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Fig. 1. Schematic diagram of an atomic migration in
crystalline materials.

2. &EE LA OB 22 FL O =il OSHEIE |
MEXIEE DA ZRWT, RO BT R —
T lc/MET B IO I TR 2L & 2, 2
IFBCE s zEfL & RN S, RICIERE TH - THAE
BT D ZEAILOBRE X, TN ETNOWEFICE
2 ZE LR RV B — TR AF L THREWNIC R 2 D
(5 21X 300°COMGH &7 VI =7 A TIET L2
=0 A OB ZEAIREDIZ O N 100 5B &),
Z DT DEMEHIEBIT 5 Z2LIE R = %L ¥ — % FHH
THZENEEL 2> TW D, ABFFETIE Ll H[2]
D#E b 2 Fro& B LA Y TiAl OZE FLIE K = %
NX—ZGE T —2E O THIE LT,

BT RV X — 2 FEER K0 155 T2 DITITE
Wiz FLIREE DIREIRGFIEEZ AR LERH Y . T D
T2 DI BT HmOEIRZ OERE 21T 21X LW,
— ) 72 E T FHMPE TIE RS 7 um FEE O
7N B TEE SN 2Na BETRIREA V5,
A 2 BRE LRI e T A E T S 2
& T, BENS R S NEBEF T BRIBENE
1E LT 20 %R T) T X THREMSARNT 5 &
WORIMEES TS, LorL, ZOHETIIEE
SRR O MR L 0 & BRI 2 e L ClllE
TAHZEIFITERY, ZOL D RGAICITEFE—
LV E 2 Vv, BB B KT 2Na B TR &
BET D TNERRIEIE ] LIS FEREOND
HELHY | TiAl DZEFIR = R F— 1 NEHRIR
HBIZEY 141eV THDHZ ENTTIZHESINTWY
5[3]e WHEMRRIEEE WD Z LI XV BBEFHmD
R OBRIENFTREIC 2 D08, Z OFETITHE
H AR~ ORI TASMEL 22 = & R0 e i B N
TOBEBFE—LRENLE R Z Lnn, JEICRH
L= FVRE< 2%, AWFETIE Fig. 2 1ITR-T X
I IR BV A ROPEF B — A LEE[4-7) % VT
EAFHMOEIRZE OLREZITV, NERRIREIC X
DS SN EAER T R LT, 2O
LEE CIIBEFRIE S LT2Na L b EF it =
FILF—DE 8Ge 2 W TS, BGe BRI O 1%
0—1600 keV DOFEIFHOKE 2 72 R L ¥ — & FOULE
DI E 20, BRI L > A ERET 5 2
I L VR Hme N B A R KT Tk R L
F— (200 keV LLT) FHE 7 OFEM~D AR 2 HEBR L
TW5D, ZOX D e X0 BE TR Z2 INEGR
BE S 2Bl LIRS D Z L ZAlREIC L T B,

Fig. 2. Schematic diagram and a picture of a desktop-size
positron beam apparatus. The magnetic lens eliminates
low-energy (< 200 keV) positrons.
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Fig. 3. (a) Neutron total structure factor SN(Q), (b)
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k3y(k) for ZnO-P,0s glass. Solid curves: experimental
data, dotted curves: RMC model.
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Fig. 1. y-ray spectrum of "™Zn sample irradiated
with 20 MeV bremsstrahlung photon
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Fig. 2. Activity y-ray spectrum of ™Zn sample
irradiated with 20 MeV bremsstrahlung photon
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Fig.2 A schematic drawing of the MerB dimer (left), and
electron density map on the 96, 159Cys and 99Asp at 1.42A
resolution (right). Hg atoms are depicted by red spheres.

4. E2 . M2HI12 1.42A HFRETE SN TEME
ENLERD OB HEE AR LTV D, THUT 2 &k
DO (A%T) THDHIHB, HH—FHFDOBHTH
FfEChHoTz, MEICHD LI, KEEFHILI2 &
KT 2EDOKREIFFE2HEE L TWND, HETEE
DL TWBREEILICB W T, KIFEFD5H
RrRDOTH, A, BoFELHHEAE 1.0 THY
EEMICHEAL TS Z Enbiolz, T R/ILF
— RN T, DOERMIC He-C FiA 2 Ylkr4
HEEEN E DL D 70 b OBBRE N, KERIRIN72
Sl X R EHARAED D TETH D,

A study of preparation and structural analysis of the organomercury lyase for a neutron diffraction experiment.

Yukio Morimoto and Akiko Kita
morimoto@rri.kyoto-u.ac.jp



(P3) XIBUEFELNT 1T DML E DA > < B

RUKIEFIR, TRERZERIE D OFRMERAT, 2 Wl

1. 1ZUDIZ : BAROEGHOEHTHIMTIL, K
SEMERECHEEEL TEDND, MERHIZIAKICH
A 7ekkx R ABEEYE 2 APET D Z ERMBLNT
B0, BN TIASER S TWB[1,2],
MERHIIMEEHO—MES LI3EKEETHY | i
B L RIS E W BRBEMIE 2 Fo, 2, FhEE
IR & PR 2 s IS AE O S W IEREZE & 57
HTHDHEEZLN TS, —J7, FEE X
WIS OEELZ & D05, ZiUE— Az
PLOMIE L ZED LR NEEZBNTWD,

ez id, MEEOMMEIC O W TIEVIREZHES 2
LERAHBE LT, MO EOENIRRE & eF MR hE
D5 O FSH R 2 EMICRIET 5 Z L 2D T
Wb, AlaliE, W EE O xHEEhE A O B R 2
DT b 60 H o~ ifgE VTR, Z Ot
IZDOWNWTDOBELE [T T,

2. FEB A LOME R, MEAEICERSR
TWBHREMZRFEETH DM H B IR A L
oo TOEIREG A D ERE LT, R A
ANWTrZa—=v7%17\, ZhEHEE L TER
ZiTo7z, LB KiHiad W& 217 - 72 HiR 40
pL % 4 mL o LB £ H#IICHEE LT, 42°C, 1200 rpm
THEAE L TR LN E R Z X 1 1I2RT, R 600
nm OWEN 10 E T, HEHEM L TWbH 2 & %
R L7, MRETSEBRCIL,  (DWEED 0.4-0.8 [T
5 FETHARZITV, () H1%Z 1000 x g C 10 min /L
LT EEA2EY BT, PBS(IZEE LT, (3)Co60
T~ RRIRETEE [ T 0, 50, 100, 200, 400 Gy D H >~
RIRE 21TV, @EMEEREMIC T L —T o7 L
T, 2CTHFRMZIZ, an=—KEHE LT,

