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WFIEBRATE L — P — BT BT D i AL JE 7 L AT > TEFELTL,

ARENT, PR 264 B2 Y B & — IR BRI T TN TR A F L TR R R 5 4R (BF7RAE 3
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2. WFFER R

2.1. BT/ F¥—b— 21z
2.1.1. ShfEM BHFSE

2.1.1.1. ShFEC B H AR %

2.1.1.1.1.
PLomAXFRF y H2AX &/ 7ma—F AR /ERL
Establishment of monoclonal antibodies raised against Arabidopsis y H2AX
"
Keiichi TAKAGI
Abstract

Mouse monoclonal antibody raised against y H2AX of Arabidopsis thaliana was established. It specifically
recognized nuclei of X—Ray irradiated Arabidopsis seedlings.
LK

TaARFRFD y H2AX KT DT AT/ 7a—F AFREERLTZ, ZOFEIE X BERKLZvaA
R T OB A R AR LTz,

. %5

H2AX 1T, EXRY 2 DANUT RO OEDTHD, ZOEB'EIZZTEARN - O— B THY | WALFMIRTIZT/
2y DNA 23MBE(FEEL T AR IR S, DSB) & T A LBE O A PHIAFAET S H2AX O N Kiiicdho'Y 7k
FEMV AL SN T y H2AX £725 V72D DNA 5 EHZ DSB) D~ — I —ELL THWLWLR TS,

FEFOIT, BT VYT 0 A XFXF O y H2AX (T T DT Y FERANT LR 7o —F L HiiREERIL
ZOPURD, HHREEICLD DNA 155 T IR RTRE A T 528 oIz bl R aE7r 2L, 48
BIISUTRA BN ST E AR L TX/-, 20 DNA IS E T AW EEF L, FiEmEre
BRI CIRETHZE~DIS AN E Z BN,

LU, ARARNEWM MG IS & ARV 7 —F L HURIX IRARNE R DERT LI 72 A7 BRI L= ME
EHEVWRLST L, [A—DbDEFUOEAZEN A FERET, BOEMW) TIERL TREEMZ R TOMLERHD,
ZIT FEOHUROAHEAEVH T AT IR —<EHNWDHZ LT, HAFE TR PUAEZ GO ENTEDHE /7
a—F P REERLT-,

BONTHURIZ, X SRR O m A X7 RS A R S TERER L . VBB b7 T R W= RIS ER )N |
vy H2AX O T K7/ PRS2 R A ZRE8iR3D 2 e b o iz,

M. AR T4 70— iU H—7F]b
NATVR =1, MR T AHFERT CERL 72, B Anti-y H2AX . Anti-7 H2AX

,"'

JF &L oA XF X F (Arabidopsis thaliana) vy
H2AX & N K7/ BRECH I OU AR LAY =T~
FR(12 mer, CKGDIGSASQEF, S 13V et EhAr)
o2z LAY
X BREREHZIZ, X B PR G 25 & (MBR-1520R-3,
HNLAT 42 & W, R RrL¥—48 kV, #ia _
5K 3.0Gy/min TR ZAT o7, MU L7 9mIE, oAy
30 A3 EE LT, S )
PURFFEDORGEICIX, #FE 4~5 H HDIrAX 0.8 pg/mi
P dy AR ~ o RIS RS S L . s
T AT G FER A W, TE%J;:#HHM fEa LT | BT LB AR 2 — S LB L
ﬁ{jga)iﬁlﬂczai Sauer 6@$¥£ %E&%bﬁ: WhOle 4 IN\A4Y Lyl T A 2 YU =
. L o o X #% 50 Gy Fb} 30 /0% DR A fo s e e ta L, (A
mount Yf%FHV\VC’fTOf:o ﬁﬁ:@ff‘ﬂ%‘%kfﬁéll‘é*ﬁ . H%%;%ﬁ:fﬁ%%;bf,
ik, BEOBONBHRBOTDYYFE /70—F - N
TR BB =X — R Jete o 5 — R FEFE I TR S N — 7 (B TR FE =)
AW, (L) # Bl 0L — B FE s 2 — a0 D RERT e L C R L 7=,
6

6.5 ug/ml
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VPR, BT H3K4me2 Hifk(abcam )& V2, “IRBUALL T, Alexa Fluord88 fE&Hi~7 A 1gG HLik(Life
Technologies £F), 33X Alexa Fluor568 #&&H1™ ¥ IgG(Life Technologies #1:)% F\V /=, HuiASr M2 GE
FTDOE, AVIXTFRE 0, HHACH —RIUEZZOAVT T FRELBIZ 377 CT 30min A%
2N —ar LI BRITARARISHE A LT,

PURSS & o Hzix, Jt
K4me?2 W5 B AL — % — BH %8
LT : (LSM780, Zeiss f1)& >,
OB T — & DT

Anti- y H2AX  Anti-H3

S 52

AL JRTFTF R (213, ImageJ(NIH) A FH L
L 7o

PUR CHRIZELIZ~TADD

20 FEONATIR—~/n

— U ELNTZ, ZIUBITRE

L {7727~ ELISA OfEH

AYIRTFR IZHE-S%  ELISA TR B

Bab MRS &ERLTZ 70— 12

KL X BRERSEA T o7

B A X R T Sy AR i & b

B UTo s g a2 AT

2 PR AT F R L DPU ARG BR U, FERRSHIR I CTIRIZ E A

X % 50 Gy FRES 30 0 OMuEHURASTFR(EED), HDWTTavx ey EEAD LT, RHR

HRCT B CRIALELL | o i Y aziTo7, S CILIRVER LA AL iD

ZEERIRELL A — =
T EAToT, FOFER . FBEA TR BA2 R LT 27— YT rn—= 7L, 3 O 7a—2
BONTZMN, ZOW 1 7a—AFIREHF~ OB Z /RS T, KM 2 FEOPL y H2AX FUKEANAT IR
—<(6F8-2H11-1D6, 6F8-2H11-2D3)3 5577,

Boni-, 2 FEONATIR—~DH, 6F8-2H11-1D6 D53 FIE DRSS - Bk % AT aoE Yy
BEATO, HEORV 7 a—F LV HUR LD gz AT 75 R4 K 1 IR, /4 H H OS2 50 Gy O X
ZRRRL, B 30 min 2 IC[E E AT T ARIGIC KT T DM BURORE SR IUE, 2R 7k G PRSIz BEL
TIEMHETEITALN 20 -T2, RI7a—F ViK% 6.5 nweg/ml TEAL, €/7e0—FAHkizZEo 1/8
LLFORETHS 0.8 pwg/ml T LDIZbrnbbd | SO R XA GNTE /e — T L hik
DF DT, BLEOFEEIT AERLE /7 a—F AHUEDR, SR ETORY 70 —F LHR LS B HLE
FRRMEAFFOZ LA R TUVD, 6F8-2H11-1D6 2MEV 3 HUiRIL, 0.4~0.8 ug/ml DR THRETR YR
~OE AN RETH -T2,

IZ, 6F8-2H11-1D6 THREDLALVZHUAD | HURAE G R RMEZ MDD H7 | #iFE 4 B HIZ X ## 50Gy Z FR4t
L. FRSF 30 min $21Z[E & L7oARSZ M EHT ., 0.4 ug/ml OFLAZE, 2.1 ug/ml OHUREL TRV B EAY S
7 FR(CKGDIGSASQEF, S I3V A)E 37°C, 30 min RPALERL7-1% | AR¥ml i L7356 L. Vo mefb
FVIARTFREEGET IVINBALVEDLZ L R IVE G L7 ayX U VR CRTWEE L= ik Z @i L= 5 &
THRE S YT O RREHR G~ DR SR Z g L7282 A VR b AV T XTI FRTT LA FaX—v
2> LT ARG~ H L7 AEAR T, RS TR FUR DA~ DOPURFE G DEEA L bV enb
MoT=(K 2), ZORE R, VERLUIZHUADS v H2AX OV T3 Rz BN ZRR L QA Ea "L T
WD,

PLEOFE R LY MR- 270 —F L HURIL, vy H2AX OV 7 S Rk i AN 385895 . HfFED
RV —F HURIDY 8 5L EIEED S W HUR THHZ LRGN/ o7,

. &=
A% FERLLT= DNA i~ — 0 —ICkI 5/ 7a—F L HiikE VT, a2 Fetho—fi%xEW
RS R EAR BT EIE DB R 23 D,

23 LIk
1) E. Rogakou et al.: J. Biol. Chem. 273(10), 5858 (1998)
2) M. Sauer et al.: Nature Protocol 1(1), 96 (2006)
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2.1.1.2. HaW) - HE O mFE B AT

2.1.1.2.1.
AT TT7 R BRERIA LA AW E D
Material production using Nostoc commune mutants
HH 2 !
Yoshikazu TANAKA
Abstract

To contribute to the development of new medical & cosmetic products, terrestrial blue algae (Nostoc
commune) were isolated from Fukui pref., and these pure culture conditions were established.
2K

ALV R EDERICTHF G THOHH T, @ARNICB W TEREERE CH LA 775 (Nostoc
commune) EEEEEL . ZNHOMIE; R R A ML LT,

[.H5

Ao, EIE LR, MHERE SR 8T, P E S D7D OF A E 2 EWEIRIZRD | TOBAREIC
TR ATRL TN, REOHIFISN B 7L | B2 CER MR E DRELWEREE N CAEFT2ZED
kDA EEREIY. AW EORZEMEL THETHD, TDOREFTHD Nostoc commune(A>77/7) 1%
HASEICHAEL, H<ITETCBM L TRIHESN TEn, A B HRENESEENFODIITH WS
DHEFENFEEDDLMEN DD,

AFFEIL, A4 — LN CTEW R A AW EZ RN CEET DAL 777 DERREEH L,
ZHUCKV BNEEDOIEHALIZE 3522 BINELTIZL D THD,

IT. AR

EHIRANO 13 7T CREN 72D ERE BRI T2 MR REENL T 572012, /S —a— LK DB LS
Btz O TR AR 22 B 3 KO MEM ) DR 2 73 B L7, [N U 7= /i B A% BG11 7L —h RIZEBAL T
24°C, 50 u mol m%s™ DL T THEEZATR2V, B EIKROMEEREZRSLZ LN T, & EED DNA ZHh
HiL . 16S rDNA 3L TN tRNA @ DNA Bl ZFH~7-#55. 8 #£2% Nostoc commune THY ., TN ZE UL ELD
FEIEOLD THAHZENHALN ST,

O MR R RIC L T R BRI 21T, BEE A DA RELTIE A, 2000Gy F2 D ELik )&
VBRI L CONDIEDR DD T2, ZOFRMRFTOWRIZIB N T, BT &M SRR
TR H 3 T B2 AR B EASH T LD KT,

Il. #55
AT, AA L E— DIRHEAT o T AR ITH U TR IR ST C L DR L 21T 72\, S8R I E T
D ATARRIAET W (MAA) O & A PERRSCHUBLIG TEE O & AL PERR DS A H iR L. EORMEEAPE
SR E1T729, F72, A/ ZHEEO & WRE O R EIZ OV \T%iﬁﬁbfﬁ’ﬂﬁ‘ %ﬁ’ﬁ%éo
EPS )

"/

X1 ARSI E WL TAT T Dan=— B 2 FREFEOEEEK )

2 Sk
D /EEEY B M MR 56, 3 (2012)

() FPIE T RN — T A — B FEBHRE AR - AR v — TR R E)
AMFTEIE. (AM) FPE = RNF — 5t Z— DM@ RO DOZ R EE L THEML 7,

8



el = X — %o X — R Gk 26 4RFE)]

2.1.1.2.2.

B # IR L ATE O L B
Improvement of Ornamental Flowers by lon-Beam Breeding
FERFFSRTE™ | RN, HiE—*

Takaharu FUJII, Kazuyoshi FUJITA and Keiichi TAKAGI

Abstract

We have tried to improve ornamental flowers, chiefly sea lavenders and eustomas by ion—beam breeding. We
have obtained some candidate of new cultivars with novel flower colors or flower shapes.
2K

AG—F ZH | 2— A& HUOITAE SR ORL AR AT LD S R A A Tnd, ZIVETIZE DO
SR R LN IAEOAER D F 70 578 BARGEAH B FHILTND,

1. W=
Fox iz, AX—F 2HH, 2— AR~ EREL CRL R IREHNC LD 2R E BB A2 W - R R 21 T> T
%5, HEEERRE AT ST BB IR, AF —F R — A~ 72 8 TR D2 BAR B A EH T,

IO. MEkEJ7ik

B L L CRAZ—F ZFAC RV AV RFT | fERASY —F R)DEE
B, 2= AN TAY — BIVE~ RO IEFE 1% O,

BIF-HROMRE T, 48 R S L — 2 o 2 —D W-MAST £#)
S a— (@R F—)& T, B RO =R LF —(% 200 MeV, fR#%E
FROTFLX—1TH) 450 MeV THD, X FRIGHTIE X HREGSH 2 E (MBR-
1520R-3, HIZAT r=)& -,

TR 24T > T EH R AE B i O BRI CH & T > CD,

. #ERLEL

WEAE S R B BR B A T o To A — F 2B OIE, IS O EFRITE LT
VRV ADGLNT, B T RRIRE AT o T A —F ZHE DT, TEFS 2 5
W2 B(T Ty W) X7 —2(K 3)3 #R, IREEAETFOT RV R 2 BE BX
OWEBDOER ROV RV A 1 R ELNT-, EEOAE DL R AN
BONIZDILR B, B RRELICE /T3 L) THY ., ZOMFET
PHEOEROBENEWEEZ LN,

B0 X RATRFE - ICBH LIZb 01, X A R L2 —2k
~HEAD, REERCH O LSZOL (X 4) 728 DAL BARGERI DS
o REMIBIRZIToT- N Z < ARE 0 BI%, B, A, g mh
HELNSTAER D RIAN IR DR 2 7228 BARERI S ST, 22— AR~ D
AR IZBEL QL. Z<NFXATEEAL TEY, IR H O3 TE Sy S
DTN ZEIRAE BN . ZIUDSNRFTE DR A AR AL T 5 73 SR N TR 2
DI OICRBRL L CEHLEbDEEZ HND,

4 RLEED2—RA
IV. 5% DR

IHETIAEONIERAREZD | P MESmOHDOR, ZRRBLLL THEIELEZ LN EE R THD
3, RERFIELVIEIEZATOb DI O W TIE RS O R B B2 IR L TR E OB E £ M5, i+
BIHEATODDIZOWTIL, A HZRELFEAZBLZT> TRADOEMHER LTV, WEOEEEZN S, 20857
WREARE T, Al Rk AT REZR S D MESL A H RS

R ACE R R AR PE RS - AR PE AR L — 7 AR AR R A R - AR PR R - AR PR R IR v — T (B et - —
P R), (A AR T R X =B e 2 — - BRI  - LL G IR — 7 (B G IR FE =)
ARBEZEIE, fEAEE R RSt & (A B PE = R — iR JE s 2 — LD FBFFEL L THEMEL 72,

9
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2.1.1.2.3.
7T ERAR D - HR R E R DB Rk
Growing of Proton Beam Irradiated Saffron Bulbs
AR e —
Munetaka HOSOKAWA and Keiichi TAKAGI
[. /=

W77 (Crocus sativus)ly, MEEEDNFERCAIKEL CHEFIZEM TG I SNAEY THLHN., —fFIKTHE
FERIEFE ICREETHD, V77 ORRFEIAE BARKESLZ LA TE AR, IVHER FToHEE M O 5HEC, I
FEDOIE R A X DHZEMNATHET, V7T DEFENEE B HI LN TED, AL T, BIAEMI A RIKEZ 5028
Z HAEICL TS, 2013 SR Fra IS LI 7 7 BRAR D F-ER DI il A AT o 72,

. A%

TEFTE R, BLOTEFTE DY 7T U ERAR O AT T EENC XL T, 2013 ARICFE &4 OFEE TR
#(200 MeV, 3 Gy/min)Z MRS L . A AZ B AL LT-, 2014 FRICHH AN ST 40 Gy AT 05 B X oy ik
ZERLT, 20Gy BEON 10Gy TiE 2015 FTERIRDME D223, U T 20Gy T/ NSRERIR LGOI
Mol 2014 05 2015 AEITHNT CSBIZERIR TR AT 72738, 20Gy KO ERIRIZ A THZF LD o7, 10Gy
X CAEADAVZERIRIZERE Sem FEEEICEEL ., IRAEFEICBRIE T2 RESITZELIZLOL Rbhiz, 771384k
ERICETAETOHMNEL MEOREITERRER 2 FRICHLIENILDOEEZOND Y, SBIIAFEEIC
Bl Xfx | 10Gy BEHEIAD DA BRLIZBRARIC O WTHEEL . (EDTBEFEET1TO T E ThH D,

ZZCHR 1) M. Sharaf-Eldin et al. : Z. Arznei-Gewurzpfla 20, 84 (2015)
TR R R SRR R, 2 (AR #5075 3 L — W JE s & — - W FE DR I - A IR L — 7 (R R IR 72 2)
ATFFEIL, SRR L (AR BV % L — B Je b L — LD L RRFFE L L C I L 7=,

2.1.1.2.4.

