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Fig. 2.
acetylide complexes.[3]

197 Au Mssbauer spectra of the investigated
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Fig. 3. Mossbauer spectra of Sr2VFeAsO;5(a)d =

0.232, (6)0.267, and (c)0.509.[4]

4) Wim 72 H A S IREEAREAR Sty Sn0 D X X
Ny T =436 GORER TS [6]

W T A A NBEIE bR v Y VG e
KE70 Z LMLV, THFREIITHIZE N T
TWAMN, Sr RIEEZED Sty Sn0 1B W T, 20
BRETHO TBEENE RSN, 2 0bE®
T Sn W —4 i &\ 5 B DA XLEMTIHIFE A
EMBN TVl E T D Z & AHERI S 4L, Sn D
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Fig. 4. '°Sn Mossbauer spectra of Sr3xSnO[6]
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Fig. 5. '%Er Mossbauer spectra of ErMnOs[8]
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Fig. 1. Hydrogen in the deep Earth. Our synthetic dense
mineral crystals analyzed by neutron are also shown.
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Fig. 2. 1500 ppm of hydrogen in B-(Mg,2H),SiO4 “wads-
leyite” occurring in 410 to 525 km depth of the Earth.
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Fig.1 Illustration of the Fig.2 Comparison between
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[1] T. Hibiki, M. Ishii, Int. J. Heat Mass Transfer, 46 (2003)
1773-1790.
[2] X. Han et al., Int. J. Heat Mass Transfer, 162 (2020)
120341.
[3] NRC, TRACE V5. 0 Theory Manual, (2010).

Distribution parameter and drift velocity for low and high pressure two-phase flows in rod bundle geometry
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[1] T. Sasaki et al, Leaching behavior of gamma-
emitting fission products, calcium, and uranium from
simulated MCCI debris in water, J. Nuclear Science and
Technol., 56 (2019) 1092-1102.

[2] A. Kirishima et al., Study on the chemical
structure and actinide leaching of MCCI debris, Journal of
Nuclear Materials, 527 (2019) 151795.

[3] D. Akiyama et al., Phase analysis of uranium
oxides after reaction with stainless steel components
and ZrO; at high temperature by XRD, XAFS,and SEM/
EDX, Journal of Nuclear Materials, 520 (2019) 27-33.
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[1] A.M. Weeks and J. A. Wells., Nat. Chem. Biol., 14
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Optimizing protein ligation reactions: a molecular modeling approach
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Fig. 1. Gamma-ray energy spectrum obtained from a
TIBr detector
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Fig. 2. Count rate of 478 keV PG with different '°B
concentration samples
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[2]K. Hitomi et al., “Improvement of energy resolutions
in TIBr detectors,” Nucl. Instruments Methods Phys.
vol. 607, no. 1, pp. 112-115, 2009.

Investigation of a small-animal PG-SPECT system for basic BNCT research utilizing a TIBr detector
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nakamura.taiki.67s@st.kyoto-u.ac.jp

_17_



(No.5) NEZF BNCT (Z31) 5 RTEMERIZ X4 5 s RE A BT D158

CRKBEL. sURKBEAH ' KIKERK S HECPRASE® (A EEMTE"
OffEAMWAL, mHEE | ERSEMH T EEIE ' FREE 2 ImE R ° TRREZ °, BARIL . FObRE,

BIERE' $aRFE' HPERL!

1. XU DI IF4E, BNCT O7= 0 -
FIFR—= AN RGN —RIBIT L2255, M
AP HEFIIZB DT, KD EWVLEIC S D IES
EIHRETHZERBRE L, BVPET LD = px ¥
— D@ WB R VE T BB AER T D, —H. £
TEMEREBS I3 L Cld, B ool 23 +4r T72
<\ MEERRIC BT DRV ME T IRE MK 72 B, 72,
V) — 70 B P A2 TR D 2 E b EEL VY, I#
25 BNCT NEE G721 T . REMEEIC b
T BT, A7 RS 5 E OB S M E AR ]
RCTHD, T, "—FALLT/NA RaFrxr
WINT D2 EEZTWD, HarRBIRICRIETE
L7, 3D 7V v M AER L C, BRIk &R E
B T 52 & T MO & D EME/RERALI R LT
bW — B Y AR TE RS I CTE B,

ARuFge i, BERAELZHE LB T 72 b o
(%9 2 PR ARk BR A i L 7=,

2. FEBR 3D Ax v T EHWT, EENR AR OY
— T A AF—ZZEE L, 3D-CAD Y 7 k THER
Z 222 L7z 2mm JEOFEBIZNT L, 3D 7Y ¥
—lZEoTT7 7 bR LT, 77 hAEKEI
IR RE L, O E2E 150mm A, EE 10mm
DA RaF)VR—F A% 2 MERIZLHFE LT,
X 1 ICHEARBRIFO R 7 N ERT, T
NAZH A7 a ha = 2BS PR C-BENS
OWHF OORNIEE L, B 12cm (22U A—FL
B E T B — LA R LTz, BRERIC, ©ofl
TR BEZESTHZ LT, 77 v FARHIBIT
HERMEA S I LT, E72. BREERBR O R
L SERAICE AV I al— gL, RIT,
SERA ET, [EEOAR—F AR EHHL, 77
NARMEIZBIT DT 7T v 7 A%FHE LT,
Z OB BRI AIC BT 2B T T v 7 A 5%
DINO¥—FEIZ/ D L 212, A—F AR EEHLD
b a1 72,

3. HEE SERA 2k A I a2 —>a UEMEITH
SRR O RE SHEANTHET 5 2 & 2HR L,
4 2 (R =T AR A AL S B LT kB, R
BT OBAWT 7 T v 7 ADEERY, R—7F
ATAREAET % = LT, G 5-8 OEFIET 7 5
v ARHEMLTND Z L R’bind, K3 IL77y
b A& SR =T XA 10 em 2172