10
.« **
=
@ +
& .
% 1 T + T T 1
= { 2 4 6 8 10
E * Incubation time (hr)
c *
g 0.1 ~ .
.
oo1- *
Fig. 1. The semilog plot of the growth curve of

Bacillus subtilis natto miyagino.
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Fig.1 Positron lifetime of cathodic charged FeRh
after electron irradiation.
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Fig.2 S-W plot of cathodic charge FeRh after Electron
irradiation.
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Structure analysis of enzymes required for the distinct CoA production pathway in hyperthermophilic archaea.
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Study of dependence of radiation power on the dielectric length for coherent Cherenkov radiation matched to circular plane wave

Norihiro Sei and Toshiharu Takahashi
Sei.n@aist.go..jp

_33_



PIDKFD MY FULEKBICHTDKEDA F 2 3 H

(B - BAHERE, CRIRTHE) OMMB R, EREE @8 5 BIEmT. 2

1 UOIZ  wmEH IR EFOFHRIZLY
% < OIS HEME N IR T T BTN ORI L, AW
HiH O HUIE AN R EE D L v B sz, £z,
BN TIL, 4 THHEMEYEIZ L D755 K DAL
HTONLTWD, BV T ARA MR YT ULED
BIRA T NIA AL I X 0BG O
FrEZARETH DN, M T T LADRETEA TH
2V, MU F U AFKBORNMAET, HENZE AL
ERFBERMUTHALTD, KPNE N F U AEER
FILFEFICHEE LV, Koyanaka and Miyatake (2015)
T~ BB L D b Y F 7 LD E DR IZ
KB EPTHRTHD, 5L D L 20 rERRED
HRER T 30% REDORENIFINDIN, L EL
MU FULEGATEKERERDERMT S L BRE
KN L WS HB RN H -T2, £72. BINSITLER
b~ 7 27 AWNKFPTHIUFULEEGTKE LS
L. KEIEWIZ/2D EEIC N F U L%E 2%FRER
NiAteZ L &R LT, BREEIFDR VN, Fla s L
T. MU FULRKEEL~ T XU LDOfESE LT
FEAELTWDICYD, iGN RGN,
FOT-OME LN FULEZELT, RAENF]
BETHD,
BRELEN)FULELERICEE L CHETE 5
ZOMDIIEE LT, KM OKIELEDOKFE L b
UF 0 LDA A AW K DREDORIREMEZ T,
SENIKIBIL~ 7R v T LKLV T A K
b7 V=0 D HWTKBIE T OKEE Y
T T DA F ML DR EERB IO THET
2o

2. FEBR A T UM OKERL~ TR T AROKEE
{bAns A KEBET A =% MRS 2 AV
T2 BNUTF T NEEGATEKR (BB, KEHT,) 1TH
FIFEBRFTCHE SN DR ZDOEEHWE, £
NENDKIEAL D 2g Z3EE I AL, £ L TK
Z10cem® %2 v —F —RIEHEERBE R E VT,
FrE ORE T2 2 L0k, KFEEFIF UL
DA F U W EAT I o T, PIFRRFRIIE 1~18 FREfAT
eol-, B L ZRBHIE LSBEZ TV, BELR
045 £77013202 umDT 4NV F—%FBL, A4
A 2 B0 B2, BB AT 1 em® 12kt LT 20
cm® OFRNHIZM 2, AR Uiz, FIHETR &K
B RERICHR L, STk Fr—ra v
I B —TITo Tz, PRI & BRI D T o
NEOEERN, AR 1 g bV DRI F
T ADAF I L BRERERD -, KFO
U F 7 AOYHBEE L 1.98 MBq-dm® Th - 7=,

3. FEE LSRR (b~ R A, KEE(E S LY

7 ANFE T IEKERIE T L S = AL K ORI R 03
VWIZE D N TFULDREROEE R LT, £
THOKBILME RN )T T LADOREIZONT
KEgb~ 7 %220 A TIEEHHOESIZED . B
ERFE< e, 5REMU EICZ2 5 LBRERITIZIE
—EEIZ o7, BRERIINL % ThD, KR
BN T BZDONT, BRERIZIZL DX TH DN,
A FFMRRERIEEIT O EBRERITN 0.6 %ize
FTHUBETIZIEE A EBREROBILIT o7, &
BICKIBIET LI =T AT, RYF T LLEAED
AF U THITIFEAER I BRNVEIICRZ D, K
BT VX =0 AL KERE~ 7 % T KR KERE A
N ATITHB N R D Z Loz, DR
FIEEE L IZ0h D720, Kb~/ 2y o h L
IKERAL A LS ™ B DSE SRS IX S TR TH Y . Kk
b7 =0 NMIHERERTH D, ZOfGmEE
DEWVIZEIVAFT RO Z VT INEDDLD
NE LW, Fio, Bb~ 27 32> U AhEKEDK
XD NI T T LAOEBREIZHRT, BRERITEL
Totz, 5%, THENOKBILMCLD N F
LDREANZDNT O AER L, FReE 2 K
W, EHEERE T, N TF U LAOREOENICZL DA
T RBE OB BT, FREEAIER L, EnE
NOKBIEIZ L DA F L RWREDE N EZRND T
ETHD,

1.6
- e
0\01.2_— O O
S 081 O
: lan©o 0 0
g o4O O &l
5 0
0.0L88A A A 1 A
0 5 10 15 20
Time / h

Fig. 1 Removal of tritium from water depending on
shaking time by the ionic exchange to use magnesium
hydroxide, calcium hydroxide, and aluminum hydrox-
ide. O : magnesium hydroxide, [] : calcium hy-
droxide, A : aluminum hydroxide
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Research on measurement of void fraction in lead-bismuth bubble column and numerical analysis using turbulent model
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Fig. 1 Schematic of HESTIA.
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09 LLELETHZEN—2DHEL LTHEIFONT
W5,