AF e — LR L DM B T o B 28 BAR O S
Construction of Heat—Resistant Fermentation Filamentous Fungi Mutants by Ion Beam Irradiation
AT B R
Masanori HATASHITA and Kazuhiro HOSHINO

BUE . A A~ 2S00 ME AEPED FERLIZIBNT  ASA T~ AD KA RIS OARE | FEE DR
TR —OHIE, TR E O\ L7p S AR CED SRR N CRBEAETED FIREL DRI AW DR DB
ITET-, LnL, ZO XSRS B AT E E A S TEAE LRV, F 2T AW Tl A4 B — L8R4
VLB L 2 1) B SRR =& ) — VIS ROIR B o KON A A B e AR PE SR R 2 B 52 8%
ERESP By

AF L — DB RIEE R THZ8CED ., MHEWE T & ) — L F BRI B O TR FE i o0 22 B4k 38 L OV Bk
HIEFEERIRE DO FEE R T, THb B — A H—RoE— b5 FNENRH L% T, Bl ELSZ 5
MEXAEELL T, BRBEORI)—=0 T 5 ToT2, A ETOMIEND, 45 CTEEIZTH ) —/IVIERETE DR
WHEEZERL CEZ, 20 A5 CTEEICTH ) — VRRETE LR IRE IR TR RFEE T o755 R, 40°Co
IR LA RE 38 Tl ) — VAR EIAEPE CEDEMR AR THIENTE, 6T, FLERFR IR 12k}
LTAA L E— LR LA B8 AZEfEL . 50°CT 30 g/L VL EDOHEEE L PE CELAEPEMD A ) — =
TR LTz, A48 — LR KY B ET D EER I R ETHIENTEZDO T, 5% L0 FiE%E A
WT LY EPERER LS AR DR Z R 5 T E Th 5,

AR B TR NX R TE e o Z— WP JEBRR S - LR — 7 (BUEMEIRITZE ) | & IR - L T2t
AT, & IR FE (B BB XN X — e 2 — DL FRBFIEEL THEMEL T,
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2.1.1.2.5.

BT RS DA A L RO B3 2 B FR LT IR BRRALEL S A O R
Conditioning of Carbon Beam Irradiation for the Mutation Breeding of New Valuable Barley
FERERC | | mE
Takashi NAGAMINE, Tatsuya M. IKEDA and Keiichi TAKAGI

1. W=

AF e — LA LD HZRRE R OFH R FHNIZLDIEY THRE S TND, Fii-/2 44 L5 SO B
FICTT T B IS AT o VB ESRCV R —VBiEE, R T = ) — Va8, B — VG
BICRDOAERE R A A B — ML > TEhRICE R L Brin R R ICF 32,

. A%

NI A LT 7 A /R — 20728 3 ShFEAEMBIE LT, 072 R B ARLELAR A B S/NCT 572012 10
~100Gy DOFEETOMEE (FKHR - S FR) 21T o7, AU R 60 RO L H R K OFERE 7 O FE L2 A
L7zAE R, HALHEIT 50Gy LT OB TIIIFEAER T 95%LL . XKIZEE R TED 72 100Gy X Tt
86% LA bb7eoTz, BLITMERIR E DI ES 725 T, INSLKABR DA A B, £<IT 100Gy K TIEWT
D i FE S MEALEE X LY 26~ 38%& 2 LW E LI RN BTz, ZORE NG | FLRE B EFEFEDT- O DA &t
TIEE OB LZEL, BN RSN 2 R Bl TD 50Gy ALBLE | B B3 BB I+
PRI D R BLAL TS 100Gy MLBROD 2 KAFRT, 45 hhfl - fr 8 TR 1000 RiALBR L 7=, FRSFE 11X 2014 4F
10 Az R At 2 — ekt 2 — i i EBmDIR SIS FEL 7=, 7 Ve 2R, Farkik
TEARZL BB, ZZRE BRIV RNCHERIN TNDEBZ LN, 5% Mo BIROFEE % 2015 4R
ZCBAAL, FEERFEO B RHEIC R T AR RAI) — =0 T ET B A RS TS,

*EERTREAS - R R T JE e — - AERERT JE e S — - (R BHIE AT SRS, 2 ERTFRAA - 35 o [ DU [ RS e o 7 — - K L VERFZERR
e, P () B T RN — R FE e 2 — WP FE BRI L — T (B MR IRAT S )
ABFFEIE, BRI L () FT S = RN X — 7 2 — LD LRI FEL L CEML 72,
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2.1.1.3. HEW) T EEE L 1T B 78

T T35 B R OFk s> AT LD B %
Development of Cultivation System of Vegetables for Plant Factory
SR B
Masanori HATASHITA

Abstract

The plant factory can produce vegetables all year round by artificially controlling the cultivation environment.
The new halophilic vegetable for plant factory was examined. To establish a new light supplement system, the
light supplement circuit with a feedback mechanism was developed.
LK)

FEY) THE . 352 N THCHIE 52 812X T B a BFE R T 228N T&5, MY THICH
WDTED OFT LW VERF R BL TRETZ AT o 7o, FILWHIN Y AT L& T D701, 74— RSy 74
Jelal A B LT,

[.#5

KA 2 R0V 22 B AR PE O M B R B L\ o T B M AL SR T8 TR S LD B ST S A0
AL, 2R R DB TS, HEY T8 UK BEES) (2d > TO MR AR EE FTREZR B3R L LT 41
PEEF ST HID, MR R L FER IS BRI R T VR e —CThY | AT N2 7e 't
EATRY, ES OREFEEMICA BT EEENEE R CThD, ARSIl T, 4 T ERIASMICE
DRIGRBPAATO, B OFIET —2E PG L CTET,

AHFFETIE, 2O RS IS LD REERE RD T — X E LTV ND | #ihs TR O #5725 o B
FHaBEL TS, BRI, SO BB Z R RPIELENE, B O RESEFHL, Z2ORE 0%
LED CHIYET 27 4 —R o7 il 2 LI LW SR B 2 B 375,

. RO

MEDED R R 3% 7 4—R /37U T LED #2121, (DADED e, Stz L, (2) By
HANRTIVED HHREATO AR OIEREZR L, (3) 45 LED OMDEEAZREL, (4) %6 LED 12X
DAINEEAT, (5) FHEE S oA, SR EEZFHAIL | (6) Bl 5y AT ML ED HHAATH | LT L CTHl
KT 2B DD, LED 1FREICIE, B EROWIRRE R —
R ZEGDELTENHRRND BN D40t B2 ISR ET D
ToiF BEMICRRREETH D, 22T, E RO E A £k
T2, HOWVFWRZRD T, TOWRTONMELZ HIREICT D, &
WD TSISICEY | ZDOEMEICAHIDL B2 DD L5 kA 23 i il
WL TRY LWL,

ZOHAEAIZBILTIL, B RUT LD DZN RN | FFE R
(ZEDIHI D RZFIKZET, BARDANT ML DA IIHZIBNT
b RMEICHBEL DL TRITHIL T, LED it & IE(LE K
D, ZNEET MELTHIEEE R,

IOLIEB AT ANT, RESEDO R R 7 4 — Ry 7 U THIDE
TORMEHEEORIELTT o7z, ERISHEDOZEALITIBREL THIL T
EDMITHOWT, PARRBRZAT 7L ZA IUTRENDIDNZ, B w1 soamanl <. s 2s
NZTHNAE 52 DEEFPHREL, MO 5E2SLDLLETNE 5 skt
RSNDIEDREN, 74— Z IR ATRE ThH O L E MR LT,

. =
A% ASEDO RIS T 5% LED TR 327 4 — R\ 7RO RIS AT 2% VT, B3
DFFEREREAT)o DB L O EMOES L T 22 8T RGOEHIEIS AT ADORFEZT T,
LA P = VX — A gE 2 A — - WFZEBR R - A B IR N — 7 (BLAEW & IFRTZE =)
AHFFEIL, () FBVE =X — et o Z—ME RS DOZ 3 FEL LU CEEL 72,
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A SARNEZTE T3 DR S R BT DB
—  FNSfEBMEREEY D v Sa B RV E N THE T AR EICOWT -
Developing Novel Plant Improvement System Based on Biodiversity
— The role of chaperone proteins in cellular impairment of interspecific hybrid of genus Nicotiana —
Pk R A =B E AT
Momoko YOSHIOKA*, Yoshikazu TANAKA* and Masanobu MINO*

Abstract

The chaperon protein complex (HSP90, SGT1, RAR1) for R protein might be implicated in the weakness of
interspecific F; hybrid between Nicotiana gossei and N. tabacum. To analyze precisely which protein is more
involved in the weakness of hybrid, the biochemical analysis was performed by agroinfiltration methods. Changes
in the traits including 1) ion leakage, 2) chlorophyll contents, 3) chlorophyll fluorescence, 4) reactive oxygen
species, showed the evidences that NgRARI is the most effective protein inducing cell lesion of N. tabacum.
LK

M OGN (R) X RV EETHU v X B AR (HSPI0O-SGT1-RAR1L) i N. gossei Domin x NV,
tabacum L.OMEFEBIERIUIREA G L, T T NgRARL OFREFINKEV, KUFIEIL, NeRARI 1Z8% N.
tabacum DHIRAPEEZ | DAA G, 2)7aa7 V&, 3)7mn” Vi IR, DIEIERHRIE AL, 7l D&
(LR DA LT, T OFER NgRARI 13 NERART J0b I8\ ViR &4 5| S o2 L2 fead Lz,

I. #5

E RIS LD MR OB L SRR B AT D2 81T, FOROZEE M TS5 B 3 AR IV Tl
Yk B OB OEETHD, LN, FIHET= D2 A FTEIREEN Z D% TIF DV E AR B REED
WARDREThD, Zii, AfREEEO B EEL G T 22 81%, LVEHR B FIRA Y S RIC
FIHT 5 ETEEREHRE G2 TND, EFLITZ b HEREZ T ZOAFERRBE IR O 9k R
PTG v a2 S NES DDA ZE AL CEZ 1Y, — B OAFZEND, R X308
PEBITH Yy Ra B EIRTHD suppressor of G2 allele of skpl (SGT1) . required for Mlal2 resistance
(RAR1) , heat shock protein 90 (HSP90) DRI L /R EDZNEIIN, HEFEIZB W THA R DELZEN
R o N\ VEOERIIARRGEHEISELTLN, ATEIRBEO B 23 1+ D4F /2 E7 /L LU TIRBS L, 3
DOVF AL STE DN NgRARL D EIRRENE TSI Y, AIFFEIL, B TOTr_mrze o]
7B ORE DRI E D IO B % KE T OO LRI R S A AT A2 % H NS FEE LT,

0. #MEHsIOsE
1. SEBRbT B

N. tabacum D =Ry MIBH L, D% 5 HiETALKR=ET(25°C 16h #/8h HF) THREEL.
Agroinfiltration DA EFELTZ,
2. & THE

HSP90, SGTI, RARI DFsBLEAR T HEFITH A DY O S IEICHENERILT-,
3. Agroinfiltration FEER

RS YOIFEHEN N, tabacum DOIEE BEEMSEERMBIFEIBRIZIEA L, XHT 47 3 ba—LE LT
pRII01-AN _U X —% R T 47 A ba—L LT pRIL01-MEKP? % Fu =,
4. HEALERFEO R

DAA IR :Agroinfiltration % 6, 12 H H OZEE|ZOWTAA s &% Twin Cond B-173 C

T,
Q) FE G B DMSO TIAH L7- %435 % 663.8 nm & 646.8 nm OWOE THIELTZ,

ORI SER R LA BREE A (BAA L T VARG S, (W) A PSR X — A 7 — - e R - L RS
N—7 FAEMEIFITEE) | ALK AR ARG - L BRETRL AT 88,
AWTRNL, THOF LK T & (A BRIE = RN — 02 & — L DI RIFFEE L CTEMLT,
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3)rma 7 4V E NI A GRS miniPPM-300 (PAM) IZZVHIE LT,
DIEMEREZE :DAB Y talZ KD RTINS AL T D1l b /K FA I E LT,
5. FNWH <A (GDA) AL
Agroinfiltration ZLFEL 7= 35 fHIIZ 2 H1% DMSO TIfEL7= 1 1M @ GDA % infiltration L.
AF AR DA RE LT,

M. fEHREELE
1. A bRk

HSP90-SGTI-RARI D38 T Agroinfiltration Z32HE L7=, ZOME, 3 DDOBEIEFIZOUVT Nt-Nt-Nt(#7)
DA HEL Nt-Nt-Ng@)DF A HEE 1 b, 51T Ng-Ng-Nt(#13)& Ng-Ng-Ng#15) DA HE 230D
1 By hEL7-, Agroinfiltration £ @ FLfIE#T S#H9, #13 L#15 CORTENENIT o7

MEFB IO EICEE# L D~)DBEIZOWTIL, #7 L0HH9, F72813 L0HE15 NEVIRVOILEE L R
AL TODIENMERS I, BRRICIE, #9 LR15 133, ZNENHT L1183 T A4 VR RE RS,
ERB L LORED ST, Z7aa 7 Oba R A IR TS 7 G F% 11 TOH= R X —IEEDME L
THAREME T L TCWDIEERT),, Fio, IEMEEER O AT LS E M E R U, DL EOFT Rids v
N EE RO EDEIZBN T, NgRARI 3 EbIBWVIIEE L EZ T EHE Thor a2 RLTWD, =
ODOBIEFNFNEZEMCAFES AL SGT1E RARI )3 N, gossei B THAHE N, tabacum \ZHREZE %
SIS T IELMERINTN, TOREIL 3 SOBGFEAGLEILEALVBRVMERICH ST, L,
HSPIO VX B TIX, N. tabacum & N. gossei \ VT U H AR ELZ EZ 3 BITRO L) o717,

2. GDA O%hH:

GDA (% HSP90 @ ATP #E&FNLICHBUIHEAEZ 333K THY, HSPIO DREREZ K FSH 5, 7> T,
GDA ML IS v R HERKOBREA IR T 5HE5 2 Hid, Agroinfiltration 212 GDA % infiltration 9°%
& N. tabacum DFIBIFEEILIASONTHNHIS NIz, ZDOZEND ., NgRARI TS v ~_a A K%L T N. tabcum
(SRR EZ 5| BT LR T D,

3. FidH

FEM F, M/, V. gossei x N. tabacum \Z3B\NTlI i v ~_2u B &K ZH 45 HSPI0, SGT1, RARL A3 ffl
\CHSELCRET DT T, TOEFLTFIZHD R XU VELEIRBET D, TN T, ZRRMEREIC BT
KRBT v o EEROMAE DR, ZLT R Ao EOREIEREFIZORNY, FEREL TR
PPN G2 B 2R ROV B T A & T DI 03D, ZOEWR T, AFEORE RiTtEss ¥
DMEMB L7z Bk OGEE AL~V CIE LW 22 FEFEL TS, MRS DA A IR HIZEER Lk B D34
EPEH 70 s T MM SED BARLEFITHY | NgRARI \ZE5 N. tabacum FMREOFEE DR FU 69 DGR G
ERICHD THAHZ EERL TS, Z LT, ZOBEETHEYMIEICED FEAREL W DG REE T EIR TS
R EEDIZE THAZEN R TE T2, F7-. GDA [ZLAMAREZEDOINFIL, V. gossel x N. tabacum DHEFEE
T e R A SR OBSEE R 2N — K725 R X BN EOMIASEIZ L D2 2258 K EF L Tvd,

S35 3R

1) M. Mino et al. 10" International Congress on Plant Molecular Biology, Book of abstract p.306 (2012)
2) ZEPD EE RV e A —WF TR AR (AR 23 AR )

3) mHL EPE X — M5t — R (R 23 )

4) RO FPIE TRV e X — TR AR (AR 24 AR FE)
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e MEEE AT ARFA A Ob—NRY 7 - BACH il G A7 LD B %S
Development of a Hybrid System that Combines Bubble—Activated Circulating Heat Pipe (BACH) and
Heat Pump for Greenhouse Facilities of Tomato Culture
R B &, Ak H RRT
Masanori HATASHITA and Niro NAGAI

BE, BARENOGE 2= iSRRI 2 K THY, ZOfE:% AR 5 77 ha O, K 44%DfE % H3 4%
FE Rz LB TS, Lol DR ERHD 95%23 1 g FE 5 2 THY . AN - 22 & L k5
IO, N~ AOWEE ) _EEE =3 (K2 AR) W E AR TRRDHINTND, NTADLZEEF
B EDT=DIZ, B— MR T OE AN ERA RSN TODN, lHE OLEKEIRE— MR 7 Cld, 42T 7
T ANEHRS B2 728 | A FE G HURIZ B8O T3 = MBICBR A B D,

Z T, M EJER e— R 7 (GSHP)AE B SIU TV 5, 163K GSHP Tid, #if iz &S +mo s
BAbTA R L, B COKER S 7 O BRSE R EVE H 2L, e— MR 726575, L, B4
NI ER OO @ W A RS | Bl 26 AR 7 B ISR 72 o TUVD,

AL TIL, 2D GSHP O EEZ AR T 57=D  #IF 4m 0 & #h 20 F A 8 /)Gt B 2Bk -5k
—hIAT BACH E/KEAZ A — MR TR B A S B8 =/ MUR BT AT LD EZ HiE LT,
BACH 37k#e—RMRU 7 1RIZOE, 8 ByMEHL, ~o ¥ —E TIARICEED Te— MU 128§ 5 45
IZL7z, E—MRU 71X, BACH OEEhRA B HEAAZHUBICMEISE 2L L | NI 7 TREEERS
BB H AU LTz, NTANDRMEAZ, B—NR 7 2R ANBAAZ L O IR S T2 K B BL K 531 7 % 5%
BEL, KPEERT DI LA MER LT, 72721, BACH /EBNK IR DO BA12XY, b—NRU 7 HTE DOIRFE H /11T
HTWen, 5%, FERET — X OEREESLRDE BICLDMERER L2170 fili) THO T4 — b a2 K
AT TETHD,

) BB =R X — T & — - R FEBRA R R - R IR L — 7 (BUAEE RIFZE =) | A& FH KRR T - TR - B T8
K
ABFIEL, NI RB TR R L LTI Rz,
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2.1.2. RiFREDATEIRMFZE
2.1.2.1. 1RIEFHES AT b E EAVAFSE

2.1.2.1.1.