L SERA O I o L—3 3 VEEICE S 20mm B
R—T ZFHBEOEFNE T 7 T » 7 2D E 7R T,
20mm JER— 7 A HRFOE— X 10.6 % TH Y |
il Lo AR —7 ZAEARL 2 % Th D, Lizhio
T, N FaZFvR—7 20K, BHOEELIZ
Ko THREERBHIIBW T R T T v 7 A
EIERTHZENARETH D EHFFTX 5,

B 1. REERERIF ORI~ 7 > b A

X 2. R—T ARREEACIC L > B 2
v 7 ADEA

o " Optimization m=m
— 1.0x10 20 mm thickness Exd
8.0x10°

6.0x10%

Thermal neutron flux (nlcmzfs

]
11
4.0x10% | E

2.0x10%

0.0x10°

0o 1 2 3 4 5 6 7 8
Number of point

X 3. bR —F A& 20mm BEAR—F 2 {FHH
FEDO ARl AU IS T DB 7 T v 7 AL

2 3Lk
[1] T. Seppald et al., Appl. Radiat. Isot., 2004;61:787-91.
[2] H. Tanaka et al., Appl. Radiat. Isot., 2011;69:1642-5.

Research of optimal irradiation method for superficial tumors in a cyclotron-based epithermal neutron source
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Figl. Size distrbution of Cl and Br in the atmospheric aerosols collected at

Sakai in 2012.
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Fig.2 Concentration of sea salt
particle esimated bye element ratio
of sea water. Red areas show the
depletion of CI and Br.

Size distribution of Chlorine(Cl) and Bromine(Br) in the atmosphric aerosols.
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Ze 47 (KUR) @ E /K 14 7 5 5% i (HWNIF) 1 3% &
ERTWg ARy BT L 2Aa—F 27 5] 1%
19 PGA DFEHEZFHALIZV AT LAD—DOThH D,
AT L Aa—7v A7 At HPGe Y-8 AR HEs &
2 SOHWa Y A —F B ETRERT L A a—7
THERR S LD (X 2)2, WNERD 2 2D =Y A—2 |3
NLTBEIFRETHY, 2 ) A—Z22BEHIELH
LT, TORELIfEEZTLELTCT LA
TRIFOYEK « M/ ATBETH D, HFEMINTIE, 3 )
TEH 72 IR U FBIRE A R 23 FTRE 72 T A T N D FERK
ZHELTWD,

First HPGe dclcu(u%/\
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lul
NCA

mproved gamma ray
. telescope
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collimator
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. - 1l P St
Clinical { o=l 100 cm
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Fig. 2. Improved
gamma ray tele-

Fig. 1. Heavy Water Neutron Irra-
diation Facility of Kyoto Univer-

sity Reactor (KUR-HWNIF). scope svstem.

2. EB 2 o0l A —XEEREA B ST L
X ORBOLEEZHE L7 (M 3), EBREEIZHOW
T, ANEoizEE L7 7 v F 2%, {RiFED
DOIEF D 1B JREE L [FEE7R 25ppm D7k 7 RKEE
WCHiti7= L. PNEBICAER 0 B B AR 3om OFREENE
BEERARE LT, 20772 AW S E—
ABE ATV, FLRAa—FHNOa ) 2 —& iR
AL ST 5 45T 1B Hiskod 478 keV DRI
Ho~fpzitdi Uiz, 22U A —XMEREOREIXQ)
Flal)A—FagEHICEEL, F2aU A—X
i BN D 20em FHIZ TRESE A5, (2) H2 =
VA—=HERFHICEEL, 1 2) A—FEk
B2y 5 40em I FESER5A. D28V 1To 7=,

Fig. 3.
3. R K422V A—FREOEEEE B FHECR

Experimental setup.

DIRIEMEZ R, AEBRTIX, 5 4R CHREREEZEN
2~8% & FHIFR CEks R MIEZITH Z &N TE T,
F7m, 2 A—FHEBREENRKE 2D EREN/NE

K72 BT OFHERIITRY . 2V A — & HEHES R

E(D & (TR CETH > T b atEER OB BRI
BODRHLZEND, 3 Y A= I LE DK E
WTET, Y A—FMEEHEN NS D e, 2

A =L USOHEEDIZ L SHIROIZDT L A==

BB —E & 720 | FHEERIT B < & HER

LCWend, BTSRRI EREmThH -7,
B, AERCTIHEREERE EEWE ORI TE 2
Motz

Aiit. D) FEHNART LA a—7HE . B
(2) FEBSER & IE 58 & O FpBIATREME, 122U T BRIV

REREAT O TETH D, FHZ@IZOWT, T
JEIEER DAL & B — Aifil & B 2 b s CT—
WRICHI IR AL O H FTRENVE DO fERE 1T © TET
»HD,
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4 Collimator settingl
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i
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o i
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' 5 4 i
320!l R
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Fig. 3. Dependence of distance between collima-

tors and '°B count rate.

25 ik

[17Y. Sakurai and T. Kobayashi, Nucl. Instr. Meth., A 453
(2000) 569.

[2] Y. Sakurai, et al., Appl. Radiat. Isot., 165 (2020) 109256.