F7-. ADS IZBIT A v — MMEIR TH T IEREEY O
B SRS DR D DT, F OB DA B
L72%, ADS BRESAH O Z v E TEICHEIEIN
Has O AR RF S CTE 720, BRINESROSE
T 5 R IRZER & En b~ A 7 ai s
BT D2BENSHLEL 720 | B — A IEfEEN
RKEL 2D EWVHIFREND D,

PLEIC®H T &5 il A R 572012, A
Tl EmEYIR LY 272 ha (RCS: Rapid
Cycle Synchrotron) 7% FHV 7= ADS BXaEhFIEES >
AT AEREZELTND,

2 . RCS D RARGLG -

MR Z AW 25581203, BIE s & b
LC. fRMAERA CTOMEEERFCE — 2000 H
LIZBIT D203k L OMEHEMER LA EERGRE L 7
5o HEZHE 10 Hz 225 100 Hz Of§ 0 K L CiEds 3
% RCS TlXZ N6 ORENEEFICHND, 295 LTz
PR 2 RS 2 72 O ITARHIFSE THRETT % RCS DOFERE
HIESE LCUTDO 2028+ L& LT,

s ERASTREEEM & W 2@ R E R 0 IR’ AR
ERLAT
< JREA W E— A L

T DOEREIZ LV @R - mfEEME 2 A Lok
WMYAT LANFEHTEL/BBLTHD,

~30m

X1 :HE L ndsso LA 7o ho—pfl, ZoLrA
7 U b Tl mAER A ZRRE SRR S LT D, A
Fi3 107.2m, BRAEEADOESIX 2mn TH D,

3. ML AT U FOKE

MRV A T U NEEtT 5I2Hi2, E—A0
ARz LF— WO L=V —2ZNZEN
100 MeV, 1.5GeV & L. #0iK LUERIZ 100 Hz
EERE L, ZORMEOLET, LA T U N EE
LR O —FlZXKIZRd, ZOLA 77 T
WA R ORI 2 R T D T DI RE S BERL o
BABERA L, 2O A7 2AOFET 1072
m T, V27 AKRORERMET 30m WARETH
Lo ZOIED, HERERE AR BRI 2 AV inE
WLAT U RBFEIRFICHREIL TR, S%IIIND
DHEARLAT T METIZET R —R 0 FORKG %
EhiT s REBELTHD,

HIEE
AWFGEII ST RNEE DI A1 AT LF5ER %S
DA Z T b DTT,

3 3CHR

[1] H. Oigawa, K. Tsujimoto, K. Nishihara, T. Sugawara,
Y. Kurata, H. Takei, S. Saito, T. Sasa and H. Obayashi,
Journal of Nuclear Materials 415 (2011) 229-236.

[2] H. Takei, K. Nishihara, K. Tsujimoto and H. Oigawa,
Journal of Nuclear Science and Technology, 49, 4
(2012) pp. 384-397.

Design of Next Generation Rapid Cycle Synchrotron for Integrated Radiation and Nuclear Science
Yasuhiro Fuwa, Yasutoshi Kuriyama, Tomonori Uesugi, Yoshihiro Ishi

fuwa@rri.kyoto-u.ac.jp



(P21) o BEE K BEZ 29mTh D H A K idkhh b D EZZERAERIE

(BRBERR, JURIRTHF | LKA - Kok ORHBM, M RE, EITEA, ER JE,

RESE L ORE B =R

1. 1ZLDIZ

229mTh |3 7.8 + 0.5 eV &\ 5 FEFITE Ve — %
NX—Z2FL (1], 2oz 2 L¥F—3ERE 160 nm O
BZEEEHN TG T 5, FhiEl = R L —7% 229mTh
SR E T ORATRLF— L RIBEORETESTHD
72, ALFREEIC K- THEERKZ O L ONE(LT
% (NEPERHR E 7213y BER) & D FERIC BB
WEISRN TR TN D, Filt, 229Th 23 PR
OARRETIL 7 + 1 ps Ol CTPIERER IS K 0 B
T 5 EWV D BFERESHE S N[2], Lo, A
BICBWTHLINETKHEL XL I,
22omTh 7255 Dy BOET) 28 L7=Blix E 727 <,
1EEAEDIRRETIINFIRHIZ L VAT D LB 2
HALD, AWFZETlE 229mTh DLk EA Z (L S8 5
Z & THIDORTRE Z ik A, ALIRREIC L DA
DOZEAbE L0 EEAICBIRI L, 229mTh O %
fif+ 252 EEHME LTS,

AT Bk E (3] & 233U oEEREE H
WL 238U O o BEZRIZ K 0 ARk L7 OBk 229mTh %
HF AR THETHZ Lk, ZMA 40k
s OB T b A o % 5 S H 7= 220mTh 3B}
Z B UYA-TE 24T - 72D TE DOFERIT OV TR
w15,

2. FEBr

229mTh | 233U D a AR Sk (Al D A A2 )
LLTEON, INEH AP THET L Z & THM
DA FREE (v BREBEOREE) 7O EELFK
JESHD LR, REEROME S Fig. 112
R, £, KB LEE NI 233U A R & 4
WaRE L, —JEEEG| & LIRS A %8N
L7z, TORELEEZAITL, —ERMAFSZ & T
BEZ 22omTh D 7 A S Stk 2 FH R U | S 2 il fli
L, RIS H AT He A TET v{b/KkEREZ N
TNV T HIETRAESET He/HF BET A%
Az, ThFs &9 4 7 vfb b U 7 LD LSRIRRET
X, BRINRETOMEGT R X —0, il R
—IDHREVERBELONTEY, vHREBENE
LB FIREE L LTI S LTS 72, HE 4
AEGH I AT W, GRS LTSRS
DEZ B2V EHIFFSND He T ADORZHHEIZH
W2 RUBES [RIERICFRE L 7=,
HeA-HEITH 10°C 1T EIN L 7= B THEEE 2 H
VT 4-10 eV OFPH TIT o 72,

3. fER

22omTh % HF/He {&A 7 A O"He 7 A TR L
ToEPN T OFEN B b 61k O 3 B &
Niz, ZHHDONTHHAMIEEC 2830 KON 232U
D HHEZE R H R OWREFED B FREEIC L > TE LT
Fx a7 ThDHaREENREWZD, 28U 2
FERERL L, AR R L Th Haflif|C 229mTh 5K
Braifl U ObFlEEZ T 72, TOREER, JBIcHE
B IR IR ONT, FTOh Y
YRUA NMZOWTH ANy I 7T RERRRET
bolz, DFEV ., BB ST O
WEFEEO LD THD Z &L NHERTE 2N,
22omTh O PN Y 7 2B T 5 Z LT TE R oTz,
B D 29Th O Bid o BEAEIC L W EEL TEY
FEBY OBENMHESN TS Z LITMRTETE
D, EEODENSEZ T, AT HoIBEh
DEMIT T STz, A EIT o I FEBRS T
FkEZ & LT Sz 229mTh 2344312 HF 5 2 &1k
FRIGEEZ LTE LT, WEERHICZ X - Tl
BAELTCLESTZAREERS Z 5N 5,

BR——

(B>

URESRM
( FBHE )

Fig. 1. Schematic diagram for preparation of 2™ Th
sample reacted with He/HF mixture gas.