Bo -k« VD LRI L DI SEE T AR O fife N7
— BURBRIMEEFE D ATy = X Mg LIRIRIEB R & HEL T —
Experimental Trial of Establishing Brain Necrosis Model Using Proton and Helium lon Beam
— Toward Understanding the Mechanism and Developing Treatment Strategies —
VTR 7 R R AR ST A PR ORI RIS, U 3R AR
Natsuko KONDO, Yoshinori SAKURAI, Takushi TAKATA, Hiroki TANAKA,
Tsubasa WATANABE, Minoru SUZUKI, Munetoshi MAEDA, Fuyumi [TO and Kyo KUME

Abstract

Experimental trial of establishing brain necrosis animal model by using proton and helium ion beam was
performed to understand the mechanism underlying radiation brain necrosis and develop treatment strategies.
Techniques and optimal condition of dose delivery was studied. Time—course development of brain necrosis in
irradiated animals was observed by small animal MRI and histopathological examination.
B

TS RN S 0D A1 = KX IR IR H B3 2 B FR L CL B 78R -~V 281 % O T BMEESE 7 L ERR G,
A HENL T D72 D FBRIIRGT AT o 7o, U ET - Stk Ot e /B FIMRII L OV BAR AR L L2 K
BT RO R REIBL 2 A T o712,

I =

MM RS ORI Tl B FRIR IR IE R ICE BB B2 iU QD LInLRRD | B SR BREHIC 0 5
FHRR R AT R B EDNE LD B D305, TOH T, % 6 7 A LI UK A EHF 5 Ch O
[ZOWTIE, REIRRIEDNHESL SN TE LT, BRAELEGS ., BRSO EEREENECLZENDHY, BE
DOATEDE (Quality Of Life; QOL) 23 LK &5, ARWFTE T, HEHRINEESE O A =KX MR 1R
BAFE DT, B F#R - U LA T ST VAR Ofe N & B R L C. BB - AR O E
&L /N FAMRIZS SO FRAHAR - LD M EE BT R DB 2251 T o 7=,

1.5
EPB TR — T X —D v raha Al IO IEL
7270 MeV DGzt i, IhRT T/ e — 2% L T, (]

R E LT DA BRI T 50~80 Gy DS AT~ 72, ¢
L ICHREH A T, ~ 7 AC DWW TR ORMED D 3 )
HAHNE 4 mm DIESET, ZYMIHOWTIE 7 mm OESET
BRI L7=, F72, AL Ty bl BR 51 10 mm X 2245 ) -
A 5 mm O MR EFELT-,
HEH% O~ AB LTy NI, K R B¥—ICREIN TYR:HEBHNSEE 3 HBE 4mmET
TS/ NEI T MRI % O CRB B 22417~ 7=, MR 12 Syb: HRHSES Tmm ET
e TIE . BMEESEIC A BT DR T BRIl & DR ZE 78
B R HmEnh, £ T2 WHEGEBIELE, T2 M 1 IIRAELUSVDORSEE
B CHEE A LSBT DIZ AU T, Bl &S T1 SR
BHEELT,

MRI $RAZIZOFE T IRBELERIRR G O 7D, FHEIAR Y2V 7 7 A Z% AT o T, Y7V T 7 ARG DRI EL
LT LTz~ ATy ORI 2 ER L | Sefg ik g tyh: (HE Yeth) & i U7 m Bk O Bl 22217
-7,

U RS2 A 47 BRI, *2 () #5535 = RV X — B JE 2 o 2 — - BF JEBR R 0 - R R EE R 92 7 v —
ARWFFEIE, AR R R TP R TS (A F B = x X — e # — LD SR FEE L CHEML =,
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#%%izﬁ%i
RS 3 mm O~ AMREFED MR L ARGEBIZ2L0, T2 S0l g CHEE/R LN HNADIE, 60 Gy T7
~8 7 .70 Gy T4~5 4,80 Gy T2~3 » A THAHZENyn-oT-, —HFIELT, 80 Gy ZHRH L7z~ AD
T2 SRR ORI E LA K 2 (TRLTWD, £, T2 MR WiE CHEER LR ENDLILDIZ WL, B
T T1 TG LR BHNDZ LN -T2,
80 Gy O7 NEHHETIE, BN 3 » H T T2 MalERICHE 222 b3, 4 » A TBEREIBIESh
7o T ALRIFRIZ, 80 Gy FRSTRECIX IR CE LA T T D2 LA MRS T,
HE 42 LA O IR PRI Z I BV T RS 3 mmET 60 Gy ZME L7-~T 2T, BEND 8 » H#IC,
A@Huﬁ%%kﬁ&uﬁ%f BGEEL (K 3), MR @ T2 58§ E & CRfE 52 2L HE I BT,
EEEIEAE, M4, M PRaE, IR, I %23 AL QWD LA RS LT,

IV.F&80

RS 3 mm £T80 Gy ZHREL7=~T7AIZBWT, BETE 2~3 »H T MRI @ T2 SEH BB/ 28N
BNAZ MRS, JRER ARGl RS 3 mmE T 60 Gy ZMBET L=~ A2 T, A DINEELE L
PR EUE EONT-, 5% IIE RS 3 mOMRKNEHCE S A E X, LT WEROR#EbE Hig4F
EThD,

1 month later 2 months later

3 months later “,4 months later

2 FEX3mmET80 Gy ZBELI-TIAD MRI-T2 s&REHRDEREL

B3 RE3mmET60 Gy ZRELI-TVAD 8 ¥y AR DN D FRIBLRH
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2.1.2.1.2.

BoF-BRIGIRIZ 31T 2 bt PR REEL IR DA FE BH %6
Research and Development of Quality Assurance Technique for Proton Therapy
VERAETE™ . BRI AR B — RIS BRRER A JEHADSE | BT A R 38 ACKART
Teiji NISHIO, Soudai TANAKA, Keiichiro MATSUSHITA, Sigeto KABUKI,
Munetoshi MAEDA, Fuyumi ITO and Kyo KUME

B ARRIRIL T T 7 e — I BT e TR~ B AR h 55 2 LN H S 2wl S R I E D — o
THD, B RIS BFARFED 725D Ot B E 15 L OB A E VA, Fi2, TR RGBT DR Eat A
FEEE DA FIZBE 9 AR 2ER8 L. B - FIE RO B RAED S EALICE R T 228 THOIG IR O E /25
FIBICEF5T5, Rk 26 (R TRR RIS EE DM ISR AIFFERRRE LT, B/ CT B BUSH it
DB EAT ST, BRI OIE PRGBSI ZEZRFIZIL, B RO EFHRICB WO RN O E 15 B i BUs
MBSO TEETHY, WERIT X HR CT BRIV ZOIRNE 748 FE AT S 217> TX 7, X #t CT B
P CT B 0BG &Z DO ERIRE ARSI, B IEEO SRS E I N D,

B LT=7 0 b2 A7 -k CT B EUSGY A7 A%, 20 cm X 20 cm X5 cm &Y 15 em X 15 em X 35 cm @
TIAF I TFL—2 BRI ENZAT CCD AT | e GARRLET — 7 Wkl AG b Tk Ch b, Bt
BRI B BEDEiRT — TV O EAR, SIRTF s FL— R ERLET D, WG IR LT
FROERTRNF =5 T TAF v o FL—2THRIEL., BRI BT 57 TATF I FL—
S EOBGFIZ DT T —a e EFHAIT 22 8T #EARO JEY 360 FE 5 [R50 B - #iad IR G & ik
W5, IR LI T HaB SE G2 R ER A AT THOZE T 787 CT B Z BUfS 322N T D, #55k
VB R VR —TF e 2 — D% B RS S AT IE = 0L — AR W BRI | 2 330 T L 200 MeV, 3 nA @
B H i U C RS 28R & i L 7=, B HRIEY 77— 1B K0 A ST B A L 7=, 141, 22 mm ¢ DY
FERIK T 7 BB BARE LT, 200 MeV D518 O%E L EAR K T TATF 7 o FL—2 R TOHLEL
RIS T, B TR RENR T T DR AT D LM TE T, AFEBRIVELNIERND, B fRox
N =W EARE R VT TATF 7o o F L — 2 BORERAAAGDEICONT, 5%, a7 EThHD,

L) [ESEAS AR GE Y o 2 — BB I - BRIRBR B o & — R T- R RS B 0 B L 2 () B = L —FJE b o & — - PR B0 - i T
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2.1.2.2. R HRERH OFZ TR DR

B 1R L DMARE ~ 0D A— RN 2 2 FRG#  oD 3 (B AL A4
Estimation of the exposure dose with the evaluation of cellular damage by proton beams
AT SR AAARTERS? | JHRUE 1 3E% L RAIEES | B LA A EHEZ™ AKAR
Munetoshi MAEDA, Hideki MATSUMOTO, Fuyumi ITO, Takashi HASEGAWA,
Kumiko TANABE, Masayuki MURAKAMI and Kyo KUME

Abstract

To accumulate the basic data for the advancement of the proton beam cancer therapy based on detailed
biological dosimetry, we estimated the cellular damage induced by proton irradiation with various kinds of
biological analysis.
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VER DM T2 8 TR D L% 2 DD, FOEE AR DIE 1 BT X BoBES
W a TR T WO RN ATEIE &2 B L C17< LT, ARBFZEIX XBROBE | RO NT TR S D
VERA R ThHEEZLND, MEN LS, ESEHICREITHD L TT

e, SRR/ T — S R EIROWE AL Tl BTRDIE, ROTESI i
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2.1.2.2.2.
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Estimation of the biological effects by combination irradiation with proton and X-ray beams
AT A GRS 3 RSS2, B ASE A B AORAR
Munetoshi MAEDA, Fuyumi ITO, Takashi HASEGAWA, Kumiko TANABE,
Masayuki MURAKAMI and Kyo KUME

Abstract

To accumulate the basic data for the advancement of radiation cancer therapy, we estimated the cellular
effects induced by combination irradiation with proton and X-ray beams with various kinds of biological analysis.
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The in vivo study of the particle beam—induced biological responses
AT SR AAARTERS? | JHIUE 6% RIS BIQA L A EHEZ™ ACKAR
Munetoshi MAEDA, Hideki MATSUMOTO, Fuyumi ITO, Takashi HASEGAWA, Kumiko TANABE,
Masayuki MURAKAMI and Kyo KUME
1.5
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AR~ BREHZ Lo TR B SN DRI E O fiEAT
Analysis of the cytoplasmic irradiation—induced cellular responses
AT SR A NRTE B2 FHESRTE -2 ARACSEAS™ | E R
Munetoshi MAEDA, Katsumi KOBAYASHI, Noriko USAMI, Hideki MATSUMOTO and Masanori TOMITA
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B Ml EE TN~ Arre — A TR LG G OMBISEDOR B EEZ BN LT, £, RS ES7-M
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Rl 53 - AW B FEE VO CREMZR AT & S L7, MIREE OO 2% BRES L7235 6 BRSO IR I s
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Growth Suppressive and Side Effects of Proton Beam on the Human Cancer and Normal Tissues
in Super—SCID Mice
BRSS! GRIRF L R SLACE | BITH SRAI™, s 3™ ACKAR™
Taisei NOMURA, Haruko RYO, Shigeki ADACHI, Munetoshi MAEDA, Fuyumi [TO and Kyo KUME

Abstract

Growth suppression of human cancer tissues and side effects on normal human tissues by proton were studied
using super-SCID PDX (Patient—derived Xenograft) model. Preliminary study revealed dose dependent
suppressive effects of proton beam and X-rays on lung cancer, prostate cancer and pancreatic cancer, yielding
higher relative biological effectiveness (RBE) in all the three cancer tissues. Further studies will be continued
and results will be compared with those of carbon and helium ions and reactor neutrons. Changes in gene
expression will be also examined in normal human tissues.
B
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1) Taisei Nomura, Shigeki Adachi, Haruko Ryo, et al. Differential radiation sensitivity to morphological,
functional and molecular changes of human thyroid tissues and bone marrow cells maintained in SCID mice.
Mutat Res. 657(1): 68-76, 2008.

2) Shigeki Adachi, Haruko Ryo, Taisei Nomura, et al. Effects of Fission Neutrons on Human Thyroid Tissues
Maintained in SCID Mice. Mutat Res., 696,107-113 2010.

3) HMEMFTE A BRSBTS BRI LML P E O EHE AR ELE DA =X ] 3R B AT, 2015.
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Investigation for dynamics of stem cells in the normal tissues exposed to protons at low dose
in the proton radiotherapy
FAATER | BT RA, RG22 HA LA, AR
Hideki MATSUMOTO, Munetoshi MAEDA, Takashi HASEGAWA, Kumiko TANABE, and Kyo KUME

Abstract

To guarantee the safety of the normal tissues in the proton radiotherapy, the number of surviving stem cells
in the bone marrow exposed to protons at low dose were examined using the in vitro culturing system.
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IF LT~ T ADKRERE DD BRI A TR | BB RRRE 2R o 27 % TR Sl Ml oD A48 75z 2l
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0.01~0.1 Gy D5 1#a b AT LTz~ AKERE O 7% B R AR S0 IR O~ 7 A KRB O E il
EHG L THEZITRD LN -oT (3 1),
£ 1. X1 OB RIS D7 B BRI

#E (Gy) 0 0.01 0.02 0.03 0.05 0.1
A F% H B R M A
/1% 10° [ EREHLT 123.9 112.5 125.7 114.0 121.0 121.3

e (1) 10.1 9.8 3.8 6.5 3.6 1.4

.5 % O EE R
0.1 Gy LA T O F#ad B LD~ AKRBRE B #E AL~ DB I LA DB D T, Ll
TR NBA R OFEATRE RIL, S 14 B HOMETHY, — BT ELZ 7 E e 14 3 MocE
B TELWIAIREMEII R E TEZR, 165 T, AR EIBITREFNIC 0.1 Gy L F OB a3 L= i
RO ENEEA AT T DM N H DT EDRIBIND,
TR IR 5 L — (£ WG o 5 — AR BeTl kL% — B Je o — - e e - B TR E DR g7 v — 7 ™ () e T
ﬁmm IR LA = L — e s 2 — L AR GE L L CE I LI,

25




el = X — %o X — R Gk 26 4RFE)]
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Development of a verification technique of highly accurate dose control in proton beam cancer therapy
AR L B IEE2 A RA KIEER JORARY
Fuyumi ITO, Takashi HASEGAWA, Munetoshi MAEDA, Satoshi MIZUSHIMA and Kyo KUME
1.5
BRI D03 BB OIRIFRICKRHE L T 7D, K@ E TR DL D7 I BRI EAT O &
AL DOMFZEBI R DML EAR A K THHD, VT A A L THRE BB E DA DXV 7 RBE o B
AUTONWTEL IS TR, Z2 T AW TIIBRE R OB R 2 W DV T VHA NZE=HY
T HIEEBMEL T, B i IR SN 8O RO R LB S A W CHR B et SRR 2B T DR B A&V
T NEA BT D EAN ORRE A T o7,

o.N%

HOER A AR AE 72 R e 2R A SR E ITRRE L T ISR O A L7 G #f A sl BB IR E LTz —
WICHHIZHT IR L7z, B 1-8(200 MeV)IZ, Wi O g CTHERFHIA TELEIIT 0.5 nA DE— L%
6 FOH PRI LT,

R OE SR DO RN BRI T A I AT O THRE L T, B AR R RO H YR O R IR LA R L
7% . imaged V& N CHEMGMFNT AT o 72, BHERENTIZ LD EUS U728 AR OFE IR E & “ R e i as 12 &b
IS LT MR B0 AR DR UALE O A LTG5 e — LD F U 7 T AT —H L, B — L85 Bk
L CWDZEZHMER LIz, ZORERMNG, IO IB G OH B A T=F) 7T HRNARE THDH L
DT,

1) National Institutes of Health, U.S.A, Image Processing and Analysis in JAVA (http://imagej.nih.gov/ij/)
A BRI =X — 50 v — WFSEBRA TR R R R SR 7 v — 7 (R N Ty s
AL, (AR BB = 3L — e 2 — DGR ER OO e FE L LTI 72,

2.1.2.3.4.