Characterization of improved gamma-ray telescope system for boron neutron capture therapy
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(No.8) 74N I T —Ba% & fRmtE IR

RUREESWE, BRAF ' @ A Y) O BBFIEM. /NHERS, AR, SRMAE, 258

M e SR L 2

IZCHIZ

FPET B — AR, Ay - WEREIE S B
R —BEE, PEEFIH £ TR B,
ZOREEE, BVPEom e v o e KR
FEFE—AOFHTH D, I, J-PARC ZE DN
SR METIROFIEIZE L, i/ N o In#EEHT
XA METIRBZ, E—2FHbEA TS, —F,
KUR I3 FEH BT TR T D A3, A AR
BEOBGEIAR ORIEDN S | 2026 4F LU O iE sk 1
NEE L Z 2 5TV D, filf, KUR O%AES Bk L
= TR ALY A N ICRET 2872 2B sem
OIEFENIA SN 72> TRY , FHUTORT2DIC
t KUR OFEZ W S THAi5E T 5 PR
ZREEUY A MO Z CITEETH D, £V, HE
BHTIE, AU R PR EE S (BNCT) 0729
(EREEW CERASHR oG+ 7 a e v
(HM-30 : ¥ B — A EH 1mA) BEA S, ik
FRIAZIZ U, SRR TR ORI AT IR X
NTWB[], BE, EPhrEFRe &I & —
RSB OBRFNED 5T D 2], 2O
— N CHBEZRHEFRAERIT 10 /s FRETHY .
PEFIE AR HIRIL KUR & el L7z HIEF 12D 700
AN N LT o /Y T N S e o 1 Gl = € VALV AN
P TIREL OB N AIRECH 5, £ D=8, I
DO HATORBELATEN LT, FAHEMNE
O ZHUCHE Lz IRERGE & B Al 2T
% LT, FERRYETIRE O KIEEINE BT,
HPE R ED D 7o T BT, RSO e B R
DRIEICER SN D Z L2285 E VI FED
HY . BNCT FIHO A7 5T A A —T 0 J5E
Bromtias (ER) FHMIZEIC B FIHATRECTH 5,
F B IE A MG L R Ry ML EE 2
52 ETCUBIED KUR TH TE T ARWEHMETA
A=y TR BRGT SEER A~ BT 5 AIREMED
Ho, Kz X —Erix, e FE oM
LR, FTRROENXI T—Z2FA L, BT/ A
BOELCHNFE AT >~ Ml E S ORI H £ THIFFC X 5,

&R IR KD FPE T S T — B

ZREFEF I T —IIT T v I EFIH LT, E
Jrmar—=F BEEEVLTOEZ N LEET
52 TCIRWER#SEA TR TEDL A== T
— & LT TE, RERMET v — DgE T MR
TNA AL T TND, EHERERA—/N—IT—D
FHIIX, BREOJEEZT Tl EFEROERR
LS % 0.3nm BREL FICHZ 20 ER’H 5, Z Ol
KID T D& @I DE AR EE U so 7203, Fex 1348

bR

EfR=w N A X HANAEZ LT . EHEMEX0.1nm
BREFE CEI, ZoMELZZSIR L, &F%
B4 5 2 & T, BN TH O NC T Toflf
DARE L 72 0 . BN 22 BRI ALHE & = X N HIPEDS
ARE L 72 %, F MG HEIL, 0% L ClA
At #iEM, FlzE 7 —BEREEZEF v N
— MR & LCH R PRI TE, A4 TofKEF
PEAHE 2 RAMNNCEZ HiLd, B TR
HPE iR & L CHHERET 2R S 900mm D[]z
FEFR A —/3—3 T — (RS 1250m, A2l 28
X 65.4mm) OB H. m=6 LL D NiC/Ti A—/3—
2T LTV D, 2D ORER AT o H) B,
FATLT 1 W A— "= 7 —DFEMLICHE
BIL C\WA[3,4], 7L REZRMETHRIHTEE
7o IR RE 2 FR O 2SI 1 TSR S 7z B
SR (B R T—v— ) I X AERTA
A ZADBFE bHED TN D,

HAREEOTFHETI 77— (BI21E m=10) TH, ¥
£ 0.lnm OFHEFEZRFN CTX DM 1X 1° RET,
B OENRITE LS, KV HTE—LARELN
HHMETHOBRRLMETH D, EiL D mHrET
&GO T AR & 2 m RO ST [5]% i
HDTEY, BT, 2V A —Z —ICdEb 2l
BEL., B OBEILITRL, lBrtEod s e—
LADED ARV, Fiie iR AEE LTS, HH
I fEER TS T — 2 — NEEE ST
I 7 —BROIUR &R E TR OBRGFHZ W T,
BUR 2 WET 5,

JST Tt - &Rl A EEEMERE T v 7 2 L) Ot&E
T7arT LY TERICHELERERTIRE
FMERH NC I TEEE A GRE S 4L, B2 T
SIRAIDOMLTREAZHZ TS, IHIZ A-step [=
VX7 SRR & O FEEIGS R A 72 AR R A
OS] OXE LT, EBEROTETFENRI T
—BAR TR Uz, T2 EES 7 —i%, 3t
RFIHEZ®B L T, T_XTEAGIOA 4 B— A
Ay A AEE(KUR-IBS) CIT o7 b D TH Y | BHifFE
FARRFZE B (No. 18HO01917) OB &% 772, =2
WCHEEERLET,

(1] JBthi =], Ao = i oUdE

[2] SR, AR = ok

[3] T.Hosobata, et al., Optics Express, 27 (2019)26807.
[4] N.L.Yamada, et al., J. Appl. Cryst. (2020) 53.

[5] M.Hino, et al., Physics Procedia, Vol.60 (2014) 294.