2 3k

[1] B. R. Beck et al., LLNL-PROC-415170 (2009).

[2] L. von der Wense et al., Nature 533 (2016) 47.

[3] Y. Shigekawa et al., Rev. Sci. Instrum. 87 (2016)
053508.

Vacuum ultraviolet photon detection for 2*"Th reacted with He/HF mixture gas
Yuki Yasuda, Yoshitaka Kasamatsu, Yudai Shigekawa, Atsushi Shinohara, Koichi Takamiya, Tsutomu Ohtsuki, Toshiaki,

Mitsugashira
yasuday11@chem.sci.osaka-u.ac.jp

_38_



(P22) v MRSETTEEZ Ve Cu 7/ B FEaAflic X S Mifbtbm _BiCBd 5475
CRBRHFRBE, HALK AR | FERBE 2. RBIHEERAS ., SORIETAF 9 ORIFIGH, 5 B AHS,

B OEE, AW, KB . mR A2

REIZ/D ., B A XHRIZE D LT ROIR
€&

L)

1. [REIWEOY A ZH/NS <720 EEE nm
H

V33E > 728 LUWRRE O R BL0R M o 10 B3 Al RE
B[], O WV TR EN D ITET BRI 71T
BEIR I OEFERE M ELE L CTHE ZED TV 5,
FTH, Cu /R HIFEIRE LTETHY ., &
WESGEREZA L TWDH2D Ag T/ R I2X
DDEEMT A 7 REKHIMBYE DR R N B
TORANPFESN TS, L, CuT /iki+
IR b L ONEIR P COWMNE Z D one &)/
YA X TORENNEEE 2D, Fexr DT NV—TT
VR AE T SO & bR (e 3 2 RS R Tk % A
WT, ZNETIZ Cu & Au 2 E4Ab Li=F / ik 1
BRI L TEY  A4fb35 Z & T Cu kDT
J R L L CH M b2 R 2 L E2/R L TE
720 ARFFETIE, Cu-AuB L Cu-Ag J5%27) /1%
B DAL & &SN DWW C R L7z,

2. [SEB7E] MKIZERESAR(Cu(COOCH: ) - H,0, 4
$ER NaAuCly - 2H,O, $REEIR AgNO;. Frimis Al
SDS(8mM) % N Z 72V A 20 mL 2725 K5, A A
VIRFE % Au:Cu, and Ag:Cu=1:1, 2:1, 4:1 D JE L TR
LT, Ar H A TR v SRERR CRABR R 705 52
BRI, #REEE 2.0kGy/h, BURHRE 20 kGy) 21T - 72,
F 7o, BEEE OWEIRITE O EE T (UV-vis), FEimh
BB &R RE A S E T B
(HRTEM)IZ £ 2 @122 K OV 1 /L3 — 53 B X o i
(EDS)WZ L B eHE T 4T - 12, BT, ki O EN:
ZIRDH OB 2 DABKRKRICERBE L -
RFRF L, BRETER & A U < OB IE (U V-vis), it
HUE - BIEE . X B ES EXPS) & VT 21T
STz, 728, TEM #EHZIBA L TIX TEM 7'V v RiZ
T NEFET L, BHZER TS,

3. [FE5] X1 IZIEAL 2:1 @ (a)Au-Cu & (b)Cu-Ag
DOWSEEERERER 2T, () TIHE Au O[T 7 X
E(SPR)E— 7 DEIZHN TV D RO IR
BTN Tnb, Zhik, EDS OfERN LA
L72Z EICHELTWD EEZXLND, —FH., (b)T
X Ag & Cul2)iCH 7% 2 5D SPR 23Nz L CHIL
ThO., &b LD SRS 2 N EIVER L
TWD ORI TE 20, K2 [ EAER LIZRL 0
TEM %% 7~7, Cu b AuAf A Cu b AgA A%

H PRS2, ARz 30 4R wL4 YE SRR

[RIREFR SR STIZ TARR L 72 RE 130 B E O B VERIR
ToH o 1o, EHIRIEET Au-Cu 73 10nm, Ag-Cu 7% 20nm
& TLHDIMEEIT L > TRIRICKRE BN E LT,
TN DFRERNG . BWINA A > DA L - ThE
FOERBICKE BT D D07,

L] 14

= a 12

: o L ‘1 b) | A8

e (]

£ . cu
g N | -

30 30 40 W00 60 700 S0 0 20 40 S0 60 70 80
Wavelength /nm

1 ERMFORIEMNERR (a)Cu-Au (b)Cu-Ag

E2 E£HRHFOTEMER (a)Cu-Au (b)Cu-Ag

ZD X RERA T DA X D AERK T DE
WL BB OEWIC L BE R ORI A RERR
TORFEA A B OWA— BT O VM E N2 -7
ZEMKRERERTIT RV EEZLND,

ZE IR

[1] R. Kubo, Journal of the Physical Society of Japan
17 (1962) 6

[2] Szu-Han Wu et al., J COLL I SC 273 (2004)

Synthesis of Cu nanoparticles stabilized by alloying under gamma-ray irradiation field.
Motoaki Tanaka, Shintaro Toda, Masaumi Tani, Akihiro Iwase, Yoshiteru Mizukoshi, Noboru Taguchi, Shingo Tanaka, Toshiyuki

Matsui, Xu Qiu, Fuminobu Hori
swb02091@edu.osakafu-u.ac.jp
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(P23) Zr (IV) - B H4EL DEEARIC KIS T EREE DR E