O RRB AR BN (2595 PET 2 W 2B BB R S B E 1 B0 ZE et
The effectiveness of proton irradiation to cancer cells under hypoxic conditions
THEPZR AR MIRF = SORAR™
Yasushi KIYONO, Tetsuya MORI, Hidehiko OKAZAWA and Kyo KUME

1 k=
T RRIE AL FIRIE R 2 A T IR R EREE T OB W T, BRI E~ORHIIEF IR
X\, FZ T, KB R EREE T O A ML ~DLG TR IREH 2 H 2 ThoME IR LT,

oA

KGN AMaRE TéHD Colon—26 HMifATAEZE R 20% Gl F BEEIEE) | 5%, 1% T L, ZNENOiE
TR N TR UMM LT, 0, 0.1, 0.5, 1, 5, 10 Gy DB F-#RA R U=, By RS A 25 4 B R
DHNBELDORERFOEALZBILE LT, IR ELTRIBROMEZ X R TTo70, ZORER. X BIREHECIXBER
REMELZ2DIZ 2N T, Ml AR FSEAERANEEICIR FLTWAIEDNBIEESNTZ, — 7, B HR IR
BECIL, BRBIRE IS L DM DA BB ITERD BN -T2, SHIT, BREIRE 1% TIE, X SRIBHTHC L
AR CIR, MO IR T L QU BAEORERIE, X BRI & 5720 51 RS e 4
FE DR Z T ITN T EZ R L TR BUR BRI IR Z X358 2 iniR ik L7 D AT REME VR E
iz,

RIER S @ L —EE 2 — 2 (A A RIS VX — e 2 — SR BRI - R F IR E R JE S L —
AT, IR FL (B B = 3 X — e o #— O RIBFE RN LS & FE LT,
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2.1.2.3.5.
K551~ B3 AU TR T B R ATE 5%
Clinical Trial of Proton Therapy
AT BT A R e AR
Kazutaka YAMAMOTO, Munetoshi MAEDA, Fuyumi ITO and Kyo KUME
[. /=

P T VX — R ZE 2 —(WERCOIZERE SN TWAHE B v rabhmay X5 AR RO & T %L
X — [ FHRA LTRSS BT A AR ZE D —Br L LT, Rk 13 FEEDERY 21 4R £ T 470
IR 2 b LT, RIAEE TR EHix, Tk 26 FELRRBIE AT T2,

. A%

B IR ZE% S LT RS2 AU B 62 44 ORI B ATV, SR 26 2 £ TITIRD R EH &7,

AISZARAS AR 55 & 1T, MISFAE 1 4 Z2F< 54 L VELFL TWA, I PSA EANE EFL. 5B L2 kish
“DIX 1 4 ThD, BISLIRD AN OW T RATHIE CE T DL L Ebi s, B IO R E/ 2B H 5
DIEALEZDIZ 104 (VL —R LT T4, 7Vv—F 21324 . 7L —R 313 14) THDH, FHENAEE 6 41
DWTIX BN LT, JETC LT 6 4 OFER X, TN - L DJEUREN 4 44T, fRsEN 2 4 Th
DN, B RN AARPERI R ERAL I 2 F CRFTHIETE T, FinvABE 1 Z1X, fidA B ITHEsn T
NS, ﬂﬁf” LT,

WERC (28T DGR e RGBT R 26 4FFE T T L7z, Bl &kt & IRANLIiBE CORG -8R0 AR
féf@?ifiém{”‘tt%ﬁm CEBRL TV,

AR FPAE T R — R FE e o — - WP FE BT - R TR E SRR 227 /L — 7 P R ST e - B TR At e e o & —

2.1.2.3.6.
KL RROBUETIE ST B R

The development of a measurement technique for the particle ion beam quality of radiation
TR — R 22 A SRAER | BTSRRI ACKRAR™,
Youichirou MATUQO, Nakahiro YASUDA, Yoshinobu [ZUMI, Munetoshi MAEDA and Kyo KUME

1. #=
b2 WIS E S AT AE ARG 5282 BE LT RO E I E H il 2 B3 4%, B
IRHZIE, BT RREA~D T DR OREFIRE R RS L D78 A TRIR O A RIS B E Fel 2179, £7- DNA <9
RNA ERER T DAL THHL A VT XTIV A TR LT WE | 2 A ST E 2 - T RS HUR B
\ZXDAENRYE DGR O 2 3l 9 D81l 2 B3 95,

. A%

AT, AVTXIVAFREB B LTV 7 Tkt U, FPE =L — i 5eE 2 —I230 T 200
MeV D5 1#a I3 555k E .0 T o7, FiROT-912, KOREEPEZERFAIFEIT D=L 60 FRGE
figk D “Co #AIREZHWTH < fa R U, B8, T2~ B EBITRIRR B OB o> T o0 1
FAM OHOEIREAERT 22 ARSI, —J5 T, 50 mGy PAbid, SETREE S —E L2 o RGO,
WS L ek Ul JERRBE 23— 1 L72 D BRI E LTt sy FAM O BURHR 72 E OB AE 2 Hind, IR
FELIRE ., B 153, o~ R KD I ROy fR D RTREMEIC DWW TRRRIE S 5, F72. BRSO S I LD A TR
PRI OO AR E ELHR DO BF TR 2 HEE 35,

RIS BB E BRI T ) LA RFTERT, 2 (A ) #0830 L —RF et o 2 — - AT FEBA JE 0 - R - MBI 727 L — 7
AWFFEL, (A B PIE =2 F — et #— L@ R e L RN 7EE L THEMELT,
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2.1.3. & — 2 Hratam ik BA s
2.1.3.1. INERES AT HAT BH F

NS DT D FEA AL RBS {EDBA%E
Development of Heavy Ion RBS Measurement System for Thin Film Analysis
LR R gAY
Keisuke YASUDA, Yoshinori NAKATA and Kohtaku SUZUKI

Abstract

From the RBS research up to the year of 2014, the accuracy of surface density is not good. Changing the
calculation method of surface density, the accuracy of a gold target surface density becomes 6.4% compared with
the literature value. This RBS system can measure very thin targets such as 2 nm, 5 nm, of HfO,.
LK)

Rk 25 EREEETOMNIE CILICHEE O E B r il OFS EE DS~ 72 23, Rl T IEO L T2 L0REE A 1w -
SELHTENHRT, DB EITL T 649D TIRE T HIENTE e, Fof{b 7 =7 LDEFENT
DOWTHIEL 2 nm <2 5 nm EW ST RERIZ OV THRIE TEHZEa R LT,

[.#5

I TITER T NAARN—R T A AT LS T B TIEE B EALINEL , JESEL nm ORI M
SNDINTI2 o TET, ZOIH7ERII TR ED IR KEETH LM, A4 B — L5 W FEIZL> T
I3 el REL 72 > CE TS, AWFIE TIEER MO E L R A S EICE 35282 HEL T, i
[ B B Ty T P REZR BEA 4 RBS VED BRI E1To7, KD RBS ETIEEIIANITAE —25 HWT,
BOELA A 2 8RR HER T 2O RAF —DHHEL Tz, ZHUTKTL TEAF Y RBS ETILRBEAA
VEEQBEWITEREE —LEL, AL A AT L CEIRA R A R TR EZ 1T, ZAUSIVIRS iR EE
DI F| mERE LIRSS,

IT. RO

FEBEORBIIZIINETY =7 Y NETR. BHEERO AR OERE W TIT-> CUe, ZHHOFEZEN
RKENEHIWTL, /KD RBS ICEVFHl§ A2k > THEE DA Ea1T-72, BK1ICIE 4 HIEE R CORS )
X T 28 FE Sl O3E WA 7R, SRS Z IV ETOREM, SZARA S RO TOM THY , A RIOHIE D
J7 I3 SCERIE DA 60.2 X 102 {23V D373 %, X 2, [ 3 IZITE A€ AL 2 nm, 5 nm Db NT =07 L&HIE
L7233 B DT =7 ADJES LB O BR A~ T, B nm W7o REIFEECER I E TECWDBZENS D,

60x1 021 F = 35)(1021 C T T T T ] 40,(1021 T .
50+ B 30L 4
T — 30 i
e 40t _ . 25} J 7
& < 20} - s
o 30 A ” 15 | " 20+ 4
i 20} ] @ &
< = 1or 1 = 10f 4
10 . 51 4
0 L " 0 Il oA, Au s adiia 0 f L m ks A
5 0 5 10 15 20 5 0 5 10 15 20 5 0 5 10 15 20
FEE (nm) & (m) FE (m)
1 &OFMEE 2 Bt ~NT7 =7 (2 nm) 3 it N7 =7 (5 nm)
M. #5

TRATHFRIIE Z 7= RBS FiEE2 BT H281280, nm 4 —F — DR EERZ A2 LN i REL 72 o7,
IO M OE b RS, EEmMENE B,
(L) LT =L R — B gt o 7 — T GE B D - = AL — B 7 L— 7 2 BRI S A o B B R T G B o T/ o B B0
AL, (AR Eels R X — B Je o 7 — ST E NS, B AB T DREMAEHE, L IR Ett 0 3 #h b2 36T
FeLL CTHEMEL -,
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2.1.3.1.2.

He % FHGELIZIH T DL OSEFI A LI A He A4 DR /LF —#IE
Energy Calibration with Elastic Nuclear Reaction on Backscattering of He lons
PR 22 G FrRfEik
Mitsuo TOSAKI, Keisuke YASUDA and Ryuya ISHIGAMI

Abstract

We have performed an energy calibration for incident He ion energies through a use of resonance peaks
observed in the backscattering spectra. We present the energy calibration method by analyzing the resonance
profiles by several energies of the incident He ions, which were arranged to produce the excitation function (the
cross section of elastic nuclear reaction) around the resonance.

LK)

He %7 HEASI BV EICBIIS NG v — 7 72358 — 7 DENTIZE - T ASY He =4/LF —DZIEN
ARECH D, A He DT RNF—2ZHL BlHISHDAT MV EOIIGE —27 D7 17 7 A )V ik B
(B s - A =X — D) LRSI TToREGbt, TOFMEEL- T a7 7L (hEREE) 2 A
 He =X =R — AT HZ LT, AS He A4 O VXF —IKIERHI KD,

. %5

Foxlx, R ALED He A4 D% FHELER T, A= —%HkeV IR TAFY LT, LB —7
77 AN OEACE TSI E L RPN O, R E A EEZ R TD, ZOEAS IS RIGZ ] H
FAUL, MNEEERO He B — LD =L — R EMEEIEHNC, JIEEBY A RS AS He A4 D= LF —%
IRETHIENHIRD, AlEl, ZNE T4 B ED He 127 HGELEBRMIFEAHEEL TOERIZ, FIIFHL
TEXAH He ORI —feiR T EE 85T 5, ZOTFRAF—IKIE (MeR) HikiL, BB KISEE
T HAA U BELR ThIUL, EOB T ELERICOICH TEDHD LB X TND,

L. 5%

ST (Si-28) & He—4 LD AR B b (LB = 3L — 15,374 MeV) 1235 B LC. #ELA 160 TV
I FRBEELS D He TR NAF — AT MVERNE T 5, B3 /LF%—(5.374 MeV) LA D He =x/L
XF—TCHHT25L, He B —AFHER Va3 Haor L X —HRLENRLIHEAL, B L¥—L—
U CEE LIS S HE 2 D, Z D% TIEB A ER (k—factor) Z 3 Uz =R /LX — TH T HGELL | 2Ry H
EHOT X —BRUENOER AZRREOLHHN L TEO= L —NESND, WIESINDHT RV
F =AMV T, B O RBS AT ML G741 ) & D534 ISR/ ey’ — 7 3@ il S s, 3Eise
— I OFTILE SO O b AL BIEL (Wi f) 2 K35, At L¥ —2 2 (bsd, LB —7 DR O 2%
BHDNCL, BhAC B S LTI — 7 = 3 L — (A P E L, IR ER O =) L — 3R B E LT %,

0. fi#HT

1. {EUE%% Backscattering Spectra
e - He + Si, 160 deg.
EH SIS A He THLF—5372 keV 705 e eg

— Si5372

5468 keV (6-15 keV A7 v ") & MG LT RED % E §§§§§
FEELART VA K 1Z3RT, T _XTODART 2000 & sioug

. N Si5438
ML EBERAEDODE TR RLTHDH, AL o sisdss

—o— Si5468

XF—C, ST DR M RO A2 S 00
LTeART VIS D, 72720, ZOo=x )L
F =AML (K1) MOIFRE AL He =31
F—DOKIE (FEFR) X TERW (LW, 2R T

OB RSN T DRI B h A B o W
I ED T I E— BRI D, 1 IS Z D18 T L= L — AT L

MUK - A E R L S8 B o — 2 () I = 3L —BFJE o 27— - FJE BT - = 1 L3 — Bk L — 772 (Bh) 54Dy
NEREF e A BREERL EREFE R AR i R R B
AWFFEL, TR DN (D) B PIE =2 —ifet o #— Lo ENF7EE L THEMEL T,
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2. Jbk BB OHEEE
1D = HNF— AT MVET Yo 3L (X i) ECETREISE, gy —277 a7 7 AL (Lo xr
X —5375 keV) IZxfhind Db B (L e — ZWrimifg) O oAz FE 4 5, LI — 27O A ikl
W O 2 LT AI0ICEHRE DD, K1DOART MVEFRER LIz AT MV E 2 |7, 1
&2 Ol 2 1ZRIC AT MVIED ZNE ORI O X SO E R (GEHE) Nl s, M2 DAIMLOE]
FEARDINEE B A R L T D,
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—e— Si5393
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X 2 fihiEe B sk (JEnB Y —2) & S5 KDL 1% L X3 B 2 DFFARRLIZ L — AT R
TRLE AT VAR, O X i3 22rs VOSEE ERD (oY) OF v R E A

LD E EASONT B TR — IR E (K 3 OfEE) He =L —DRAR (— R0

FRESL LT X il (Fvo o) 13, BhE RIS D =X — |6 S L C0A (L TRIT IR BV, 1 05 L
DT FIF — KD T FF —~RIFMECHREDFELE N KRELRNO T, K 2 (I RDL b B %2 45 AL
IIVOEERRET2 D, LTzid- T B AR EITS TRV L, FoAH He =X —DHE RO TR /LF
—RTAITIER L CRWE AN ZO FIEOE A S0, EEE, X2 0 410 F¥ o RV BHT-0DOIRDE G Fhi
RE% & FELHSE QO T, I B 5B AV O B BRI IE LS HBRESN TOAE RS2, X 2 OFEEEEL
TR TIEXD T =27 —)L (X i) 2R TET D20, X 2 OB AF TRV —ZATNLDONLS |
Y (P ) ZRAEBBTCTT AL TRD  ZOAF = f X =Ly P SO R ERD S, —RAT
HEFNTHERRIED LOFE BAEL - (K 3 B HR) , ZAIUTINEEROEEHI 0 B S BN Z B Th5,

T 13, ASREE S 2 PEO 1% 7 BOELERIF 78 2@ L, B — 2 245 MU TN IS, IR A S0
RBA~DOISAF A HEE L CET, MEEROFR E =X —&I3RNC, Fex DFERRND, B — 2% FWTC
TRNX—RIETHIEEE 2 T2, b, MiER T E LT =X =N IEUT UL, =L —2/bE
FUE, T ONCE (B — 27 Wi i) 385 ND13 7 Th o, LnL, BLEIZTRX — MRS, th LD
B0 —FATHIETL OHW, Fox O FIETIL, B EE OB — 7D 2FA 7T, ZDATML (FRHT
HNZIEAT ML O GG AN RS NI AT V) B =B IRET A Z LN ATRETHY |, #zEh D7y,

AR OFITHE, FEIRE—7 =L — 5 T IHERO R E I 5370.8 keV ERFAM (1) 7z, #fiks
TN D ISR LF —1F 5374 keV 72D T, MIEZROZEMAK 3.2 keV RN LEI/RT, 72720, BT —4
TRESNDILIG TR —EFEE 5 | B T —F O L — DR ZEIT 10-20 keV ThD, —
FIEERY AR CTIEFFENIC keV OF5FE TRE TETCND, Lo > T, ZRAF—KIE T, # Ik
Ze AW E IRk | EORREE O E DS LED (A ROMFFEID) Z IEL AW T2 0B 9D, Fex OFEIL,
EBRI T HL CEDFIRNIE E DB IR EIE THDHEEZ X TV, Mt ElcBIL Tk, i H 75 g8 gen
25N TNDIE, Z LT, BIED IO TR /LX —G%E T, BIEDOE T (AR I2L D= X — Dk
I+ b0 T, EBROFEMEL & OEEMEOEWERT — 2 BINETETWDHEE X TD,

2 SRR
(1) A e =50 H7ieT —#7 477 —: lon Beam Analysis Nuclear Data Library (IBANDL)
https://www—nds.iaea.org/exfor/ibandl.htm
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2.1.3.1.3.

AR T 5 S E 2 BT D KRR ~0D~ 771 PIXE/PIGE D&
Evaluation of Demineralization on Root Dentin Used by Mlcro PIXE/PIGE
BRI @ SR LAYE 2 RS R AV AR e B D | S A
ERARBEAE | ARSI, RERTIETR™ ., B A
Katsushi OKUYAMA, Hiroko YAMAMOTO, Yasuhiro MATSUDA, Hisanori KOMATSU, Hidehiko SANO,
Keisuke YASUDA, Kohtaku SUZUKI, Mikako HAYASHI, Masaharu NOMACHI and Yorihito SUGAYA

Abstract

The relevance with demineralization and fluoride uptake on root dentin was evaluated by micro PIXE/PIGE,
when fluoride—containing dental material was applied on root dentin for 1 month and after then the dentin
specimens were stored into demineralizing solution for 3 days. Comparison with control, there are higher
fluoride uptake and lower calcium—loss on material group. Since there was a negative correlation between
fluoride uptake and calcium—loss, we suggested that there seem to be a correlation between distribution of
fluoride and calcium on tooth structure.
B

T oA G A R ARG B 1 A MBS T 7% MEBHR EEMBUKEERIZ 3 B BIRIE L7508}
(22T, w171 PIXE/PIGE 4“:%“0%}— OFHIEEIA ENTT v F# L DB E R LTz, M RO EE
EHHR U T B W Tl ARICKER 7 vy FEBVIAA &S A EIT/NEL \ﬁ/V/?A%@%i%/TUZO
EJN H&Ui\iﬂf\_7/7ﬁikj\7/b/?ﬁlﬁ1@%io)ﬁﬁ ITEOBEZERLI-ZEND, WENDO 7 vRETI Y
7 LDOENREIZARBIMEDR BHDZ LA RIB S AT,

I S

PERT v RIZLDOENINHIZ %, W EBIK OFRE (IR TV i) Z RIS L T& /o, Z DRk LT
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1. ik

b M2 = KR FEERE AR E SR A E 42 RS, JHEE S el TIc iz 0L -, —JF
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(2 0.5 mm BEIZEIWTUHEREE Uiz, BIWTE OS5 & 38 LK 800 um OENALIZIES 4 um OFHEZ LT
L. S EERNSIEETOEENO 7 vERBLIOI N NEEZNE LT, TO%BFOSFEEELR
WCT I ATHFE LT 1% . BUREIR (pH:4.5012 3 HERIEL ., FFEERRNL ORRE 2RI E LT,

HELOG B R X, PUKEE TR O | R EGFE D 5%V NREDOAE EBLE LT, #ilfhz 5
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Yasuda et al.; Nucl. Instr. and Meth. B 269(20), 2180-2183 (2011).