Development of neutron focusing mirror and feasibility study of directional neutron source
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(No.9) J-PARC MLF BL06 FMEF3IEE X ©° = o —43 858 VIN ROSE DO ELR

CRRMEAE, KEK #REmF D) O/NHEERR, B BFIERS, JItE =], il !, K P20, Waae

LIFW !, WP FAL

-2 ma—iE Tk, A [E AR R
ONARZEEFIA 228 T, BIEELIR T S (Q,w) @
7= CTHL T REIRGLEEL /1 (Q 0 MBEHiLs.
HME T2 IED Tl i D = RV — 3 fiFRE DN KB
AIHETC, HRIAIZIXYT R BER 100 T RO FERY
REENC RS L TR, RN - PR G D & A F 7 A4t
TRV TET.

TRV — R g e A (KEK) & R KD
HHEIZ LS CTRIBE G IE g iis% (J-PARC) #'& -
A B ER R MLE)O ffEfv—2AF 1 BL06
(1] ICH I Ay s o a— 43 L8R BE(VIN ROSE)
DNEERR ST, 2017 AEE IS MIBZE AU%EE (X 1)
DOIHDBAIAEIL, NRSE AU E Gl ME NI T—%
HW @ a fReERL E OB N ED b TETZ, a3y
2= DOHRT, SN AHFPEFE— A FRAT RE R
(TOF) {54 v = MIEZE (TOF-MIEZE) ED4E
DRRFES -, FEERABIC BT DI IEA IR L, B 7R
ST T B REBGR e PRI TN
IRENTE. 2 IR EEZ = — DT HL
72354 @ TOF-MIEZE 7 )V OOYREN 7 R AT AR D
TOF ##45 (FWEAROMEZ) OXFEERE RT3 T
—HTh5 [2]. T FINDOMHEY 7 N8 3 T
HZEIF, KiEfE 2 ot a8 CIEL W AR ) LB $ax
D7 DIZEE LD [3].

MIEZE #U45Ytas Tl ORI AE ARART 74
PFRHDHDOT, WREHLE TOMBESEOFHANE S TH
D, AL 7 Uy I IREFCHL U VAR LR N
EV TR ENDD. ZORREEIENLIZFIAELT,
MnSi BfESEIZ I DA LA L AH & R AR O B S
BT DAL ARSLE OBLIZ MIEZE B AL ma—45
HEZ LA TToT2. ZOEBRITSE Uk 4]0
FLoLFEIIZETHS. X 3(E) ITRENZ Qx-Qy
I O PEFEEL S Z — BN TA R NERIR AT
W, FREECGELRE SR 7 Q1) CR) M nT-. FFED
Qx-Qy fEIKIZHIG LTz 7 (Q,1) ZfENTTBHZET, AF
NI AR B - DRSO TR BB 12D
Timm TN TE [4].

Fig. 1. The MIEZE-type neutron spin echo spec-
trometer of VIN ROSE at BL06 at J-PARC MLF.

Fig. 2. The
TOF-MIEZE spin echo signals for the echo condi-
tion (b) and a deviated case (a) [2].

frequency and phase shifts of

Fig. 3. Neutron scattering data of Skyrmion phase of
MnSi just above the critical temperature. (Left) The
diffuse scattering pattern on the Qx-Qy plane. (Right)
I(Q,t) curve fitted by a single exponential function
with time constant = 1.02(5) ns [4].

TR AW O PPE - RGELIERRIE KEK W) A
AIFFE AT - R R SEBR R A & B R IC K- KGR
S-SR EF ST RERE GRESR 5 2014507,
2019507) O &I T -, BLO6 DIEEBASSIL, JST
[ ey b T Ho 0l - s B 76 7 e 277 4 ) (SENTAN),
SCHALEA T - & TRl G E T B R T e T A B
F O KEK S1 @ (BB 5 2009507, 2014507,
2019S07) DX {BAE=ZT7=.

235 3Lk

[1] M. Hino, T. Oda, N. L. Yamada, H. Endo, H. Seto, M.
Kitaguchi, M. Harada, and Y. Kawabata, J. Nucl. Sci.
Technol. 54, 1223 (2017).

[2] T. Oda. M. Hino, H. Endo, H. Seto, and Y. Kawabata,
Phys. Rev. Applied, 14, 054032 (2020).

[3] T. Oda, H. Endo, H. Ohshita, T. Seya, Y. Yasu, T.
Nakajima, M.Hino, and Y. Kawabata, Nucl. Instrum.
Methods A (2020), submitted.

[4] T. Nakajima, T. Oda, M. Hino, H. Endo, K. Ohishi, K.
Kakurai, A. Kikkawa, Y. Taguchi, Y. Tokura, and T.
Arima (2020), submitted.

Present status of the neutron resonance spin echo spectrometers VIN ROSE at BL06 at J-PARC MLF
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(No.10) BNCT

2B 5 PVA-GTA-1 VR EEH 2 V-

2 RITHRE S BIFHIE B 2 B 5

CRKBE T, JREK

1. 13U ®iz 7 3 FPE - HE %% (Boron Neutron
Capture Therapy : BNCT) TR T FE10(1°B) & 21
WX DS & O T2 R IRIRIECTH 5, BB
ERELOT WA Y EES 2 BEICRE L, P&
S92 2 & T YBm,a)’Li MIGEEZ T, IO
C X VAT D a ke Li B3 E HICE LET kit
THY., REDPZENEN 8 BEL 5um EMg—o%
FRECTH D Z &0 B IEEHIIE D & % IR EE 3
5L LN TE %S, BNCT OBHFIBIITHT L v B
BERBTHY ., BESIcBWTERLENZ R LT
fidTBZENROLENTWD, £-, BIEITEBES
72 ETORIZ K DRI THIL TV 55 BNCT O
EALIZIE 2 WL TORMOIBMETH D, =T,
BNCT OMSHERFEREM & LT, (1)2 RITHIFET,
BLOQ)TFMHT - v BRI Z PVA-GTA-T 7 /L%
#EiEHNWTITY ZEE2RF LTS