(KRR, mAFEFFED OF Ms, /IEKGE,
1. XU DI BURNYEBEIEY O Mg L5522 23l C
X, BEDICE TN DR OM T K TOR
T ETLIVNERND D, 4 MiEEA A &L
TIRE > BROBITEEIL. #iattoTrELr 7 7 2
KERAbiLE (M(OH) 4 (am) ) DIRFREEIZ L - THEL
INnb, —J. BEMIIEGEENDI B —R72ED
BN RS D LWL 0A Yy ) iR
(ISA) D X 9 72 N THREJE DO A BEEE 3Ly BRI 3L AT
THAHEMENR D D, 4@7»2”WA@HkI%
FED S 7L UM pH 23T TLE R Al s R
PR L, Zr @O RLH Tﬁ{»erﬁ&rf“%:tmﬂuéﬂié L
FLH ST (1], & OFER 72 S5 A B 13 B & 2z
7o TRV, TSA 13X, RALKFEHERIGIZH D v
RE T VHE (COOH) 721 Tl #ibknZ¥or R
o (FOH) ZFLTERY., OH ENEERIcHE
HLTWAaEEREZOND, £ 2T, KiFFET
1% Zr & ISA OFEARRICHIT D O EEOZHRICHEH L
77o WEEDORL D FuF v hLR U ERIE T To
Ir BWREEZET 5 & & b, BRSO E2ITV., X
M%@tFD%VﬁwﬁV&ﬁﬁkiU%%V%@
B EZHEE LTz, S B0, BT — XIS R
e Zr-b Ra s VR v BRESR DS54 R E SR
Rz, ISA BIOREOR RS KL
RUBE L DA ER A T 5 2 LT, RIS
KAE T OH EDEEIZ SOV TRRET L7z,

2. FEBR: VSARPESERRCIX, BEBE (CH,COOH)
&R e R R igeE LT,
— /L (HOCH,COOH) . ¥LE%& (CH,CH(OH)COOH) I X
7Y+ U W (HOCH,CH(OH) COOH) % A -, #EHA
ﬁm@%ﬁ%mi@uTmiﬁ_ﬁ%Ltohm%
WEEZ 0.01M & L7 MEEIRICE R o LR v
fe (L) Z¥sh L., NaOH KIEHRIZE D pHe & 2~12
I LT, 20L&, E ReX U ULRCBOR
FE ([L]o) (X 107°~10"' M & L, A AV (1)
IZNaClO, i kY 7 =0.5 & Uiz, RENRIKZFTED
WM A2 §E L7k, R A 3 kDa RS A1l 7
S — (FLEK) 2 nm) TABL., AED Ir BE
Z ICP-MS Ik W E&E LTz, Zr REOKRHIER L X
Z 10 M Tho7e, BEFESHT T, BUBHANR D> & [
FRVLER 22 o0 B, wole L7, XRD JIE. BVt &
OoeE T2 5EhE LT,

BLOD
7Y =

ferx Kige, BRER

3. AEE
OFEEE (ACE) : HEFEIREE ([ACE],.) 0.01M T,
Zr (OH) , (am) D B DHFE (2, 3] L 1FIF R CIAFREE % 1~
L. [ACE],,.=0. IM DM pH TIXIEMRE D F5- L7=25,
HRME pH A T, MRS IS lERE O %5 513 L B v 7e s
S77, ISA HIFFTO Zr M1, F9metE~h
P pH TEVMEZ 7R L TR Y | Zr-ACE AR 1% Zr-1SA
VAR L 132 < B 2008 /B oz,
@7V a— g (GLY) : Zr ISREEIX GLY 28 £ 7220
A2, 3112 LT GLY JR /% ([GLY],,, = 0. O1M, 0. 1M)
W UCER U, Zr-GLY $SRDA RS RIE S i,
L2sU i pH 256 7 v U M pH fEIGIC I8 1 5 GLY
HETO Zr WL, pHe & & BT TF L, ISA 4
FETOFEN ST OMERE AR ST,
@FLEE (LAC) : FLEEUEE ([LAC],,) 0.01M TiX, GLY
DI ETWERRE NS b= —F ., [LAC],,, =0. 1M
O pH AESE TIE GLY HAF T K D ARVME & 72 o 7,
@7V kY B (GLYC) : 77Uk UEEFET
([GLYC],,. = 0.01M, 0.IM) T® Zr IR
7r (OH) 4 (am) DB DA [2,3] L v K& < EH L7,
thE pH i8I Tl GLY B X OVLAC F F oo & B
720 . GLYC A7 T OWEMEEEIL pH 12X L T—ETH
0. ISA HAF T OIEME L REEOMEE A R ST,
—ﬁ\7wﬁUﬁmHEWTi ISA A7 T OVRMEEE
IXpH & & B EF L=oicx LT GLYC HfE T D%
I pHIZH L C—ETH o7,
PLEDFERIN D ISA BEILAF T O Zr TMREEIL, ACE
DL IRANKRX IV NEDOHZOEERIZ L DEHET
IT7enWEEz 5%, GLY, LAC B XN GLYC H7ETF
TOEBFERNG . AEERIF T TO Zr BREEIX
JIVIR S UVIEICEEE T D OH 2T k%<%@én
HLEZBNT, KT, oo O OH F2, ik pH
WHT VA U ME pH GBIk COSEAERICE S LT\ D
:kﬁ%%éhtoit\thmcwﬁﬁchm
VB R 2 T S FTREME NS 2 BT,
%%Ti BEFE AT OFERZRT L & BT, KF
e TTT@ZrmMV@Mﬁ#%ﬁ6nt@$
RES A i 5 2 & T SEAERUIC KIFE T Ol ks &
OV CH, F2 D - W C K 0 3R 2,

ZE IR

[17 T. Kobayashi er al.,
233.

[2] T. Sasaki et al., Radiochim. Acta 94 (2006) 489.
[3] M. Altmaier et al., Radiochim. Acta 96 (2008) 541.