32



el = X — %o X — R Gk 26 4RFE)]

7AW E A O BT IR L DK ) R D~ A 77 PIXE/PIGE (2 X 57FAifh
Evaluation of Demineralization on Root Dentin Used by Micro PIXE/PIGE
s R R B s SR AR A MAAES LR BT PR
VEBF S0 |22 RS0 | S AR ARSI RERTIETR™, B A"
Yasuhiro MATSUDA, Katsushi OKUYAMA, Hiroko YAMAMOTO, Hisanori KOMATSU, Masashi KOKA,
Takahiro SATO, Hidehiko SANO, Keisuke YASUDA, Kohtaku SUZUKI, Mikako HAYASHI,
Masaharu NOMACHI and Yorihito SUGAYA

Abstract

Fluoride containing sealing materials (FCSMs) are widely used for prevention of pit and fissure caries of
primary teeth. The present study examined the demineralization inhibition effect of various sealants for primary
teeth using an automatic pH-cycling system. After filling teeth with FCSMs, single section specimens were
simulated using an automatic pH—cycling system to five weeks. Every each week, transverse microradiography
(TMR) was taken and the integrated mineral loss (IML) was calculated to analyze a demoralization. Specimens
not filled with sealant were used as a control. The enamel surfaces of specimens demineralized with an automatic
pH-cycling system for five weeks were observed with a scanning electron microscope (SEM). In addition, levels
of fluoride inside enamel were assessed using micro-PIGE/PIXE. As a result, the FCSMs group showed the
demineralization inhibiting effect and fluoride uptake were confirmed by micro PIGE/PIXE system.
2K

T AU E GO BT R A FL kI SR L 7244 . B E) pH YA 7 VA EIC TR A R A T o 7o, Afaralk
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2.1.3.1.5.

PIXE/PIGE |Z&% PFOS EfERFOBFHD 7 v FD 53 HT
PIXE/PIGE analysis of fluorine in the solution and gas phase during the electrolysis of perfluorooctane sulfonate
A ERBG2, KEERS &2 A&, JRIRFERT & e 2 AT AKARS
Ayumi HASHIGUCHI, Yoko FUJIKAWA, Minoru YONEDA, Shogo TANIGUCHI, Hiroaki OZAKI,
Keisuke YASUDA, Takushi TAKATA, and Kyo KUME

Abstract

In this research, the amount of fluorine in the solution and gas phase during the electrolytic decomposition of
PFOS was determined by PIXE/PIGE analysis. As a first step to clarify the degradation pathway of PFOS by
electrolysis, we tried to identify the phase where decomposition products (DCPs hereafter) of PFOS are present.
To prove or disprove the presence of gaseous DCPs of PFOS, we made a air—tight cell with gas—circulation
system to minimize the adsorption breakthrough of unknown DCPs from low temperature (~100 and —180 degrees
Celsius) activated carbon (AC) traps, and analyzed the fluorine mass in the AC. In addition, we conducted
electrolysis of aqueous solutions containing 10 and 20 mg/L PFOS for 10 and 20 hrs, and. fractionated the
compounds in the solutions before and after the electrolysis by solid—phase— extraction (SPE) using AC and a
few other resins. The fluorine in the SPE resins was determined by PIXE/PIGE to estimate the amount of fluorine
that could be adsorbed to the resins from the solution. Fluorine was not detected in the low temperature AC
trap, suggesting that gaseous DCPs of PFOS do not exist. The amount of fluorine in the AC used for SPE of the
solution before electrolysis was equal to the amount of fluorine in the PFOS spike (i.e., 100 % recovery). After
electrolysis, 81, 30, 63, 39 and 100% of the initial fluorine mass in the solution was detected in the AC used for
SPE (decomposition of PFOS was 58, 83, 78, 90 and 31%, respectively). The results suggest that most of the
DCPs probably were presnet in the solution, and that adsorption of the DCPs in the solution to AC was lower
than that of PFOS.
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Influence of Solar Wind Proton on Hydrated Silicate Minerals: Relationship between Spectral Shape and
Fluence
(B TN 1% N[ SN a1 TS0 Rt o U5 N o= 26/ CAN = £ N =S i N 7 8 i 7
Yusuke NAKAUCHI, Touru MATSUMOTO, Masanao ABE, Akira TSUCHIYAMA, Kohei KITAZATO,
Keisuke YASUDA, Yoshinori NAKATA and Kohtaku SUZUKI
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Aluminum Distribution in Tea Leaf
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Yoichi HARUYAMA, Keisuke YASUDA, Tsuguhisa FUJIWARA and Kohtaku SUZUKI

ZOFEK, v A ue — L3 E R AV PIXE/PIGE JIE CTHREF OTLR oW EITV, (DT A= AR
ROZE 3 A7 DIRRFI AL Z R L, Q7 A= L, v Vay | TyRREDTLHFENEREITHEL THEEL T
BHIEEALMIILTET ., EVDITT AR L Na DZER SR IO THEEILTRY, TAI=U A0SR
BTV BEFE L TWDATEEMED 37 - TET, 26 HEEIL, v A7 vt — LD 2] S fReeZ BT n ESE T,
FRAIAN TON A2 LV E T DL 2 HAOE LTZ, TV I=0 AOMIEBN AR 22T 3 B
DOHINBE ZAFAET D ENHE T FAMEE CORIERE E2B B IR E ST,

HH AR EECHEAL L N AV H R T %58 T 57212 26 FFEDORIE TIIAA L E—L8% 3um FREFE TR,
P AIREE ORI A EE L CLB oM E i<, B —AMBERKDIATT20OIZ, B — LB L, JeHE 7
Hitg DR B4y THHTZM, AR ERTEORIE TlX, 7AR=0 AU 336 B R oM E I FLE
LTCWAIEERRT 5T —Z R G0, ZOIORRERFICHBMEN TR LN 2010, 2O/ A AR
=7 RS- BioPIXE [HEEES#H TRFL,

AN, ERESELRIC, BB OIEY FEE 27225, BIR O3 EIT R0 7= AT
HEBEIZ AL CWAZEZ R 57 — i L CTROIC, BRI EheE SUEHERGED RIE L E | 1ER
EOEWNZEDEHEIREEOBEERFIL D,

USRS - A BREE AT - BRBEE W) - BREER I ZE 2 () R = L — et v 7 — - BFZEBH T - = L — Bk L —
7B RN ST K S AR BR A D - BRETIH AR - BRET RN
ARFZEL, () B R — W 5E o — LRI L R L O L RRFFEE L TR L 72,

R SR K SR ) O B R O BLE FIEO MR A
Research for traditional production and restoration techniques for historical framed pictures of the Sotoshu
Eiheiji
(2R AR ZK RS SR 2 IS
Takayuki IBE, Tadashi TSUJIMOTO, Kazufumi YASUNAGA, Nobuyuki ENDO and Keisuke YASUDA

HRTRAIL T KSR | LD, KESFERICREL THOLABDOEBEEIKENHY | L FIELBRIFIEO T
EHRIEDORESZ X DT-0  BAD RS 5T &21T-o72,

BADBBIEBURLR 7 D3 HT DFE R G | BUEFEOBVITHIEY FrDfz B KD BIFEE 2 57, BaTER

ZRHFERLA TliX, ZODOFIEFR S TN | K ETFE SR LR L BBV OEE THOE
BEEMTHIEITeoT-, (EEIZEB T D FiE, HIEICOWTIL, BERFEHOBER VIR N DR > e m O H T2
R 7=,
A EIOBEY OEMT TGN LTAEE IR, FEHLE L THTl R TEDHDTHY | o KAl DIEE IR E kR % 72 ik
OO ENT LM TELEB X HND, BE LRI HE DERIT- OV TR, R Y D FECHT
PR, BEHRED TSRS O D | BITEO R BHE L DFEA Z X072 36 | KA O F 2B A TEE
VEEITYK =D BN BD,

BRI B R 2 () PR = R L — B e o 22— - AFFEBR JE ) - =R L3 — AP L — 73 () 0 = 1 L8 —BfgE o
S—WFIEBHIE S - ARG IR e — 7 BURCE SLOR 5 - AR BRER SR B R - J5 AR B 2 K
AT, BRI W RS & () B PE = 3L — et o 2 — L OIERIBIFEL L CHEMEL 7=,
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2.1.3.1.9.

FHAR IR S 2 AR LT SE M~ DA A FRET F2BR A sl O R
lon Irradiation Experiments into Minerals as an Analogue of Cosmic Ray Irradiation
B R AR ARV A AR A R
Akira TSUCHIYAMA, Aki TAKIGAWA, Toru MATSUMOTO, Junya MATSUNO, Keisuke YASUDA and
Yoshinori NAKATA

[. 5

NSO A D EH7R KRR DTN KRR Tl KGR IC XV FHEU L B 25 2N TR0SSFHE T
REFHE TSN NEKEANITRA T A O5Hr TabL TS, — 757, BFZEFIZHB W TH T 2
FRRNZ KO IMR S T2 A A R -3 2 R BRI IR S, SR DO IR E AL E N B D, T x DT L —
1. 20X FH B E R Z BT 5282 HHE L T Tl TOA A b DO W 2Rt U 7= R 2 18
BFPE TR — TR X — DA A FENEEE VTR IR T0D, ik 26 4RI FEBRAER DD
SEM, TEM IZ8L5F v T 72V — a2 &350 307,
II. NE

H12 T FAREH Mg, Fe):SiOq] Tld, 7 UAX ERFE DK SAUBED RS & 0.3 X 10" ion/cm® 2z 5&
ERENDN, TN LARNCHIEIRE AL L 22BN B Z o CNAIERN Do T, TR SERT Rt 7L
UNBEEBIOH) T RO T VAKX EENBESNDN, IERE B P OZERRITBE I, ZOEWNT,
AT RIS DT T 7 ADFENTHIH TE | RARY L T DR B D XA LA — )V OHEEITITIEE
MLETHLZEN DT, — 7, TAITREICIL, FERENTIERL y - TAITHLNIZIUTHERIT D
FEE SO Bl 22352, £, TEM/EELS IZEA0 T I K0 AS IV He 2R 352 LM T, &6
(2L BB R E ORI A B 2\, TV —T—RiF- LT A2 Lk, SV —T— RSB
B OERERICEDEEZ NIV BN EZ T -2 a2 R T ZENTE,

TR B R - MUK B UL, ™ (ZARE) B BT = /L — 9ot o 7 — B Je R JE 1 - = AL — BEE 7 o— 7 # B BRI
SR A A BB R AR S A R

ARFIENL, HARR FRZGEERZFTERL & (AR s = VX —fFge e 2 — O L RIFFEE L CHEMEL -,

2.1.3.1.10.
TOF-ERDA (ZR 2 I E &0 i FIE DB %
Development of TOF-ERDA Analysis for Thin Film Quantification
TEFREAR™ 22 RS2 | b gERk™, R &R
Masahiro SAITO, Keisuke YASUDA, Ryoya ISHIGAMI and Yoshinori NAKATA
1. f&S

Li A4 fBEHL, S8R B3 T, BIESE O miRS D FREE AT IS T 5 =—XX @\, ZOXIRFREIT
*LC. TOF-ERDA O H Al REMEZ MG LT,

. A&

CuAF> 20 MeV OB —2L%& T, LIB AfOF i KM% (SED) ¢ TOF-ERDA JIEZ I L7z, #UBHEE
EMZ D02, 7a—T o7 W, BiEHE A -4 CTRRIERBEO TEB 2T v N — AL,
FOFER YERRE D ¥ % 2 FEHI DWW TT — 22 RS Tx | ISR AT L 2 DV CH 7R
B Z 2 MR T& Tz, F/2. MCP ORISR IED 7=\ ZBIREUS L= el T — 205, =3 LX — L H%h
FORBRAEEH VL, ZOXNS RN =AMV A ET L7 b2V ER LT, Li (A A4 L
TEEATER e, H, He, C IZBITHAIEREE MR RO BRI DAMET DI T Li ORI HRE KD,
ZNHDOT —H )35, TOF-ERDA ARG T T AT 07 7 A N EAEGET D BN TET-,

ZHE R 1) Y. Zhang et al.: Nucl. Instr. and Meth. B, 149, 477 (1999).
TR LU —F o 52— R FHER T KPS 2 B, (AR #5608 = 3 X — B Jet o 2 — - BFZE A5 i - = 0L — b1
T N— B SHRET K E  AE ABRBE R AR R SR R B
ABZENE, (BR) HLY Y —F Lo 2 — & (M) EH = 3L F — B Fe s 7 — LD SRR L CHEIELT,
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2.1.3.1.11.

TOF-ERDA {EIZEDH A YT RTA Y J1—R (DLC) BEH/K & 34T
Analysis of the Hydrogen in Diamond like Carbon (DLC) Films with TOF-ERDA Method
A b B M 22 AT
Shogo HIBI and Keisuke YASUDA

I. %‘%é Ene e Mg
BT RN DA 11715 THD TOF-ERDA (ZOWCEEM: DR j&;ﬁ;fﬁﬁﬁﬁgf f% Eap,w—
ZHEDTIY, 4R DLC EH DKFEIZ DOV TRERIEDWR I A ERDA 7123*:%5 ()
BEED AT T, BT DLC SR E EDORRETAEL S140701 | 25.5 1000
71«:0 $140702 24.5 1500
. P"]ﬁ $140704 26.5 500
CHy EAr 2L, MAE7 v— B T V= Bl 112 DLC Z ki +
Uieo OB, 3AKYED R JEBH ) CHUBEL 7=, S IAR ERDAIEIC | B b g °
&0 DLC BT ORGR A FLATL D&, Rex DIRURFRIE RE Ao | 8 '6
ISR LFAE ZALIZ A0 o7, IRIZ TOF-ERDA JEERIUA | s ] :
ERDA MR KRR OB ML, 2O/ RO Tho, B | 5 P [ 4
EE 13RO 3 FHHO DLC B =F Lo FLodL—hrrnico | 21
VWTHT o7, AREO LGV IR RE LU TR Lz A2 | Bo "t gy g 05
EOF BN HMEICHIRTERN TN, 5B EBIKERDORLS | 5 P ERDAECOHIC
DLC BEZDOWTHRAEL 27EDOMHBAZBIfEIZL T, TOF-ERDA 1£DE Bl 1. TOF-ERDA: & WIR/KERDAY:®D Kt

BV B2 30 TETHD,

SRR A ISR, % (AR BRI = L — I FE e S — - WFFEBR R - =L — BB L — 7 (BURER SL R )
ARFZEL, () B TRV — W 5E e o — & (BF) B T R F e o L RIBFFEL LT FEhaL 7,

2.1.3.1.12.

7o — AT (GD-0ES) 12k % DLC DK 3 E &I B4 558
Quantification of Hydrogen in DLC with Glow Discharge Optical Emission Spectroscopy (GD-OES)
e S L AR AR
Hikari TAKAHARA, Yoshihiro OKA and Ryoya ISHIGAMI

I.#=

FAXETURTA7H—R (DLC) 1., Bl | B R L, MMM ESESFBEAA L, HEHES
JE SE R S5 D FREh L S S S BD TND, DLC OREZ e+ 5/8F A—F —D— DL L TKFZGH &
W%, —EIZ DLC BT & FNAHKE B SHTIEIA A — L% FI ) LT i i BRR 23471 (ERDA) 1280
T TS, RAFZEI., ZOFEE CILHZR FIEL L T/ a— BRI HE (GD-OES) 2 V=K E 45 HT IS
DWT, FE7ZR R 21 THOZ e H & LT,

. N&

WEAR JE 520 C X7 T AR K RIREEfEI O DLC PaEE RF mEE YVAE S PBID JAICKOERL
ERDA 3L TN GD-OES DWIEEAT o7z, TG S MEAEEE BUS U @ iR B K BRI 3 1T DR SR & i L
JRERFH DK IR LT 5 GD-OES DKFTREEDEAUIZ DWW Tatgam L2, GD-OES O7KFRIREEIL | IKIRE
FEIR CII/KFBIR E ORI U TR 528, /K F IR E N E /2D 2892 m 53 - 7=,

FIMRBEFE ChHHRKET T A< 1ETH DLC BERARIO/ER A AT, [FERIZ ERDA LT GD-OES @
BIEZEITV, ZORERND | KB ESCIEE DS IESEA T TEDINTEA LT 2D AEfGHZ LN TET,
ZEE DEFSE R, APREERR, 4% New Diamond, 13, 1 (2015)

TR VAT P SRR () BRI = X — i geE e 2 — - WFFEBR S I s =R L X — R L — T
ARBETEIT. () FPRIE =N = JE e o o — LRI R (BR) VA7 LR RIBFZEL L TR 72,
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2.1.3.1.13.

AT OUAF LY — DT EEE D BRFE LK FE AT
Development of Micro—lon Beam Apparatus and Hydrogen Recoil Detection Analysis
P B AT IA AR INARBOE™ & H—HE™ | AR, S
Kanta YAMAGUCHI, Hiroki KONDO, Masahiko KATO, Kazuo SODA, Ryoya ISHIGAMI and Keisuke
YASUDA

B FOKITE I E N ZFFD | &R EDORIG TIE— I B LD ERS DI ENMBILTND, £
T, FiR. RKEE F KRB EAEDLZENFON TS Nb ([2OWT, ZDOHEER K 1 ToZEEN T
Toiviz, FE, 10 GPa O EEEEEFKH TMET 5L Nb OFLHOMIZ, KFALDEIEDZ LN X FRIE]
PRS-, AR TIL, HTAFYETVE AW~ A 70T — DS EZ B L, ZD~A270A
Froe — LA P R R TR R ERDA Ik > TAERRENZ Nb AKFEMDOKZOERS S ABLIN
NbH, $HAR A FASINT T A LA HIEL TWA, v A7 F B — 2% WA IRHIE ., fERS -3l Kx X
23 100 pm® WO NGB Ch D720 Th D,

BUE, 4B RFE TR CHRBE T OTTAR BT A 70 A7 8 — DT RS D S22 SR ARGE

T 520 WFHFREPIE =X — 5t 2 — D~ AraAF L — 2o ek 2 R Lu-ERDA &1L~
T, HE RS K CERIE L . NbH R A BB LT,
AR = ARG FUK P CHNBLEL L 72735723 — 072 Nb B ISRV TH R ENOIRWNEZAE TRk FE 54
RSN, 2L Nb 12, o2 WS Tz H IZEDb0EEbng, e E R K cmEL 7z
BHZR LT, 73— 72 Nb (B EFRRD R EMND OGRS AR N RO, KFEED 2 fFIHEML T, 2
DT, B EBEE K RO MBVLEL CRFBAEMN TEI-ZEE2RL WD, H OREEIL, LR BRI
NbH, A% TIE72<, Nb JEFEUC k5 H OJR 78D LT, H/Nb~0.2 Th-o7z,

I BRFERERE TR, 2 (A FGE = R — i JE b o 7 — - AFFE BT - = — R L — 7 (A ) A58 = v
—HFE S — AR EBAFEER - =L — B L — T (BT R SR )
ARFZEL, (A BPIE =R =it 2 — L T RRF L ORI ZEEL CRIELT,

2.1.3.1.14.