2. SR 3 FEEO AR (100X 100 X 3[mm]) P PVA-
GTA-1 7 ViR EGH 2 E T 1 DOf&EFE L THN
T7e TNZNOMEL % Table 1 (279, 7V EFHZ

HKEEH?) OffiAFE, A R mHEES

RS FLIC T WIIEIZ Gell, Gel2, Gel3 & L7z,

Table 1. Composition of PVA-GTA-I gel dosimeter

Gell | Gel2 Gel3

. Water 1 . Light & Light i Heavy
e PVA o 10wth 10wt : 10wt%
______ KifmM] . 100 . 100 . 100 ___
__Fructose[mM] : 100 . . . 100 ;] 100
_____ GTA[mM] . 10 . 10 . 10
... GDL[mM] . . 100 & .. 100 i ] 100
_n-B(OHp[mM] | 2550 1 0 4 0.

6Li,SO4[mM] r 10,20 0 N

* PVA: polyvinyl alcohol, GTA: glutaraldehyde, and
GDL: glucono-d-lactone.

HE - B XU R A I - T B AR 92 T O J 1
FEKREE T To 70, BT — RIRGE—
RS Z 60 70 & LTz, £z, BEK TS 24
IEfI 4. A% + 7 — (EPSON : ES-G11000) % i\ T Hi
BE21T-o7-, AXyF—ICLXVELNTZEREND
Image] % V5 Z & TRBGIEZ157-. 1% 572 RBG
fE @ Blue Channel @ ADC f& (Analogue Digital
Conversion value) Z W TH(D)IZ L » TIEBKDYEF
7 £ (Optical Density: OD)Z & H L 7=,

ADC
net OD= -log, (FCBG) ¢
I P IR BB - OBk EK IR BT

HHEE 2, B RE
VB SLi & ORI L 0 SNV EFHCEH S35, L
TR o T, BERINTIRQ) 2L Z & Tiro Tz, W
ODgel1 = Dy + 01 Dpt+ a2 DgLi
ODgenp =Dy + p1ag Dy (2)
ODgeiz = Dy + p2a3 Dy
T2 TDy Ty BRIT K DIRE Dy X TIC L DI
Dpi I °B(n,a)’Li,’Li(n,a)’H SISIZ £ 206 Da 13—
FRFEIC L DIG%, ald LET RIEMEMIEMREL, p (25
‘fﬁi?ﬁ%ﬁﬁ?tfrﬁiﬁ(f% 5,

3. it : Fig.1 I~ n-B(OH): & 25[mM]& A7 Gell
ERWEZERICEVE SN 2 RTHMEBNT 27T,

(a) (b)

(c)

Fig. 1. A result for two-dimensional distributions:
(a) thermal neutron component, (b) fast neutron
component and (¢) gamma ray component.

ZWC%K& Y PVA-GTA-1 7 /LR ERHZ X 5 2 IRoT#R
BRBEHEAZIT ) Z LN TEDH 2 EAUR éimio

/\f(ﬁ WL L0 SR ZRAVE IR AT O 721 LET K47

PEDFA 1T > TV FETH D,

ZE R

[1] Jolan E. Tano et al., "Effect of the glucono-d-lactone
concentration on the sensitivity and stability of PVA-
GTA-I radiochromic gel dosimeter”, Radiation
Measurements 134 (2020) 106311.

[2] G. Gambarini et al., “Fast-neutron dose evaluation in
BNCT with Fricke gel layer detectors”, Radiation
Measurements 45 (2010) 1398-1401.

Study on two-dimensional beam-component discrimination for BNCT using PVA-GTA-I gel dosimeter
Yuki Kakimoto, Shin-ichiro Hayashi, Takushi Takata, Hiroki Tanaka, Yoshinori Sakurai
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(No.11) ZBEME/BAETMNL & BAR T~V Lie & 030 B O TR s g ST

CRREEN) OFMIEF, HAEE

1. XU XX EONREEEIRET D)
EOHT, XSS IEITIE Xy T EORIR 72 <,
BT RRREDFRMT IS FIRE R, FEWIT/ T T iy — b
THD. L L X BEMESHT CIRE S D DIk
EABETHDH LD, —RIICRE, B, =
Fe L, HHOBTEZFORETOMEITIRETE D
D, BRI B AEE Dy % 5 OB N B
59 2 KEBIRANLEOPEITIREE T, KFBFRANE
T O CTIRNT ST BIE 2 < 7o\, KFBIRTORTE
121t 1A DRRE R 2 D "HE S IRAE O R % B
DIEGEPME LY, TNEEDLZENTE LD,
T DX RTEIZBLND L THD. BE
OYREEZ R TREE NS DA WA, PR
LR E AT I IR BIR A B IE R 2 5 DM OIF
FME—DHFETHD. L ULEHTE 2RO
FREE X X BTN CIEF T, D72, AR
Erw BT ool KGR EERT5 2 L, [\l
H— D SN xS 7D EIcE En5
KFEZEAEICER (FEARFEL) 52 L0, dit

TR SRR IC B W TRHD TR L /> TV D,

INETH R EONKSE FBEKRBEBELRIL, EEE
HRoRE e LRI AR LRI 2 W 5 51k, A
ZHEAKFBCRHRISRET 2 iR Ll X > TiThbh
T&7=. BAEEMARZD, bhvbhuiesir 2o
NZEELT=Y MNIIIAY Y F—2 52, # v
NI E ORI EARBCTEERB L TE . ¥
URTBS TN OFEARFEN TEIUL, BEHXRE)
RO@EmWE X EEKRFEIEL 70D Z ERWIFFT
D LEEZ, EAKNTEMBEARIEEZIT>TH LR
B DS NE EEAKE L, EARFEELES
w5 L Lzl 2 LT, BrmEAREHCE
J5, HCEAFILINTZEN ETD BT,
thigxtg: (2> ha—u) &7es TEANIELHER
B = TEKRERE OEAZEHRILEZIE L
722, ZZTII o ETIAT o, B A
Ahmn, HEEEMEAME S FRARRE A O TR METRR R T SEER LT
DNTHET 5.

