 0T SN AR =
Eisuke J. MINEHARA, Takushi Takada and Ryou Shimokawa

Abstract

Developmental research program of the radioisotope measurement at Tsuruga cement factory is briefly
describe below. After the TEPCO (Tokyo Electric Power Company) Fukushima first Nuclear Power Plant was
demolished by the huge earthquake and tsunami in March 11th 2011, products from a cement factory should be
checked to avoid radioisotope contamination originated from the nuclear power plant.
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Development of rare metals free and high toughness titanium material
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Research and Development of Radiation Measurement
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Shigeru NISHIO, Kyo KUME and Takushi TAKATA
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2.2.3.3. FHHEEA I EANBE 58
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Development of Jellyfish Collagen—Modified Scaffold Biomaterial for Regenerative Medicine by Using lon Beams
MUFLEZS ™ SFHTR*2 JE/KHES *2 P A, d —* I N B ™!
Kana YANAGIHARA, Satoshi TERADA, Masashi SHIMIZU, Hirotomo BANKO, Keiichi TAKAGI
and Masanori HATASHITA

Abstract

In the culture of stem cells for regenerative medicine, scaffold materials play important roles for cell behaviors
and functions. We focused on jellyfish collagen as a scaffold for the sake of safeness against zoonotic infections.
In the present report, we examined the method for fixing jellyfish collagens on the matrix surface. After the
irradiation of ion beams to a polylactide film, we successfully made cross—links between jellyfish collagen and
surface carboxyl groups. On this scaffold, proliferation of HepG2 cell lines (originated from human hepatic
carcinoma) was accelerated, suggesting that this scaffold material is effective for cell culture.
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Surface display of Nitroreductase on Saccharomyces cerevisiae
A ERE B RFTE, m g
Ayako KOUTO*, Yoshikazu TANAKA* and Katsumi TAKAYAMA*!

Abstract

Nitroreductase (NIR) catalyze reduction of 4—nitrophenol. We constructed the plasmid to display NIR on the
cell surface of Saccharomyces cerevisiae MT8~-1 using a glycosylphosphatidylinositol (GPI) anchor linked to the
C—terminal region protein.
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A Full Recovery System for SF; Gas as a High Global Warming Potential
M JF A1
Eisuke J. MINEHARA

Abstract

Development of a full recovery system for SF; gas as a high global warming potential at WERC is briefly
described below. Cryosorption using liquid Nitrogen and mechanical refrigerator is adopted to recover fully
residual SF¢ gas and others in the accelerator pressure vessels.
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Cutting tool application for boron nitride films prepared by dry process
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Development of Electrochemical Preparation Process for a High—performance Silicon Interposer
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Local analysis for thin films by scanning transmission electron microscope (STEM)
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Microstructure observation of electronic materials prepared by nano plating method
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Microstructural analysis and component analysis of a keratin fiber
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Ion induced structural modification and nano—crystalline formation of Zr-Al-Ni—Cu metallic glasses
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Control of particle-shape and morphology with ion—laser co—irradiation and swift heavy ion irradiation
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Strucural stability of nanocrystalline metal prepared by gas deposition method
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Development of high—photofunctional materials by investigating
nano structure of titanium dioxide films with impurities
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Masato SASASE and Ichiro TAKANO
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