RBS {51285 GeO,/AlGeOx/Ge FAEFABIOIEITE L Ge DTRS /3 AT DR E
RBS Analysis of GeO,/AlGeOx/Ge Interfacial Structure
SRR i B A EERT OINBREUZ | W R AR EERR, TS
Sigehisa SIBAYAMA, Osamu NAKATSUKA, Shigeaki ZAIMA, Masahiko KATO, Kazuo SODA,
Ryoya ISHIGAMI and Keisuke YASUDA

AR CMOS &1 DO FEBUZ AT T, AR S i HEGLEE B LK SiO, AR L4 [RIREIZ SE 8L -2 High—k &7 —
MafZ B/ Ge i 1E D MERLE (BIEEAT) OS2I QN D, 22T, B 1d, BANICZE T, @V LB ER
EHTH ALOs & Ge FEMRIZAIET HZE%1T>TDD, AlOs/Ge FIEIZISUNT ARSI BN 1T, 558
SNTELT, FmEUEN T E OIS ME LI TND, ZIZ T, AlbOs/Ge HEEIZH 9 DL BVILER I LD R
AR ) ) & S T ET 8 B DARIBE DO EST & B R L QD

RGBT, p Y Ge JEEF I AlLbOs 2 ALC 5T 1 nm &35 L7oikhe, 3512, R&H
T, kR & QIR TR L L CGRBMAERIL | 2 03B U D e 3 00T S ST 24T - 72, @5 D RBS 4y
Mrd CHEE & F i D R ED TR ITR W AT o712, SR T %, S T VT T A0 A ME 43 fi# RBS 15 (HRBS)
VT To7,

ZOFER BULPLZ L 5T Ge 1% ALOs FAJERLL . RHEIZIRHTLIZ Ge 1XFRILSHL, GeO, DX v 7 TEETEK
T8, IHIZ, Al:GeOs/Ge FLHENIZEH . 8D GeO, BRI SIDZEN 3D >T2,

T R TR LR WIE R (W) B Herh T L3 — e w4 — - WEIE e fh - = /b — FPRT 7 /b —7 . (AR B Ber = ¢ /%
— RS S — TR GE BT - =R LR — BPER L — 7 (BLECERIE 2 K%
ARITEIE . (AR F e R — B v 5 — L4t B K2 LS AIE L L CHE LT,
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2.1.3.1.15.

B AYE L RIRIKSE IO BEFER ORI fR
Relationship between the Composition and Wear Rate of the Diamond—-Like—Carbon Film
PR — ™| JE HERR | AT A pR e Rk
Kazutaka KANDA, Yoshiro IWAI, Keisuke YASUDA and Ryoya ISHIGAMI

[. 5

A ERRIRFE (DLC) XM EEREME DS VAR BB AR S A /R 28000 FHENR I HIRAS &L S
TWDH, BEEECHERIC L > ThoARa s — RN R ELE DD LV MENRHD, £ZC, DLC DOEEFERFE
BRIl 5 —FHEEL T Fx 13k b~A7nA7)—Y oy hxra—T gy (MSE) B2 4E VL, # 4 72 DLC
DFEEFERFER T 7o, AMFTETIL, FRCTHEWES I H OB R I BN LS TS SiE A DLC &
RBT, FE MSE I KD EEFER DO BRE ]~
. A%

INETOF A D MSE {EICED Si &F DLC OFHIETIL, Si A ROMINELHIT, BERERNEINT 528
DEAGIEI 2o TWNVS, — 7  BESTIEDSIX DLC @ Si 8 HB52 L2 THEESNHEV LW ENBHG)N
LT TS, ZDIEND, Si &4 DLC OEEFEIHE ST OB R TIIRNWZERHBN o7, 2T, 20
REAM 5720, Si A RBOEINZEL2\, DLC DYFAZ—H A XN RKELIRY | FEFEN YT A% —Bifi
THEAT 5720, Si B A EOHMELHIZ MSE IZLDEEFRER N KELRDHET LI, LT, DLC ODITAF —
P ARNIKBEEHHROHNIMNEEDHBEZFFOLWITERDOHEE S EIZ, ERDA k& RBS {542 HWTHA 12
FMEEZTERLUIZ DLC O Si GHREKEBEEGFET T, ZORE, DLC O Si A FOHIMIZELR
W H S D 22005 26%~EHINNT 2553, MSE BEFER D ZAUIZ AR FUTKE A NN e 30T, T
DZEND, Si &4 DLC OEEFEDO ERIZBL IR T, BI& a5 872,
BEHR 1) Y. lwai et al.: Wear, 251,861 (2001)

R TR P RIPR R, (A) BB = 3 — i ge 2 — - PSR R B - =1L — 7 L — 7 (BURHIF SER2E)
() PRAB = R — W Je e o 7 — BRI - = R — B L — 7
AT, () B =L — e 2 — R TR W RFEO L RIF7EE LT ML,
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2.1.3.2. BEHISHE TR B 7
2.13.2.1]

BB E AT VBRI L DT TAT v 7 ~ DO BRGNS 5
Improvement of the Electrical Conductivity of Plastics by Vacuum Evaporation and lon Irradiation
FPHEE R
Ryoya ISHIGAMI

Abstract

Perylene—3,4,9,10—tetracarboxylic dianhydrides are deposited on polycarbonate plates by vacuum evaporation.
Plastic plates having light transmissivity and electric conductivity near the surface are made the by irradiation
of 15 keV Ar ions.
LK)

HZEFFIEITIV~IV 2 3,4,9,10 TR A VIR ik 3R 2R 71— R A — MRIZRUIES 15 keV @ Ar A
FraBETHZECID, FBMEE R bR EICERUREN DS LT T AT v 7 aAF LT,

. %5

TIAF TR, ARG Fi DIt B A G RO EOR SO | S FRO R, BEE, FEM O
AN EZR EIRIRN B CRIASI TS, T TATF w7 O ZLITHERAETHY | FrBERNIE IO E LR K DR
K L7257 HREM IEOERIZZ W, Lol EEMEE RO T IAT v/ OFEIIRONTWD 28, BN
HFMED T T AF o 7\ CEEM AR D HENINETICHBESN TE QWD I—R | &Rl CEE
MR EERRIA T A FRVIA T BB AL, BEDIR T, AFHOEILNAELD, BBBEODSZXDHA .
THEWEEEERZ 55 RV EE N gD D, TG A% & Tt R IR AT L — T sh B Rk L2,

ZZCARMIGE Tl ZHIEO T T AF v 712K AT RE T, e 2R b BRI R VBB MO IR AR5
TR AT,

IT. R oBEE

AF L RENC L CEEMENAECDMEIEL T, UL 3,4,9,10
TRV K E RN LT, 2T, ZOFEYOE /)~
—INRFED HEHFEEEELE A TWENS THD, AR, Ot
Bk, ERMGN, FEOFHEMEE BB L TR —R R — MR
R U7z, 2~y 3,4,9,10 TR VAR g MK E B
Z27RFEL ., 15 keV O Ar A4 ZREL7-, BIREEITH 2.3
uA/cm? ThHoTz, ZORRHFIZEITD Ar A4 OFEFR, BLOGHE H
SN RFBIRE DIFEAD45ARIE TRIM2008 % W CEHRE S,
SHENTFRFIZEBEDDIES 60 nm MFICETHOMTHILENSS
otz

€

1 ~=UL3,4,9,10 ThTHLAR

FABDILEN 56 nm. Ar (7> ORI 30 SROLE ;ﬁ;f;ﬁﬁéfffffgj wEM
O L CHOEAT OIRAZ R LI 5 B A K11 R T, ’
20 mm X 20 mm DO KEZZDOFEID  SEITIEL 2 mm OFBEDES 3BV . FOPAIDNK (AT /2o TUN D, 7K
AHITREHEIRITHT U TITOINTZN, Ar A3 ORFHIIKEDE 372 Th D, X 1 OBFEENS | RO %
BLT, S TARAFT I —RAZEDPNT RO LT RIES XD LI END, KB MERH DN 0D, £,
IR 7 BT CREAMRE B AT CRIE SN2 E RIS 2.5 MQTH-72,

m. &%=
IRFED _HAREEZFFOMEHIZZ THOWONTZLISMNIE L FFIZT7 T — L Co ITIZZHEAE B DLN,
WX Cro 72 E DA Z 5 A TIEWD I LRI ZZAMT Ceo ZARZ DI oT2T28D | SRR 27 FEITIET
W FERETT,
LA P = VX — g2 L — - WFZEBR R - =Rk — R —
AKRAFFRIL, (AR IR = RN = TE 2 L 2 — DB H RS OZFEiF 78 L CTHEMEL 77,
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YIRS A S CE Sy Z R R (N S G Sy ap 2 (A 2 11T
Estimation of Nuclear Reactor Structure Materials by Using Accelerators (Degradation Estimation of Nuclear
Reactor Structure Materials)
fEoca—" . ArEk
Ken-ichi FUKUMOTO and Ryoya ISHIGAMI

Abstract

An interaction between a mobile dislocation and a cavity in the light ion—irradiated molybdenum was observed
in a tensile test with the “in situ” TEM observation. From the measurement of bow—out behavior of dislocation
interacted at the cavity, the obstacle barrier strength of the cavity for hardening increase was estimated. Using
the same experimental technique, the “in situ” TEM observation for the light ion—irradiated SUS316 steels was
examined to get the information about the interaction between a mobile dislocation and a defect cluster.
LK)

AF U BRETEITZ Mo 12X LT, BRI EY ThARARZ RV Zififed TEM 2LV ZFDGEIEL,
FEWDEEAL OB AT DR KRS | FEEWIREZ M L7, £, A4 ISz SUS316 THA(ZDE) X
DEDGBEEAToT,

. %5

JFT-JTBOR O BEFREO — DI 'R eMetf A KAt L7 BEAF R 1 DR BT OB Y)a0E 1 3% 75T
B, T NBER OHEEIZI XL M OMER DR EERE Lo TWD, 20X 5b, RO k.
ORI OV TR SN E E-TND, Fo, BAFTFEO FLBLNEELW & BREHD FRALER S e &L
IEATINNY I T R DN N EIEFEREL TN e, BROBRE ST O DR ENTFAETHIEND,
B SR BT O Fak SRR L 725 TS, Z AU BHIOFHIEEFHI B W TH L LS TV 30
~40 LV FHF OERE I 2E E T Rl ARRICAEE L BRI R OB IRBUZ BE T D E kI FEAh
DFEREZ TR AISN, EYIRSFE TSI SSBIME2REE I L 20 F£4 EREL CGERA ikl
TELHIENFRITOIL, 5 FE T LICEINCODR T OB RDHITND, ZOLH70H 5 b, i1
FOERAEAGIZBL TA ETLL RIS E O 8O RHMBEDTHENL A R DIV TND, TR IF /) R D
FHE LI TR IF Ol H MA RO L2 HERK - ThHDHES 2D, LT203> T, BAKIFO k1 FRE b 2k
JE BRI D28 Tm R LBOR O EERE TH D,

PRI 12 OFUBHIIE D2 N2 CRREHB LR CT N0 AR A s, PRETIE L 28 8h, Ea0r & FRS R e O FH A
TERZBIERTHZLXATRETHLM ., FREHE(L O JFRIK L 72 D 8n (L IEE 2532 E D OFRE | S EVERAL OB
FEWTDRSIZONTII GBI RN Z N, BEEMIII AR, BUEE | &P EEBGFET D720, FEIR
I FIDYENNT2 &~ 7 i B R D AL DIXBEE Y TR O HH RAEZMREE TEX TV, 22 TAMFAET
IE, AF VBB SNIZEY T T o (Mo) D i 8 1 B BE(TEM)N TO B8RS S FVINKFIZ 31T 285000 [Z D
B 1B EATO, BEEYIREAZNE L, o, AAVBRE L7227 0L 2 LT TEM NS IERBRZ TV,
HANL T o RV AR D E BB 22 A5 I -,

. N&

1. A4 BREEILTZ Mo DO [EIGFTEIINIFC 31T DERALOD [ Z 0D 35 | 152 L E W) 58 E O &

TEM W CHIIRFBRZA TV Ve 23D 4% IR ik 2 81 223230k & LT Mo 23R L7-, ZHUEIFIT BCC &8 Th
L3 AV, SRFNC BT 2R T — X BRI EL N CIHEETE, V, Fe EHEGL TRIMMERAEWZH T
H5, Mo W7 =— VALERURE dhi A R b S BARAFEE CRimO MM A PR E LT, 190 keV O7KFE (H) A
F U BLOANIT A (He) A A % BG4, R EEENOBMAIFELIT, A4 B L DB EFEIRO 2%
L7, TEM WNBIRI 205 BIZ2101E, @HR PR A 4 —ICBE STV S JEOL B JEM-2100TM
U7, IR ENE 200 kV, RBRIEEIL=IEL LT-, TEM N5 13RI Z D3 BlZIZL0EL - Bl Hifis
NREEYEFRVZ DB EZ ML C, FEEYE TV DEATOBAROEVH LA ¢ ZHIE LT, FE
WEFVZ AEFTOEGEZX 11T, X 120355, REIOE; OFREY) TR OB XS DI, fEE

IR T SIRFIFT ., 2 (AR BB = VX — et o 2 — R RBRA S - =k L — BB L —
ARBEZEIE, () BRI =2 — iR gE e 7 — R E IR Aa . BARR AR ER S, dbbEE RSt 3 HAbsREL.,
fEFRE LI F TEML 72,
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POMNTESALASBED L CWAZ LRS00 D, BT — LD AN H N3 XU E IZ T Tl - H A DR
E&AT o1, BEEYR A8 AW 572 DI S B A WNS ] o, SEATEEh & PR 1L 95 RE /) LU TR ks
FORREITENZEN

t=ub/ Ly X cos(¢./2)

f=ubtcos(¢./2)
ERIND, ZT T TIPSR, b 1 TN—T— AT ML
DES, L 1T ORI LR TH D, FEDOFE
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THY, BOEED O IIEFEDRENRET2DL Ho
B IRV LA SR ELARD D EV B LD/ i

Q7B BB EM D IR B EY L T Bl 0.2

ZIUNTEREZLEACIZ RO NN ENHFE R EH5 T

%) 2)0 Mo I Fe, V &Ebigs U CRIM: SR DS E T2 6D BRir D 000 5 10 15
B RSB0 DR DT B AR — B K XL R AR ()

MNREYEIZNZD Mo HORARITRWEFY LS g S P14 L 2
BB, ZOLD, Fo,V THIEEMMIICERS 0 o ORI
722 Kumar O#FAEEY, X 2 OIINTHRAREE
DI EEHITREE Y R NI 7Z23, Mo TiX
800°C TORRE AT 7= 7 NP EM R fRIT K&z
b, BEEY TR DS ot EHERIS LD,
2. TEM N5 IERERIC LA AT L A48 SUS316FR
DN EBN D [F D3 | #1582

(LB E Y E RO Z DR BB R T T
B2 WT, BT v o RV TG B RE O E 8 5%
AT, IR BVLEL L R BE D412 G —2
2T 0.2 dpa 7255912 190 keV O He A4 %
300°CCHRUNL ., B 0 2355 D SO BRI BB Z1T 3 A4 MRS SUS316FR #4 0 TEM Mo | 3Rk BxR
ofc, BRI L HBIE O R, FEE K fazfio7c \Z L DEEL T R 7 N CORERNEB O i, #i5
7T IRIDAREEANLIZ KDHAALL— T A3 102 /m®  frER ORI S S e B Ic B E LT,
FREE DB E TSI TND T EN -T2,
TEM W IIERBRICED | KB A RISV TR M TEE LW ERIR O MR D HR 2 a0 AN EE) 9~ D8s(r T
YRV EE B CTE T, B SI B E) SIS - B 2 X 3 (R T, BIENCEY, BRAL 3 A
\ZEEF CIEB) T4 T MBS, LU, SR 3 B G A dr il 2B RITB o Ve o 7a 7o | g
MF v RV BARE T AT DR O E BN A [EHE 2T 572 DIIX SO b UEER DL TH D,

23 LIk
1)N. Naveen Kumar et al.: Computational Materials Science, 53, 258 (2012)
2)L. Xiong et al: Int. J. Plast., 65, 33 (2015)
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2.1.3.2.3.