J.Nucl.Sci.Technol.,54 (2017)

Effect of functional groups on complex formation of Zr(IV)-Organic acids

Peng Wang, Taishi Kobayashi, Takayuki Sasaki, Akihiro Uehara
wang.peng.23w(@st.kyoto-u.ac.jp
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(P24) B-3 /MHZ% H M EIPTEHEZR OES ML 2017

GO S SN TR
TR, R SR

1. XUDIT : FEBRF I 47 LB/ WF2e R 1
S (KUR) O B-3 SEBRFLICITHRE AL 4 il oo -]
Pt (4CND) A% E STy, EMfkick > T
BB RIMEE LTz, L L2y s, B3 FEBRIL
1% 10° n/s'em® GREMZE . SMW Elsk) o+
—LBEEALTRBY, PHFEEL 1A LEWE
b, ISVEBNRZEM (0 ZEM]) TEMIT D Z LA
BEThDH, TDOH, FHET Ny 7 7T 0 REli
TERS 5 Z LA TEIE, KUR HFEF AR & L
THWEHT 2R TES, -, PHET2FIH
THIET, WEFORTLHE OkFE, VFULEY
&/ L) DR FEMEZBERSRETE S Z
L, VT U A TRE, KBRS B Ok
BHLD X 9 7o = RV X — MBI~ OF) FH AR S
Nz, UbokdeBmns, BrE, B-3 EELIC
/NS B B R BT R OPRMHEE N ED ST
D, AFELTIE, SFEE (2017 FE) OEEREZRO
MR R ONE IR W T3 5,

2. HEEMEEB LOMEMRM © Fig. 11/ Z B
e ETEE (B-3 FEBRAL) OF%ERIZ R~ T, B-3
FEBRAL D BRI R IR D R AR K OV 5
{BVEEEIT o T2, FRZ, AIMED T 7 4 T m Yy
73T TR L, GRSV T BC LY v
FOEFEa 7 ) — T ay 7 ICEEHZ T,

B-3 EBRILIZ Cu B/ 7mA—Z%F|HL CHEEAHM
FE—AEE 1 A) 2L TS, 4CND Tl L
Tz Cu EB/7aA—Xflfll AT =4 A—4E/MEL,
T 28l N 2T — Y (R NA A UL AT —
U, FRHERERE (BR) ) 2EA L7, X 51T, 4CND
DAY —T )« T=FA—=HEHEL, HFillce—
Lo — N2l 2 =4 A —% (Huber 440,7430)
@ LTz, ek, E—Av vy —HOrbiElET
DOFERE (L) X 900 mm TH D,

Huber 440 O 7 — A EIZHRX O RNV 7 & 3R iE
L7z, FPEF Ry 7 7T 0 REBINMKET 5729,
B,Cl0% AV RV =F L > ((KK) 7 hL— )
BLOBLC LY ZEH LTS, ZiE T 4CND
DALY« 372X —H Tl BE WLHIGHEE Y 1 R
ERA SN TWR, ZhvafE L, 2l *He A
iR (BEARR 12 AT A%hE K 300 mm) & 25 K
M AL7, *He H AR R ITHH OB HER X 7 NI
1 ° MM CRCE L QD 22 iR % 1a) ESE5720,
*He A AR HZsOMIZIL Cd HUZELDa—RTa) A—H A3
FEASNTND, 7ok, BB ORI ER £ TOIERE(L,)
1% 1200 mm T2, JI7E FTREZR AT (20) DHEIFHIL,
5°<20<150° ThHD, T=AA—%DOiHilf, FVE1

KAERT®. I AR, mAkBE L) O —IK, WA B, HEFRS, EEgx

BOEH, FZONWTIEX, X TR—VYFrary
a—H— FETi79,

& 512, Huber 430 @ _EIZILH 7 7 > (4220 mm)
OBV fHFZEAEEE LTz, ek, WHZ 7 v o&m
MBE—LE X —E£TOESIT 416 mm ThH D,
WHZ 7V EHTClia—0—I2 L5 B HhRRE
MDHEETH D, BIE, HEMERERE, vy Xx 7l
—7HERBE, FEORWEEZIT-> TN 5,

I RO vy a = el
1TL T, 2017 AFBERK L L [RF]H B &2 B4R L 7=, Cu
T)IaA—FOPHEIKETL. 1 A OFEFE—L1
FAFTREE 2D FME TR AR E O R M 17 A AR
i ~OF FHZ B L T D,

Fig. 1. The compact multipurpose neutron diffractometer
constructed on the B-3 beam port of KUR (under con-
struction).

The current state for constructing the compact multipurpose neutron diffractometer on the B-3 beam port, 2017
Kazuhiro Mori, Ryo Okumura, Hirofumi Yoshino, Setsuo Sato, Haruhiro Hiraka, Kenji Iwase, and Akihiro Okumura

kmori@rri.kyoto-u.ac.jp
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(P25) [RFIFHHEFIZ L - THE T B DNA BEST

(Wekfpsrt, R OFRZEY, fElmE,

1. XU EEEBORR (BLT, B o4
HFNL BEWE DNA I EE 5252 LIk £
3223, H#: DNA EDOIFIEIX. v #R°X#R7e
EICL2bDIZEF L, TN OBEIC X DHEE
DORRREII A2 SR Z < RSN TW5D, FAX, Zh
F TSR E R A W S0 T EORL 1 AR TR 2 E
HIMAC LA FE8k 28 U C, BRI »THEL D
DNA D 5T Z21T-> T 72 [1, 2], % DOAFZERF
E LT, ERHRO X 5 72 LET MGHR T, v #R
D X 9 724K LET fdhir & #7025 DNA BEICER 1S
HILDZ ERDoT, AT, JRFE T
(2 k> THE L % DNA BIEOSHT 2470 FET-#RIC
X DA B D5y TR ORI 2 B I EBRE2 1T -
7-DT, ZZITHET S,

2. %77 A K pUCI9 DNA % 10 mM Tris-HCI,
1 mM ethylenediaminetetraacetic acid, pH7.5 (TE) 25
ng/uL DOIREEICEME L, TR FRE AP TRMET
MR 21T > 72, B9 2 DNABRIZIZ 0, 0.1, 1
M @ dimethyl sulfoxide (DMSO) Z#RNL, 7
AN AT P —REDTRIN L D DNA HEIR
OB R LTz, AR EIL 0, 0.3, 0.6, 0.9 Gy
T, METEEE AR REIC LD FH L
7zo W2, DNA % 1.2%7 # 1 — A5 VESIKE)
L. #5217 o7 [3], EXUKENATIC RS DNA
% endonuclease 111 35 X OV Fpg TULEE$ 5 Z L 12 &
D, EhENBLE Y IV UBEE, B S