2. FEhr Y Y TF— LKA DO IZHME L, 10mg/mL
WZFHEE L7286 DOV T, DCl F721d NaOD # 1%
5 2 & TENENRRIEZENERAE & M2 PR e

ED 72 L7, i & KR CTHE S 87212 NaOD
F72IEDCl 2Nz 5 2 L TGS FASE, BIEE
P/AGEE, MMM EAREE L2, 20,
ZIENUZ DT D20 Z i > TIRAMIEIETE TFRTIT

it U, i 100mg/mL (ZigfE L7z b 0 & fb i
VERLZ AW, fEd kicid, NaCl 2 E/KFELRERT
VESRL U 7= BEBEAR AT (pD 4.6)(Z1AfR L C 3-4%IZ 7/
LI HOE MR EEREE L THWE, S8 M/Hm4E
UV F— A LiEbiREEZRE L2 b 02N,
mfbiRE DL E IR E LT, WK & IME %R CEE
ZERNCHE T D 2 ST L D ARRIEHE TR b &1 T
ST WiIRIZH 52> DAL 0.22um O 7 4 L —T
KM 2 B0 BrE, 7 v R RATEERE (7a )+
— ) AAEmARENIEORICELS 2 & T, A~
DOfEERAEZBINE. TR, 2 EMERE T,
FELMER S 13y FNITHE S 1 ~BdEdT 3 24k
BEGED Z LI L. Ny FNIT 1RSSO N
M L7ZHDIZONT, R0ED 7 4 v ¥ —LB%E L
72V Y F— ARREH BB ICERENTHZ LT
FEen A AR X, BAAME/FAER S, MMM A
FEEEST. 4TI A= FLVELORERE
\/HIENTE, ARTIAXT Y ET U —~EAL
T, TAYIA—2 U v PESLHFZEHT O k-1 i
RICIERT L, iR TR — 2 2NE L. £,
X BrE DA TV REEEMNT 21T 5 72012, EN
X B AL E 2 AW CRFIREIYTERR ClldrT —
IV L T=.

3. RER  BRZSME/ RS AT 2A R TT, MR
P/ ARSI 2.3A RRE CENENRNT 21T 5
TEMTEE, T, 3y ha— b OREE(L
WEBL S e o T, 2SR/ PR AR A I A bl L
T2l 2 A, kxR EFT CEAFBLOAEITE N R
S, BlziE, ~U B RAL L ONEICALES
5 R0 T T UREREOKERTA, A
ARG COREARFRICEVEHAERTOBERRI AL ON
oo T, HEEMBRE T TIEZ O KA AL oOfEdE
DFAAL, 3 FINEAIRICRBE SN2 L2 BRL
T3,

2 3CHK

[1] A. Kita and Y. Morimoto, An effective deuterium ex-
change method for neutron crystal structure analysis with
unfolding-refolding processes, Mol. Biotechnol., 58,
130-136 (2016).

[2] A. Kita and Y. Morimoto, Hydrogen/deuterium ex-
change behavior in tetragonal hen egg-white lysozyme
crystals affected by solution state, J. Appl. Cryst. 53 (3)
837-840 (2020).

Neutron structure analysis of the deuterated denatured/refolded protein crystals.
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(No.12) BHE.LAHT & /INABELOBE S HIFIE (AUC-SAS) I X 5 BREEBREMAT DO IR A DR

GURIEAHE, mORBE )
HHAT . HILEH

1. XLz :

NETCEL (SAS) 1R D AR S oy F DR
fENT D 7= OFR ) 7P E FIETH D, EHFTIE
SAS LEEMET U T OMARITICE D, £
K DEERERAEBL ZENTEDH LT o7,
L7273 > T, BB F DO IEME R BELFER T — & (Hk
a7 ryA40) 2852 ENKRERERETH D,
F D=, — I SAS HIEICHW A REHTE
BRI, EHC X » TIIRRE#Z TH
STHERENERGF T IHEN DD, BEITVET
HoTHRELT v 7 7 A W BE KT L, R
& L TCTHM D T OGS DS IAREM S D fTREME D &
%, £ T, RbEEAITHELT 0 7 7 A VDD
HLORBEZRY KRS HikE LT, @iELoHr
(AUC) & SAS Z#iZ &7 AUC-SAS 1% B
LT, THETIT, BEERMS DERES R %
DEFEIZ AUC-SAS EN A FTRECTH D Z L 3k
RENTWD A, i ATRE 7R R B D EFRICO W
TIE oS CnWihotz, 2 TARIIZE
T, xR BOREDOBELZZTLREL T 7 7
A IV EAd T, AUC-SAS {EO 1 F_EIR 2 fFt L7z
2. EBr:

A F o< NI T 7 4 —BLOY A X
7o~ b7 40—k LY Mg
V7 22 (BSA) TAIRIZHK LT AUC HIlE & SAXS
HWEEIT- T,

3. R
o BEZFULHRKROMIELT 7 7 A NVOHE

AUC JIZEIZ LV | BSA IEIRICITH &K 96.3% &
PR 3.7% (2 81K 2.9%, 3 B4 0.5%, 4 &4 0.3%)
DIFAET D Z L nbhol-, =2 T, SAXS HIE
FEFLIZ % LT AUC-SAS 5% 52 L, BSA HLEfK
OEELT v 7 7 A VEfhH Uiz, ABFSE ClIgeE
KE LT, IEEMOHERZ=y MR T X AT
SBLE | BREROF ) d~v—%FE 2T, T Ok
ROWELT v 7 7 A4 Mid, Bk o HERO#GEL
07y ANET U NTTA NET VORI
Pl ffi > CRHEIC L 0 157, ERTH-HERD
Tu 7y A EFHREIZ L VST EER (2-4 BIK)
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Fig. 1. (a) Calculated scattering profiles for the BSA
including aggregation at Iz, = 0 (white), 0.1 (gray),
and 0.2 (black). (b) AUC-SAS-treated scattering pro-
files for the profiles shown in (a).
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Fig. 1.
current of coaxial cable on the second power of the

Dependence of the gamma-ray induced

reciprocal distance from the gamma-ray source.
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Fig. 1.
ron-containing macrocyclic polyamine derivatives in
A549 cells determined by ICP-MS. Cells were treated
with 30 uM for 24 h at 37 °C.
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F+OCa> LA (L1Z27 7 7 v m—T 1)

- HE T, REME I K0 SRR R
MCa)y 7 T v v —TF VN IEMNE S 4v. TIMS % H
W2 [RINEAREERIE 2 D e h e & fesB L7z [1], — .
TR DO RIEILIZ S 72V | in situ T ISFEIC
RN EEIE 28 Al REIZ 72 UE 7 — RN w 712 LD
WFFE DML M Y | Tk T8 7 RO EL I E
BHRIZEETH D, ICP-MS 1L 1983 HEICHIR SN T
LI, 90 ER D7 — V7T X<k, REHEA - L
AV AT LD E, 2000 Fo=a ) Pa /)T Ty
g BT KB HEHINES O R, Ca IZEAL T 90 4
&g LAY 400 {50 H FIROM BTV 5,

10Ca | 490Ar+ 90K+ 4Hes36Ar+ 39K1H*
120 | 4He38Ar*,90ArHy* 40CalHy* 30Si12C+ 28Si 14N+
13Ca | 27A1160+,86Sr2+ 42CalH+

44Ca | 4He40Ar+ 2881160+ 43CalH* 30Si14N* 121605+

46Ca | 46T+ 288180+ 30Si160+ 14N160g+ 12180160,

15N160+,18C 1605 H+,12C 1605 Hy* 14N180+

48Ca | 48T+ 36Ar12C+ 14N18Q160+ 15N 16091 H,

14N180160+ 14N 16091 H o+

Table 1. Potential isobaric interferences.
3. R I ETERE = VX —FO & fREE

ZHEINK ICP KON, MRERTSUBRE A (5 R R
a7 oay a7 va e ICP EHW
72 Ca FALARELHIEBRFE 24T > CE 72 (R 2 D)
2], BUE, AZ%D=Y Vg /U7 7 g &L ICP
(Agilent 7700) &He # A K Y, B ARKFLD Aiglnet7900
&Ho T ALK B3 | OTFWA A ARBIEOBRFE, £
TV Ly M) ED Y SR ICPANIC LS.
& 0 R T 2 RNAR LR EE OB T Th 5,

Sample | Meas- ICP-MS Precision
ured Iso- | (Interference (%)
tope reduction)

NIST 40Ca,%2Ca, | Micromass 0.26(40/44)

SRM91 | 4Ca,*Ca | Platform 0.40(42/44)

5 (He,Hz gas) 0.86(43/44)

CaCOs3
Ca 40Ca,42Ca, | MIP- 1.2 ~2.5
stock 43Ca,44Ca, | TOFMS
solution | 48Ca (He plasma
‘off-cone’)
Urine 42Ca,43Ca, | Thrmo- 0.05~0.12
44Ca,46Ca, | Finnigan
48Ca Elementl
(MR=4300)
Human | 22Ca,*4Ca | Agilent7500c | 0.4(44/42)
serum (Hs gas)
Thrmo-
Finnigan 1.5(44/42)
Elementl
(MR=4300)
Biolog- | 49Ca,43Ca, | PerkinElmer 0.3~0.9
ical 4Ca Elan (44/40)
tissues DRC-plus
(NHs gas)
Urine 40Ca,42Ca, | PerkinElmer 0.08~0.23
43Ca,44Ca | Elan DRC-e (42/43)
(CH4 gas) 0.48(44/40)
Car- 40Ca,43Ca, | PerkinElmer 0.03~0.05
bonates | 44Ca,48Ca | Elan DRC (44/40)
Bone (NH; gas)
meal
Plant 10Ca,%2Ca, | Agilent7500ce | 0.43(40/44)
tissues | #Ca (He,H: gas) 0.19(42/44)
CaCOs | 42Ca,3Ca, | JEOL 3.0(48/43)
solution | 48Ca PLASMAX2 2.1(48/42)
(MR=12000)
@WERC
CaCly | %0Ca,*4Ca | PerkinElmer | 0.5(44/40)
solution Elan DRC
(NHs gas)
@JAMSTEC
Table 2. Measurement procedures and precision

of calcium isotope ratio analysis by ICP-MS with
single-collector [3].

23 Uik

[1] R. Hazama et al., KURRI Progress Report 2016, 17.
[2] # F& K (8 4% 3% 1 ), “ ICP-MS for CAN-
DLES/PICO-LON” , “WEHUNREHA “DFoes ¥
AR [FHOBESR 20 & <N ERL I
MFE) LB RE T, 2018 423 H 9 H.

[3] S.F.Boulyga, Mass Spect.Reviews, 2010,29, 685.