SIRNKFHE Kanazawa—SAT? #5870 7 42 F5101 1 OO B R kP SR
Radiation Tolerance Test for Analog ASICs aboard the micro satellite Kanazawa—SAT®
KRB | IR m R R ORI P SER™, Ak BRI, KIE:
Daisuke YONETOKU, Tatsuya SAWANO, Shunsuke TAKATA, Kazuki YOSHIDA, Yasuaki KAGAWA,
Satoshi HATORI, Kyo KUME, Takashi HASEGAWA and Satoshi MIZUSHIMA

Abstract

We performed some experiments for radiation tolerance of an application specific integrated circuit (ASIC)
used for electric readout of silicone semiconductor devices onboard a micro satellite Kanazawa—SAT?. The ASICs
contain 64 channels of charge sensitive amplifiers, shaping (filtering) amplifiers, sample—hold circuits and analog—
to—digital converters. The digitized signals are transferred to the control FPGA with serial data transfer. As
main results of experiments, we demonstrated the functions of ASICs were not changed by the radiation level
during 10 years in the low earth orbit using proton beams with 200 MeV. Moreover, using carbon ion beam with
the energy of 200 MeV, we estimated a cross section of single events upset (SEU) as 2.2 X 10™'?cm?/carbon/chip,
and no single event latch—up (SEL) was observed. According to the result, we expect no SEU and SEL for the
amount of carbon ions more than a million years in orbit, and we demonstrated the ASICs are significantly
tolerant for the particle radiations.
B

SRKFEDBIFEL TOHH/NV N TR Kanazawa-SAT® ~O##i%A H L7127 o/ £ REEE (ASIC) D
HC BRI RRER 2 SE i L7z, ZZ CRIH L7z ASIC 1, SV R 2R DS XA 52 T T BRI AR a3 B EE T
FREZHAHTIDODEDT, 64 RO EMFETT > 7 WG T AN — YT NR—VR-A/D ZEHh
RN TRTEHEENTEY, INBD FPGA IZAT CUUTIVIBIE TF — #5559 500D CThsd, HIERE [RHKHL
EIZHITD 10 F4rLL RITHYS 357 rh S EICHBWTEH, ASIC OBRBITEE LU W ENFERETE
Too Flo, RBAF VI EATHIZETU LT NARVN T w72y hOFRAERE TR L, D% A Wr i FE A3
2.2X10"%cm?/carbon/chip THHEHELIL, T T NANRU Ty F T 7 ITBRIS Ve o7, ZHuTsug E
\ZBITDIRFEAA L ED 200 - 300 THELTHY T NARUNIFEAELRNWIEIZHYE L, fiRD T 7 A~
VIR PEAS N &G FERETET,

[.#5

SIRKRFTIL, 2018 FEEEOFTH EIF A HEEIZ 50 cm 3777, 50 kg fhO#E/ MR OB A D Ts, B
FRoar il LT, Tl R RKOBRIELE THHT L~ /S — 2RO F [0 %R E T D128 O /N G
MEREAEE T DT E THDH, AL TIX, FE AR R DO Re A HH UEEFER]ES (ASIC) O HU B4 2 e ss L
i EBE ETEHIMICOI> TEERRE CTHLNEMAEL T, FRIC, T EBUE FICBITDRIFHRD £S5 T
HDH 200MeV DT T b BREHNZ LD HSHREEIC L DMRER L, BRI A4 DREFETHDLRFAA %
WTCI T NAR T 72y MSEU)B LT T 77 (SEL)DIHEI DWW TEHMEE T 52803 B Th D,

II. ik

AN LA EOEES B E 500km, LEMERME 30 ELL-50 . @R O ES IS NS FTHR 77y
7 A3 108 proton/cm?/s/yr THD, £z, FRVEHERFE H (SAA)EFEEND Y 7o« 7L O — % @i 3
HZEREFTDHE, FD 30 [EFEEDR A FUINSNDZ LT/ D, FHBRO TR ERIIG+THY, =D
SRR TRV —T L 100 MeV FRE THHZ LMD AER CIEE L =L X —Hf5E L ¥ —
(WERC) DIE#a% AV T 200 MeV OF b A2 HRE LT,

F-. FHARMIB T TR D FEHE RN IIRFA AL THHIENG, WERC OHNEEESE VT 200 MeV D
RBAF L — L& N3 M2 TT 72, ZDEE, ASIC NEICBITHEHHE L TR LX—2 D10 EmL<T5
728 (Linear Energy Transfer &L CH MeV cm?/mg J0H KELTH720) . ASIC ~AFTHEATDORFA A
DZFNAF =N 10 MeV FREE L2 DI0ZE — A S OB IR IAE CORBEZTRE L 7=, AFHRL 7T/ &
W, BTG E LT TAT I o FL—2 O THEANIHHIL, Geantd >zl —Tal tEAETHILE
R L TWD,

1 R KB TR ZE R R . (AR 0T = 0 L% — B gee o 2 — R FC IR 6 1 -2 I as . %3 BL [ IR e o
AHFIEL, 4IRS (L) el = R — B Je ko — LD I RIRF e L L C ML 7=,
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& A FEER i L7= ASIC (ALEX-01)

KR E91T, Rl P AKX 7.46mm X 8.80mm DOEFERIEEOHIZ, 64 RFOIMSI/2E 5 FALBLR
EFENTEY, D FPGA 1Tk LT A/D BHEAToT2 % DT — 2% VT VIEE TRAZENTE S, it
TN R CTHEE R O TRESEFISN TCD, ALEX-01 O EHFE AR LI RT,

j”” ; #1. ASIC ALEX-01 O EFFE5T
I {
Chip name ATEX-01 (ASICS for low energy X-ray ver. 01)
Chip size 8.800 mm x 7460 mm
No. of channels 64
Pad pitch of analog mput 91.2 um
Fabrication and process X-FAB XH-035 (0.35 pm CMOS)
Gain of pre-amplifier 55 mV/AC (@ C£=0.016 pF)
Time constant of pre-amplifier 700 psec
Total gain 750 mV/EC
Peaking time of fast/slow amplifier ~0.8 usec (fast) & 4 psec (slow)
Power rail +1.65 V (analog and digital), +3.3 V (digital)
Power consumption ~120 mW
Dynamic range 6300 & (23 keV for 51)
1. Kﬁ%f*”ﬂﬂ Lf: ASIC (ALEX_O 1) Typical noise level ( no-load) 88 &

. f55

AREBRTHEONFEROMEIILL FOLBY THD,
(1) FabrBREHZHSOWT

B EEE E(FREHEREHLET) T 10 oMY 7 ah B Z1 T35, 7 AR LA B EOHE
B0 /AR LD E BT =4 — LT, ALEX-01 OB Y MYi#RETHD 1024 ch OFLFH TEALN RS20~
T2ZEMS, TaNACED T A B ) AR~V OEENT 0. 1%A400 THHEHIWT TX5, SHIZ, #iE | 50 4
ST DI ZATo T A TH, 7 AV AR~V EGICRE 7B BN IR TE 3, SEU AL
77
(2) RFEAAHHINHONT

K212, IRFEAA L E —LEBE LN ORE LTz AT ML 1000 e ]
m{ﬁ@%%%?'ﬁ" KR Db BT MO E W3 IE A XL ] ; Rs 233
AUV (AT RSB ITABY L, ASPRLF B OBMEL BT /AR L e ]
W EEASHIRL, 450 FO MR ITIZIRL ~VTIRDAT DT S i
NINRZ I T2 > TD, LInLRAE, 450 BB DRFEAA B g | i
SR, BGHE RTS8 40 HER Y ORI FEICRYS L, Bl T
AZIERTEZR WS BT TD, ol

IRBAT L E—LDT AT 7 ANEEETHE, 1T ITHL ‘ p

BEFT 6 X 10" HDRFEAA LA AF LT REEH D2 LN T O 00 e 206" 78 s00" 950 405" 480
-, ZHUTBEEGE ECR 200 - 300 JAEICHEYS 35 ook B2l (#)
THTHY, ZOFEFROFHIZ SEU 28 2 [FIFEAE LT, ALEX-01  ["2. ASIC I/RFEAA L ZIBE LT D
F o7 DLV AZEE 2080 bit THAHZEND, SEUDBFKEAETD ORI NLE EEOHER, ©— AR5
WrimfEix, 3352 2X 107" cm?/carbon/chip THY, FHEEE 99% BN T, /A AL L (F 2K
D _EBRAEEL T 9.3 X107 cm?/carbon/chip & RAEH ST, JUARED) 28BS AN L 450 #04% (858 1T 40
TR IS E A REE 72 o T,
Im. £&9
ARFEBRIZED | ASIC 134 BB BT DRI TE 2 1712 i<, Kanazawa—SAT3 OIEH HEECHD 3 4F
DRENITRL TR LD MERED A IT ROV T, SEU/SEL NI AT ARERIIMRD TRWZ &2 MEE TX -, &
BITEIDEEE L E D T, wedr H LRI R 2RO BRI TERRER 2 2t 35 T & Th D,

23 LIk
1)D. Yonetoku et al., SPIE, 9144-99 (2014)
2)D. Yonetoku et al., UNISEC Space Takumi Journal, Vol.5, No.2, 19-27 (2014)

3) EHEN B (2015)
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2.1.3.2.4.
e~ 7o 7 4 WS O o #RA AR R
Alpha-ray degradation products of an extraction chromatography adsorbent
TEER AU, EBPRE— | A e
Sou WATANABE, Yuichi SANO and Ryoya ISHIGAMI
Abstract

Alpha-ray degradation products of an extraction chromatography adsorbent was evaluated by GC/MS, NMR
and FT-IR analyses on He?" irradiated adsorbents. Those products might not influence safety of the extraction
chromatography process.

LK)

7 e~ 7 4 E MW T SR AE M DR R AE R 2 A T 5728 He¥ A4 — A
EIRE LT B O W TN AT o7, o BIBEHC K- TR T2 LA IT 5 KA, FE K E OB AL
VA FERT 20 BITRNEF 2 D,

[.#5
W 7a~ b7 32 OB REIN D ~AF—T 7F=F 0 0
(MA: Am, Cm) BIUEEHS, HPEBERMOMA (LB O TEIEHOB iy L0 I oy,
MEVEBSNTEY, BART B R RSSO 0 AT h |
FEO I D TD, RO IR MR T 2800 WEM FIZ CeHiy CeHyy
G ENDE DG DRSO BRI L DB E RISV TIRAEZ D D o
BB D, AT, BICERB O FIRERI A RA TR, 250 1 TODGA DG,
T ANDEEL LT 522 BIEL T, WAEMIZ He /4B —2%
BEL, DL ERMZRIETHET o MBI EIEZRAEL -,
# 1 TODGA D43 iR,
Ir. %k [y
TILIBL O R ET RS2 30 mm X 20 mm X 1 mm EDOHIROAF 1L A FEEA
VL EAN B URY =% AL, ZHUC TODGANNN N= | D47 F 7 |, (CHaCHs
tetraoctyl-3—oxapentane—1,5—diamide, DAz FiRSE, B | v "(CH,),CH;
Ze O ERL S 7= O &2 B RS Uiz, BRS FEBR 1345

H BRI X — ek 2 — DX T DN A4 0 c

AT— AT TERLZ, MAm S0 o #EEL, 5 MeV IINHE | £ FR Cer y A O cocH,

L7 He?' A A B2 200 nA 12T 30 Sy REIFRE 7=, BSR4t EH,,

BIOE T 0.4 g THY, I LI —% 2 TREM SR

L7cld ol WAEM~DORST#EIT 2.25 MGy &2, BEH A 0

WAL 1,2-0/nmnTs s L BRSO A A E N | N N-v4sF | e L

L. GC/MS, NMR, FT-IR SHHZ I LMD REEA T2 | Lrpprip N~ CHs
C8H17

. fERBLOEE
= 11 He* M Ao B — ARSI Lo TAERLIALEWE =T, 7T AT I R O PR O E 3 et
SN, 2SO I EERRIEIC L > TER T 220800 - 72, NN-UA7F L7 'R T7IRIE, TODGA
BT RO —T NVAEGIZBIT AR DA THEL TNODEBZZ LD, LTZD > T, BEIZE -~ T
TODGA %3 +H D N OENLRZFELLT L, a OIS T, 2= T UGB T HEICH 5401
Do ZHUTEZEFIZBITHRE THHZ LMD, HeP f4 B —24E TODGA 4y 1~ DEZEIREEBIZ LD E %
BND, ZNHOLLAERRDNT, 51k, K ROBRIVE R BERT 0B TN EE 2D,
A%, ERDHERINIALTFFED Am W - IABEMEREZ SR T2 L LB, Z DA &L &L DFH B
it HZE CRVEAMEOH I Z 2T — XL T DL ERHD,

(ERT) BAJE - TR FEBH FEEAT « 18 SR DH S8 BT, 2 () B RIE = R — 0 JE b o 7 — B R IE B =L — PR 7 L —
ARFFEE, (ERF) A A S0 TR B R 23 (A ) #PE 3L —hhgE b —L DR FRL L THEML,
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2.1.3.2.5.
AZ RN D3m0 T /AN kD BR%E
Nano Fabrication Caused by High Dose Ion Implantation
a2 Ak
Hiroyuki IWATA and Ryoya I[ISHIGAMI
I. %5

B R =X DEETEHEAZ U AEANERENE O RFTINEVE LA B EHZ 82D, @R E. R
TA. T 7V7V)— FEIR, {EGH2E DR SEFFOFIm T /N T REEZFHEL TS,
I. A&

ER— A EAE BRI TS RIS TS B BED O il b B 0D 15\ N e 5
HAZBEIZ IS T D, ORI T = — V28 h A2 LIk, ERE T
TUVDOFENLWE AR AR AR EmIZ BT D% LT,

R
AEHZITS VA B E DTS A AEABSRORA R NIRRT AD e 7 =— _Z,|O|nm

I IO FEET DIEAR S D3 REN ) L7220 NERIS I ORI BAE 36 K OB ALD A ED 1B IS
Wz G2 PR JRETRIBEOIEE B I OMHI 33 HL 5, K 1I3ME 60 nm, 7RS 20 pm
DI T (BEIEH) HOWTH TEME Tho, B, BB IEEVEICEMEAGEL TH
Do W O S HE AR AT 2> D B Y258 L FEER AT = X LRI & 50 T,

1 3T O
W TEM,

A TR TR BRUFRE 2 (AR B PE = VX — i Je s 2 — - B FEBR S8 5 - =L — B v —
ABFFENE (AR BPIE =3 NF — et 2 — LB TERFOLFEMITEL TEMLT,

2.1.3.2.6.

AF e — M SOSY E R LT 8k o A G B ORRSCE AN R L5 T /A 2R A~ D)
Study on Modification of Magnetic Properties of FeRh Alloy by Using High Energy lon Beam for the Synthesis
of Magnetic Devices
MRS BRERIEAT, RS 0 AR AR
Akihiro IWASE, Hiroyuki UNO, Yuichi SAITOH, Toshiyuki MATSUI and Ryoya ISHIGAMI

2 XN FETIZ, FeRh 4T AA LV BE 32528 C, PRSI U CROREENE, R, W REE~EZ1L
L. FBVLERT 52 L TR M DIRENE . RORIE~ERDZ A R LT, &2, v /7ue—2%F L
TG B BITIS U WM E~DZEAGITER T 2 IRTCF M DO~ A7 A= VAT — /L THAELLHZ L4 B
BNILT, WL 26 FEEICITS | ERiX, A B — ADORKET =— /WICEDIm N T 72T T @ T iy
~ A7 BA— VAT — )L TSR Z T 5 E a7 o7,

JEX 60 nm @ FeRh 4122 MeV O H A4 % 10 umX 10 pm OFPHT 2X10'%/cm?, 2X10'7/cm?, 2 X
10" /cm® HR ST URR S Sl U RGN D IR BETE | SOIZHME~Z LT A2 L2l LT=Dh | 423 K, 473
K. 523 K. 573 K CF=—/%1To7~, FOFEF. 7 =— W L0RBEN O SRR IR A T L F RN D
IEIRBENENZAL T D EN Do Tz, Fie, BRI ITIZ DO ARV —%24F 595 30 keV Ga A4 &, F
\CRRBEHERIC =X —2 (1 595 2.9 MeV He A4 % #4523 F —NECICR DI NIRRT L-E 2
A, BEHEROBMEEZRIE TS SQUID ARG CIIRE RN B2, B O SR i OREMED % H
9% XMCD T, 30 keV Ga A4 DLGEITITIRMENMEZ R T AT MLBGLNTZDIZHKIL, 2.9 MeV He A4
VOSBRI A T RE R o T2, ZHUSED A DOFEEE T p X — 22 RN Z21TH 281220, 3R
BEOIRS 0 D& DB EIR DR Hl I TEHZ ARSI N,

HASEREAEN KBS SER S LA FERE, 2 {E B A e R A - BR TR, (i) B AL AT B B - B it s ) T R 50
(R () AAJFLT- ST 72 BR R B - i v BRI P BERR ) ™ () A il =L &8 —BF e o 7 — AT SRR FE S - = L 8 —# k7 e — 7
ARBEZEIT, AERIEFESFTERIEL L TR 7.
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2.1.3.2.7.
T BT A i (S92 7 m b BRI SR DR A

Investigation of proton irradiation effects on semiconductor devices for spacecraft
AR = AR BRACRR™, PR BT 2
BRI JIBSEEIL™ | AIEE, ORI B )I1559
Daisuke KOBAYASHI, Makoto MITA, Yuya KAKEHASHI, Taichi ITO, Kazuyuki HIROSE,
Atsushi TOMIKI, Yasuhiro KAWAKATSU, Ryu FUNASE, Kyo KUME and Takashi HASEGAWA

FHITEES 7 IR ER B Ch D, N T2 & OFHBICH RS NS 8 A T R a2 0%, 8
PR i X — NS U R OS2 B A 52 1030, Z ORGSR, RRENECIEZ i 27, #dlcdh > T D
EEMEEMER T DIENMETHD, ik 26 FREIT7 a4 2T A NS HEREMIC OV T
Fabr R LEORY RE TR LT,