M Control

ARINZS L

No enzyme

FAHSRERT . LT EA

%Z DNA SHUIWNCAH L, BXIKENZ L 2B 8D
ZAuiC kLo EEmRH 2 REIC L7z (3],

3. RS AP Ko T U S DNA 8581k
BEIZHOW TR, BREISS U T—AREE oAk %
R type I OIEDHEI L, 0.9 Gy TiX21%& 78>
72 ZOWEIT y BEOX MO E L Y K&, EhL
FHRROUENIAEL L T D Z D, & LET i #
IR L E 2 Bz (1,2, 3], £7-. BEEALEZ
LDA »FaX— MILD type HUILESNF E A EH
MUZeo 722 & iR & FEIXIL D DNA HEss
B OFAENT, PHEFRTIRIEEACEZ S0
& DRIZ I 7o, DNA ZAREHEIITE 0.9 Gy £ TOM
HTIEE A SN o Tz, BEREIC X DR
(LI HARE O SHTERIT, MBS LT, 7724
—DNA BEDA A RS type T OULEAHIN L 7=
ZEMD, TERRIRENC X LR S A & T
75 AH—DNA HENELTWDZ ERbhoT,
BIfE., DMSO Z /% 7= DNA %> 7LD &4T -
TBY., WIS TIET O HINVATR Y ¥ —HEDH
5525 DNA HENR~ED L 5 ITEBT 502 B
B THET D,

ZE IR

[1] H. Terato et al., J. Radiat. Res., 49 (2008) 133-146.

[2] Y. Tokuyama et al., J. Radiat. Res., 56 (2015) 446-455.
[3] M. M. Ali et al., J. Radiat. Res., 45 (2004) 229-237.
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Fig. 1.

Agarose gel electrophoresis of pUC19 plasmid DNA irradiated by the nuclear reactor neutrons without

DMSO. M is lambda HindIII size marker. I, II, and III are type I (intact), type II (single damage), and type 111 (com-
plex damage). Control without incubation and No enzyme with incubation only show direct occurred strand breaks.
Endo III and Fpg digests show oxidative pyrimidine and purine cluster, respectively.

DNA damage induced by nuclear plant neutron

Hiroaki Terato, Yuka Tokuyama, Kanae Mori, Toshiro Matsuda, Hiroki Yamanishi

terato(@cc.saga-u.ac.jp
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(P26) FEERVSIR > b D /X T VT b DOVSEERh H R

(BRT, B4R ' 7 kA °) OFAER, sFmER:, JIILEEKR, BF#ERE

FAASEERR °, IR T, RRHRAT

1. XU BIE, EHFRENDL, =3 LX
— L LTHEAMATATEZDICT T 07V =T LD
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Fig. 1. SAXS profiles from OVA at the concentra-
tion of 2.5 mg/ml as a function of exposure time.
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Fig. 1. SAXS profiles of B-conglycinin dependent
on the pretreatment temperature.
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Fig. 1. Sedimentation velocity (SV) data detected by

absorbance method for BSA.
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BSA obtained from SV data detected by absorbance and

interference detection.

2% Sk
[1] Shuck, P. Biophysical Journal 78 (2000) 1606.

Analytical Ultracentrifugation for Structural Research of Protein Solutions

Ken Morishima, Yusuke Sakamaki, Rintaro Inoue, Nobuhiro Sato, Masaaki Sugiyama

morishima@rri.kyoto-u.ac.jp

_49_



(P33) v VF FAA VEBEOEWREEHITICET 528

7Bk 'L JST & &0t *, ALRBE, R ) OHIl PE2 FREHE >, HILIEM

He BRS¢

1. [XCHIT:

JEA L TOE AE OSAREEE HRIZ BN T,

K=y Nyt O BEERSCEAERMEAEER %
FHITH-DIZIE,. RAAL VA — L TOERED
WS R DVLEN S D, £, SR E L
TORAAVOELZTEZWHLNZT H I &I,
ex 721 EFEAERT 2 % X OESTE
PO R[ VM D4y - AR O PRIV E TH 5, ki
ROEEEWFTIE, 2D L 9D 7B SRS Dk
a2 EOXDITHAT 20D EERFRELE 25,
AWFZETIEL, X et 2 HnizErv— A
WHEEE DT> I ab— 3 v OfE LT-AHEIRE
ERENTIEZ LD~ VT R A A R AEMEDOEEE
T 21T o5, Fl2. HFvIal—a U E2EMT
BHIZ LT, RAA AENE L EE) L2 E AE O
AL SR FITiEIE & fRAT T 5o AR R RE DT IR BUEL FEBR
EREIZFRE DIV TN B -3 FRRE D b A 1 D 572D
DOEBIERZ, FHEEECL->THBELZL, &
BDORAAL DR T EAEMAERZ, BT
UL BB AR ER F Th Badt 2 N2/ oy fibe
T 5,

2. FHE

AT TIL, 32D KA A U EFSIME <L
F RAA VERE THDH MurD OFSHEEE 2~
(1], ZOEAEIZATP RV ' ROfERICE » T,
FEAEALO TS & Eh LT R A A A& b &b
THEEZEZLNTWD, v Ial—ra ik
LT RO EDH LT, X =7y MMy T OREAES
NORFREEDFEL X & RA L VEEBN D v 7L
TWAHZEERTZEEHE L,

3. R
S3ODRAAL UMD X /37 E MurD % #
— &y N LT, YAy R7 U —IkE, ATP #54
REE, U T2 FREGIREED 3 DDAREEIZ DUV T,
AR IMEELER Z T 5 & L bz, oo
alb—arhnbt SAXS 7u 7y A VEFEL
7o (Fig.l), TORER, ERLFRIIBRN—H LR
L. SWREOEEMEEN R D b a2R LT, £
7o ARG RRE D TR T — & I D R 43 FRBE CIATR
EEHERm CE DI L xR LT,

EBIT, BTV ab— g URERO RS ETH
S, BREICEE L7 KA A iEEh 2 Lz, #+
LT, 2D RAA iEEA, MurD OFHAEAEH 1 &
DOFEAICEET 27 2V BIREDIRLE L v T
LTWDZ L ZRBT HRERNG B, FE T,
IMEABELICIMZ T A Y v a—2 & -8
RIS IEMRAT O B 5 1A L AR RO FIEEZEA L
72 HET, BEED R A A L EH) 2 R fifge < nf
WAL L., B p2EMAr— L ORI Th vy 7L
TCENREE ) DR E O Ein T D,