ERE TR — IR — m =RV — A R E 2 VN 50 MeV F7213 60 MeV (2R L 7= 71
o TA NI T T ERETND BN SR L, KT 1 nA FRE OB — 22 - EA20E 50 mm F2ED
B ZFNTER L DN ER L Z BN~y R— X = THEZR L DH NZE 1 X 10" protons/cm? | ZiET 5
FCHR LTz, /B — A TEMOFRHEZ B LT, KRR OFRZTED LT 50 22 5 Bz 203
ANCIRAE L7, ERROFER | EEBRICAL L7 O Rt 7 a b I Lo THILT 528 2L TEDHIL
DEBSVNIIRH ENIEZ DIZ O TRELRDIENRD LI,

— IR X T B R ACE DI CE UG R O BEL Z T 0T W EN MBI TEY,, AfERD
ZTDORBLEZ TR IFENIR ST, BACDRETFZ N LIRS R WO OB W CIT ERSN A FH i a
=Sl bhotz, Fio, EBFERND, M OBESEZE T TEHFMILN AR THHIEN
DO, £ CEREREREZ I T A= e i b L F M2 MR L TR T D2 L3 TETz, ARRURITER 59
B FH R RRA A E S TRESND Y,

SEICER 1) g 55 59 [BIFH R RHEIRE AR E S, 1G15 (2015)

1O FEETRZ2 B TE B S - TR EFIRT, 2 BURR AR TR/ TR - 22 7 TP, ™ (AR B S = L% — it v
S— - WFZEPHIEED - L TR IR FE 7 e — 7 (R A~ T oo
AWFFEIE () BHRE = —RFJE e o — & () T 22 R 72 D FE it & O JLRIDFFE BRI I S & E ML 72,
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2.1.3.3. R EHER I O & AL

PP = VX — R G o — N G 5% D BLIR
Current Status of the Accelerator Facility at the WERC
PSR B H AR
AR L AR N R R L SCR JEURHE SRS R A L R TS AR
Satoshi HATORI, Tetsuro KURITA,
Yutaka HAYASHI, Hiroaki YAMADA, Tetsuya ODAGIRI, Makoto HIROTO, Fumiyoshi YAMAGUCHI,
Masao YODOSE, Shin’ya NAGASAKI, Kazuhiko YAMADA and Masaya SHIMIZU

Abstract

During the operation of the tandem accelerator in 2013, humidity in the insulation gas SFg is controlled for
the steady generation of the maximum high tension of 5 MV. The situation has been continued by November
in 2014, however, beyond that time, the insulation column could not sustain the higher tension than 4 MV by
the creeping discharge on the surface of the insulation column. Although we scheduled the start of the
maintenance of the accelerator in March in order to extend the machine time for one month, the repairs in the
accelerator tank suppressed the time of the generation of the high tension to 4248 hours same as in 2014.
B

2013 FEFZIT X T DIMAZHIAEIZ A A SFe DE A K BEEMMADHTLZED  AEFE I 5 MV Ofig & &L T
DOIRERDNATREL /R 57278, 2014 AFREEIE 11 A LARE, B ONfRR =7 A LR RIS L 5 fE = D MEFR: 73 R -
Teolz, EMIREZ 1, HiELEHIE T, v U A LW ZIE X LT-0S, IERHSICEAZ VBRI DT80 | &
JEFAEITRTAEEELFIL 4248 BRI £o72,

[. %S

T RO NE SR DZ T DNEBRITHERF A A SF6 DKy G &% T 5 EE et EfiT 5221
O NEEEEL 5 MV BAEHEL., 2013 FEDO~ U A A LTI Z B CLELTE ﬁfr%:%%ébﬂ\to
SFsDEH KDY BOH T — L XA LR P O ESE H e LU Tl AR AT AT KAy
RETAL OO,

L2aL, 2014 4E 11 A 19 B, 12 A 10 FIZHELAEIL, 208 RHSLTW=23, 12 A 17 HO M Ex
T, 204 FEFRD D~ A A NI IEmEEE 4 MV IZHI[RE L TEREZI1T- T,

2014 FEITEGONEE — LA FEDKFE, ~ITALD DC B —A(&/TAE — L) ITA, IRFEDHZ
FLE—LHLHWLZEEL, BERO~Y A A LERON EE bt Fi-, i EMAKE 2 A3 H T
LZAH 3 H 4 ATITHdoicL, v 2 A LB O RSB B LT 5 L~ To, ESOFIRERIEm LU
D, v A DGO REEE DT DE I B AEANERENEZEITLY | DNk & BB ORI A RF [ LAl 4FE B
ERIC, 4248 IfiICE Eo 72,

o raha AL COIEEE COD fiEN Thiu T\, ZHUTfaa Bl EEEc sS4 5,

L. %7 DN E

SFs |2 ENDHK D DHbiEE EM R 1H T ODZf\ﬁﬁﬁzaﬁ%%I%t_L%ﬁ“@“éﬁ KDOOEDEZEZBITND,
Fo, MEERAEE IR E AR EFNDHT & BROARE 152 I, TNDHEDORL LT IOFRIK O
—DIHITHND, Mk &/7Vﬂ@{mr“@i’3 ﬂ:ff;éfﬁ?“ét&) SF6 ORI HZ1T->TND,

L., m= Xl OfukgaT A (G E R EE RN 0 Ay —R (=7 VAR st i, v = vas
LEFES) ECINHCENS RS, (58 LR T B A By A7 AL & JE I 38 AL R O R Rt 2 B b S|
HAF—RAZ VBB T 55070 ii@E %, STz, 5IEEZL,

VAT EOEIR DB ié@wbbﬁ T NaZ s EOBAEEMEPTCOMES RbDT
LN /:/&II/IEIF%T@ TBNLo3AT . IEE OEAL AT DHEEZATN, AL AR DN E £ 7 A E Tl ~<
B)—1222 D302, BRI E LR E A2 &1 T o7, FBALE E DRSO RIE LI To72,

Eﬁz%‘%ﬁ%ﬂfm\t&b\ T NaZ ANTHELZ I R ZTHREDNE Z TRV E, RS B R
M COMENRRNDDF 207 51 T>TPL,

A BB = ANF — e v — - R FEBR I - IR =
ISR SFOMRIL, (AR 5 IR T R — gt 4 — DMEFH RS O FE T (BREEH) L CHEMLT,
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. 2014 FE~T o H AN

2014 FRE1X 166 H O FEER (2013 FREEIT 151 B) 2SIV, FLEERHIG D78 RSN H 1% 155 HICH
Folc, AT A A= T HE D AT MHEEO A EIERRIE 203 H, 4248 FEfE] Th o7, e RKIEHRIFH
4540 IEEINZEEL T 2007 81X EBR TE H 191 B, FEH 204 H Tholz, BEEDOE LD —AT v X
—Z BT B IR ORI SR FFRED) 13 2007, 2013 42 TENE 4L, 1668, 1301 FEETHY, 155 A H7=0 DA
FAREMIZZFNZER 8.9, 8.6 FFITHSD, LiL, 2007 4EFEIXEWRBEZ1T->TRY ., EWRBE LIS OF]H
AIRERNIE1 A Y720 7 B CTh D, 2013 H-FEIL1 H OBy ruby XoT A — LD )5 % 3 55
ZaBEETAHZENTE ROV ER N A REL/ R 572, ZAUT 2014 FFEEICHRILZEN E 2 8.6 IR Th o7,

F72, 2012 FFENPLDOZIAKZEL T, BHFREOKRE/: 7 APAINLEA KETII v /ahar B —ARH
AF L —2EF AU W L7223, ZOMIBIX 1 HE B H7-00F| R M% 5.4 FEEICETHL NI T
LE-72 (2007 4EFE 13 8.2 BERE) , 2014 FEE 134T MIHIZE D EAA L E— 2R a2 To7-, TORER, 15
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2.1.3.3.2.

Trraba s OB ST A PRGE O E S A E
Correction of Vertical Closed Orbit Distortion of the Synchrotron at WERC
SRR AR Rl Bt | R /N L L A L n Se R
VEWUHESS | TEACHEH™ | P SR
Tetsuro KURITA, Yutaka HAYASHI, Shinya NAGASAKI, Shin HIRORO, Tetsuya ODAGIRI
Hiroaki YAMADA, Kazuhiko YAMADA, Fumiyoshi YAMAGUCHI, Masao YODOSE, Masaya SHIMIZU
and Satoshi HATORI

Abstract

In 2003, it was found that the vertical closed orbit distortion (COD) of the synchrotron at WERC has changed
from the former state. The investigation of new vertical kicks and the correction method have already been
reported. In 2004, a back-leg winding is added into QD1 for a new vertical steerer which can be pattern—
operated. The vertical COD has been corrected in 2 mm
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2.1.3.3.3.
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A Positron Generator using A Superconducting Linear Accelerator
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Eisuke MINEHARA
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2.2.1.1. L——F|FH A7 BHF

2.2.1.1.1.
30kW 77 A 73— L —H—Z% F N SRS D)5
Development of Laser Cutting of Thick Steel with 30 kW Fiber Laser
o (L —*1 ) AR R AR
Shin’ichi TOYAMA, Koji TAMURA and Ryoya ISHIGAMI
Abstract

The development of laser cutting of thick steel plates was continued using a 30 kW fiber laser with a compact
irradiation head loadable onto a robot arm which was manufactured after confirming optical performance by the
prototype irradiation head. The cutting performances of steel plates with thickness of 300 mm were demonstrated
with the specimens of stainless steels and carbon steels.
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HE 0 —T— % oL — Y — I LR A
Electric Motorized Crawler Developments for Laser Beam Machining
e e g !
Eisuke MINEHARA

Abstract

An electric motorized crawler assembled into a laser beam peeling machine has been developed in order to be
operated at a work site for peeling.
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L — P — G LD IR I EHEI B Oy U A 258 7 — 2 B - A
Investigation of the Particulate Matters
Produced by Laser Cutting Process of Nuclear Materials
L BRI E E g 0, LR
Tatsuo SHIGETA, Koji TAMURA, Nobuyuki ENDO, Ryuichiro YAMAGISHI

Abstract
We performed nuclear materials Laser Cutting Test under the water with a small laser head, and acquired
shift data or behavior data of the particulate matters which were produced by the Laser Cutting Test.
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Study on the thermal response of concrete and its related materials to laser irradiation
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Shigeru NISHIO
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Developmental Works of Laser Decontamination Devices
WA A R
Eisuke MINEHARA and Kouji TAMURA
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2.2.1.2. Fp/NERENBA B3

NUAIRR 57 7 A7 —DRFE
Development of Fiber Produced by Polymer Containing Polyimide Structure
MR B
Masanori HATASHITA

Abstract

It is well-known that aromatic polyimides have found wide applications in many industrial fields due to their
excellent thermal stability, high mechanical strength and superior chemical resistance. To development a new
polymer fiber, polymers containing polyimide structure have been focused on at this time and were synthesized.
Some kinds of carboxylic dianhydrides, diamines having sulfonic acid and diamines were used for synthesis of
novel aromatic polyimides. Polymerization of mixtures was carried out in the presence of catalytic agents. The
mixture was poured into acetone and purified. The relationships between molecular structures and solvent
solubilities were discussed.
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BEREMET ) 7 7 AN —EA DRI E =L — R A B —~DIG ]
Development of Electrode Material by Functional Nanofiber and Application to
Energy Converting Elements and Sensing Elements
R BET, R
Masanori HATASHITA and Eiichi SHOJI
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2.2.2. TRLX—HhF| L
2.2.2.1. KBGENVER] FH H 1 B #E

BB AR O B B D KB IE FF5E
Study on applications by a solar furnace in light of environmental impact reduction
MM EE
Yoshihiko SHINODA and Tatsuo SHIGETA
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The Solar Furnace and the Research about Utilization of Solar Thermal Energy
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Tatsuo SHIGETA and Yoshihiko SHINODA
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2.2.2.2. /A B B HL il BH %
2.2.2.2.1]

M T 7" ) SR DIEARFR I S i S Rr B2 DNA BT A
Studies on Genetic Nature of Salt Resistant Brassica and Salt Resistance—Specific DNA fragments
S —
Keiichi TAKAGI

Abstract

It is revealed that the hereditary mode of salt resistance of breeded Brassica is dominant. The DNA fragment
that is closely related to the phenotype of salt resistance was found.
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2.2.2.2.2.
WA ZE WK E AR 5E
Study of Improvement of Water Quality by Photosynthesis Bacteria
JH T B &
Masanori HATASHITA
Abstract

A water purification technique using photosynthesis bacteria was examined to improve water quality in wide—
closed water area polluted by waste water. The clarification function of photosynthesis bacteria in brackish
water condition was examined.
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2.2.2.3. NAF~ATRILE—HITEE%

2.2.2.3.1.
P AT — B R
Research and Development of Energy Production from Biomass
TR 2!
Nobuyuki ENDO
Abstract

We investigated the microwave digestion for biomass on various conditions, and examined the effect from the
product analysis.
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2.2.2.3.2.

~ A7 INEE BT BRI W TZ AR B S A A~ AD =)L X —{LAfF5E
Study of Microwave—assisted Pretreatment of Woody Biomass for Enzymatic Degradations
R H R
Nobuyuki ENDO and Yoshikazu TANAKA
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2.2.3. JFA 77 B e E iy B 7
2.2.3.1. JE 770t FHE AT BE 3

2.2.3.1.1.

BREE NI DAL E PR AT FIEO Bl iR
On-site Application Evaluation of Radiation Source Detection Method in Environment
DRI REGFS BRNNEE™2 G, mHE ™, BEE S 2 HEe
Takushi TAKATA, Nobuo OHTANI, Kyo KUME, Takashi HASEGAWA, Yukihisa SANADA, Tatsuo TORII
and Takeshi SUGITA

Abstract
A radiation source evaluation system using the method of inverse problem analysis has been carried out in
environment as an on—site application in Fukushima area.
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2.2.3.1.2.

A e AL S 4 JB OO RS AT 4T
Preparation of Ultra Pure Alloy
VHRE, AT, T
Shigeru NISHIO, Hiroshi MAETA, and Kazuyuki FU]JII

abstract
Stainless steel was purified in either high vacuum condition or helium atmosphere. It was found that ten to
twenty percent of impurities can be removed in these conditions.
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2.2.3.1.3.
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Development of Rare Metals Free and High Toughness Titanium Materials
LK
Kazufumi YASUNAGA
Abstract

Ti—0.9 wt%N specimen was fabricated by the spark plasma sintering of nitride Ti powder and subsequent hot
extrusion. Room temperature tensile test of Ti—0.9 wt%N specimen showed the ultimate tensile strength of 1054
MPa and elongation of 29.8%.
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2.2.3.1.4)
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Research study on the recycle utilization of the concrete waste caused by decommissioning
EHgZ
Yoshihiko SHINODA

Abstract

We examined the recycle utilization of concrete waste caused by decommissioning of nuclear power plants.
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2.2.3.1.5,
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Advanced evaluation of radiation source
WS T, Ak
Masashi KAMOGAWA, Kyo KUME

Abstract

A new information in movement of radioactive materials from the Fukushima Dai-ichi Nuclear Power Plant
accident was determined by estimation of radiation source height distribution at Mt.Fuji. Also a new information
to solve a question at a thunder lightning was determined in high energetic radiation measurement at Mt.Fuji.
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T BRBERE T rTEEMEAA B O BEREAT
Performance Evaluation of Flexible Material for Radiation Shielding
BUTIE R AORIR?, RRNNEES A M . ZARE R B RE | RF e —
Nobuhiro SHIGYO, Kyo KUME, Takashi HASEGAWA, Kosuke IMATOMI, Takahiro MINE, Eunji LEE and
Ken—ichi KIMURA

Abstract

Neutron attenuation of flexible material for radiation shielding was measured. Neutrons generated by reaction
of water and 55 MeV/u He beam were used. It is found that neutron attenuation coefficient for the flexible
material is about 75 % of that for ordinary concrete.
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A2 TEAVALER LU Ty AR IR ANE O ¥ - ¥ — FE AR E R AT AR A
Technical Surveillance on Production Methods of Homogeneous and Uniform Solid Materials from Spent lon
Exchange Residuum after Ion Coupled Plasma Volume—Reduction Process
RATEL KHZZ 2 B ANF BTSRRI —R ACKRAES,
IINEFIRE N0 | SRR EE
Hiroshi OHTANI, Hiroyuki MIZUI, Norikazu HIGASHIURA, Eisaku Akari, Nobuyuki ENDO, Ryuichiro
YAMAGHISHI, Kyo KUME, Kimihiro ONOZAKI and Takashi HIRANO
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Fundamental Study on Low—Activation Concrete
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2.2.3.1.9.
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Estimation of Radioactive Substance Penetration in Basement Concrete
FHMET FHAR, BEHIBZ, AR
Masashi TEZUKA, Yuya KOUDA, Yoshihiko FUJITA and Kyo KUME
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Radiation Resistance Performance Test Research
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Environmental Radiation Dosimetry from Cement Materials using Germanium Gamma Ray Spectrometer
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Developmental Works for the Radioactive Cesium Chloride Separation and Decontamination
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2.2.3.2. BRI B FE

2.2.3.2.1.
N EENDAY T TR DR E
Measurement of Isoflavones in Starch Powder from Root Tubers of Kudzu
| R AR
Keiichi TAKAGI, Nobuyuki ENDO and Risa YANAGIHRA
Abstract

Starch powder from root tubers of kudzu contains puerarin, one of the isoflavones that is specifically contained
in kudzu plant. The content of it was greatly different for each product.
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2.2.3.2.2.
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Development of an Inspection Technique Using Magnetic Particle Testing for a Heat Exchanger Pipe
RCET 2T AORARY
Fuyumi ITO and Kyo KUME
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Basic study of proton beam truck visualization technology using the special resin for the biological studies
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Application of a simple dose distribution measurement method
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Surface Microstructure of a Pressed Polyimide Film
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Surface Analysis of Self-~Assembled Monolayers on Copper Substrate
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Surface analysis for Polymer Material
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Application for Functional Materials and Development of a Fabrication Method of High—Aspect—Ratio Lotus
Metals Solidified under High Magnetic Field
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