Calculated SAXS
profiles in MD

5| Apo state
10 ATP-bound state
Ligand-bound state

01

2 3 4 3

Q/A"
-5 L .
10 ): Experimental SAXS
s profiles
R
.
[CAlM3 =
— 6-
! Apo state
s  ATP-bound state
B Ligand-bound state
10 0'1 7 R S
' Q/A™
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Fig. 1. Oligomer dissociation of CgHspB1 at elevated tem-
peratures

(Left) CgHSPB1 Wild type (6nM), (Right) CgHSPBI1
S15D (6nM)
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Fig. 1. SANS profiles in iCM-SANS. The closed circles show the
SANS profile of 72d-KaiCpr—h-KaiB complex with the 6:6
stoichiometry in 97%D-0 solvent. In this solvent, it is ex-
pected that 72d-KaiCpr isinvisible due the contrast matching
to the solvent. The red line shows that the calculated SANS
profile from the complex model (the inset figure).
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Fig. 1. The Guinier (A) and Kratky (B) plots of

small-angle X-ray scattering of Sp1-QA (black), Sp1-QB
(blue), and TAFAN/C (red) shown in open circles. The
lines in (A) indicate the results of linear curve fitting for
the data within the Guinier-region.
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Fig. 1.
in crowded condition (upper left) and in dilute con-

Time evolution of SANS scattering profiles

dition (lower left) and time dependence of I (0) in
crowded condition (upper right ) and in dilute condi-
tion (lower right).
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Table 1. Experimental condition used for Ca
isotope analysis by TIMS.

Property Setting

Accelerating voltage 10 kV

Source vacuum 1 X 107 mbar
Analyzer vacuum 6 X 109 mbar
Faraday cup 9

Baseline(each block) Delay time: 10 s

Integration time: 16 s

Data collection

Blocks/run: 6
Scans/block: 10
Integration time: 4 s
Idle time: 3 s

Analyzing temperature

1500 — 1580 “C: 3A
Boiling point@1 atm:
1487°C

0.08
=8=30m
0.08 - (LLE2)
0.07 -
0.06 -
0.05 -
0.04 -
0.03
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0.01 1
u Li ¥ T Li
38 40 42 L4 45 48 50
Fig 1. Mass dependence of observed Ca isotope
separation: ~ Preliminary.  Circle/Square: 30 m

Tri-angle/Cross:

60 m for

stirring  and  standing

for separation, respectively.*: Preliminary

2% 3Lk
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Neutron radiographs and Bragg-edge images of solid samples solidified by different cooling process
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Fig. 4. Bragg edge images of LBE before and after the solidification
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Fig. 1. Calculation result of interface normal: com-
parison of improved (HF) and conventional (Par-

ker-Young) methods.
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Fig. 2. Simulation mesh of experiment for gas entrain-
ment rate measurement.
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(a) (b)
Fig. 3. Simulation result of two types of gas entrain-
ment phenomena: (a) bubble-type entrainment and (b)
vortex-type entrainment.

Gas core
Interfacial

contraction
Bubble

pinch-off
Satellite
bubble

Outlet pipe

Fig. 4. Close-up of bubble pinch-off at gas core tip:
interfacial contraction near gas core tip and cut-off of
interface at contract position.
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Fig. 5.
trained bubble trajectory in large-scale reactor model

Simulation result of gas entrainment and en-

experiment.
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Fig. 1. A(7) at scattering angle 6 = 60° for aqueous
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diagram of flower micelle
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Fig. 1. Concentration of interleukin (IL)-6 in the supernatant
of rat glioma cell line (C6) cells. IL-6 levels in the superna-
tant at 24, 48,72 and 96 h after 4 Gy irradiation were meas-
ured using the Bio-Plex system. Data are expressed as
means of duplicate samples.
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Fig. 2. Surviving fraction of cells after 6 Gy irradiation. Left
and Right graphs show the results for rat glioma cell line
(C6) and non-tumor rat astrocyte cell line (RNB) cells, re-
spectively. Data are expressed as the mean of three inde-
pendent experiments. Significant differences were observed
in C6 cells between interleukin (IL)-6 (=) and IL-6 (+) con-
ditions (*). Error bars indicate standard deviations.
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Fig. 3. 53BP1 foci of rat glioma cell line (C6) and
non-tumor rat astrocyte cell line (RNB) by imunofluo-
rescence staining. Average number of 53BP1 foci in the
nucleus at 30 min, 2 h and 24 h after 1 Gy irradiation.Upper
and lower graphs show the results for C6 and RNB cells,
respectively. The average of 53BP1 foci per cell was ob-
tainedfrom counting 200 cells in each group. Data are ex-
pressed as the mean of three independent experiments. Sig-
nificant differences were observed in C6 cells between in-
terleukin (IL)-6 (=) and IL-6 (+) conditions (*). Error bars
indicate standard deviations.
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Fig. 4. Intracellular reactive oxygen species (ROS) level
and mitochondrial ROS level. (b) Intracellular ROS lev-
els of rat glioma cell line (C6) and non-tumor rat astro-
cyte cell line (RNB) cells were measured using a fluo-
rescence spectrophotometer. Left and right graphs show
the results for C6 and RNB cells, respectively. Intensity
of 3'-(p-aminophenyl) fluorescein (APF) fluorescence
was expressed as a relative value against that of cells
without irradiation and interleukin (IL)-6 treatment (c)
Mitochondrial ROS levels in C6 and RNB cells were
measured using a fluorescence spectrophotometer. The
intensity of Mitosox Red fluorescence is expressed as a
relative value compared with that of cells without irradia-
tion and IL-6 treatment. Error bars indicate standard de-
viations.
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Fig. 5. Mitochondrial membrane potential of rat glioma cell
line (C6) and non-tumor rat astrocyte cell line RNB cells.
Left and right graphs show the results of C6 and RNB cells,
respectively. Intensity of red fluorescence per green fluo-
rescence of JC-1 is expressed as a relative value against that
of cells without irradiation and interleukin (IL)-6 treatment.
Data are expressed as the mean of three independent exper-
iments. Significant differences were observed compared
with control. Error bars indicate standard deviations.
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