[4]https://www.chem-agilent.com/appnote/pdf/low 5991-
1693JAJP.pdf
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(No.19) BNCT IZBIFB Y TAZ A LEHHITL PHEFE=F — D%

RUKRBE T, sUREAHE ) O, MmEEE || GERER, B, MIFZEK, HEAWAL,
HOFRE L PR

1. XU AURPHEFEEE (BNCT) 1, NE <, BT RE CRENELS > TEY.,
e & B ORESE W IR TH 5, K77 MR DHHEEBET D &Y R T
HPEFR & L CRFFCINESRZ T D08, B b2 ennnd, £lca. ., BoRNEHicHT 5
PARENE L, BHER2T IV —HEEZ A LTV BREMEOLREZHET D &, miE P13 0.35, 0.30,
L7 JRERIZIXBEE 2 ISR S 5D, 027 &, 025~035 (5352 & T, UTAZA LT
FIPET AR (RBE) B b¥— HoNdREOMEMEIN S NEHOMEMERD D Z
KT D720, EFRIEN RO Hd, T EBRARETHL Z ENnhoT,
F TIXEOBEHMEIEIC L0 B e &2 JIE L Tz
2, BUL L EE T OREN TE T, sl e llE BT
EERNE LNV E WS ESRNH-Z[1], 2T
AW CITERELSFNE T3 DO 3R/ X —fE
(F, BSh mEE ) ICEARIEEEZ LSV T — MR
B A AT RN ER 2 BRSE U, BRR BRI AR =R
DAREIR VAT LaBRE LT, ZOFECEY, =

RPAREREER LTIBRTOBE 2T HIIL &
ZIEMEICFHECTE 2 Z LRI SN D,

2. B BVRYETRRNER & LT, y R EFRBIFTRE 2R ==

Eu:LiCaAlFs (LiCAF) > > F L—& il L, Bt

Rl PR AR IS & L TR Y = F L B Fig.1 The photograph of experimental layout.

-k & LC LiIF 87 2 v 7 2flA G DE T

[2], PRSTEABRITE K HRSE%0H (HWNIF) ZfEH L.

BEABHE LK 7 b EICHREBERZREL T

1Tol (K1), AR LS TIE, A LARNnT

KX — DT ZSERIZIERT 5 2 L IXRNEECTH

D7, E T b m a— R PHITS % AV CFEER{E

WCEAET AV IaL—va UIKREER L. SR

FROF TRV F — IR T D IS BAR B 2 FH LT, :

TR BEEHMEICRE S L P A~ e S e g e s e )
MVERE L, SEHELRE L RBE 22075 2 L2 Energy [MeV]

& o T RBE ffi# #[Gy-eq) & HH L7z, & S5 H] Fig.2 Irradiated neutron spectra at each position.

BHFE LR O XU ML o T 57201, U

AT L 724 O BEHEIEIC £ 5 B RN O ERE Table.1 The dose equivalents of each neutron at neck,

Flux [n/cmzlLethargy/s]

Rk & g L7z, chest, abdomen positions [Gy-eq/irradiation].
3. mER  MREERBRIC KV AALE (E. M. E) T A 2ot [t
DOEN B, w0 R [s1] 2 HE B O46%X10° 1.6X10° 1.4x10°

Ly ZOfRLEIalL—ya R 2 HANTE
LN AR OINEFRE A RD, KR /LX—H
WoORT 7T v 7 ABEH L, 225K 21205 M8 1.1X10% 1.4X10* 2.7%x10"
TR AR MLVEHEE LT, 61T, 2 BTk
DAY MVICHHIEBSIGREL, RBE, MUNIFHIZ2* (17 T, Tsukamoto, et al, Appl. Radiat. Isot. 69(2011)
752 LT ANEDRBEFEMAREZ KD (K1), 1830-1833.

ZIZT, AR LIRS TY T XA LTED [2] H. Tanaka, et al, Review of Scientific Instruments,
N-BRE (Fm) EHEHEECIvELNZREM  88,056101(2017).

(NER) ZHbigLizE 2 A, BuvpiE IS Tl &

g 5.2x10% 3.0Xx10* 5.7Xx107!
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(No.20) BNCT D7-DENRET <A A — v TSR OER

O RPFEL Y, {F&E",
1. 1 ZLUHIT : BNCT IZBWT, RUBEE MO
UESE ) TIVEA LTHET S Z L NIEFITK
FThHhDH, BIEORTFRERETIE, VT LZA
ATHIECTE T, JREATRICERE L 72 ik CRFE IR
WNORTHEEEZIEL TS, TE, /NEwE R
WCHTHR 7 BEFNOBIRENMTORTEBY . ZDORRIC

SEMENRE K OVR O RIREE 041 D3 FEH D Rk 2 SF A
THDIZEENZR D, BN UREEREICIE, BT
VRO E WD FEEHWS, 2T, TEkRIEE
IEIEDI TN F L~ =7 ARSI AV S
TN DD, RV HE-10 & BT & OS2 L -
THRREND 478 keV DT o ~fiEMA L, FDOH
T N E AR B L OGN SEEAIET S

LW FETH D[], Fexld, = RILX—fFREIC
17~ LaBr3(Ce) > v F L — & & MPPC Z &
T iR AR O FEHEREAM 24T > 7,

2. SZBk : 50 mm x 50 mm x 10 mm @ LaBr3;(Ce)Y >
FL—ZLZOfEREE 8§ x 8RIZT LA LTz —DD
v F L—%& L Multi pixel photon counter(MPPC)%
Wiz, TLUARDO S DITIE, B#F & LT BaSOy
Z MW=, MPPC (X 8x8 7 LA RIZ7e~->TE, 1
B B A OZHEFEIX 6x 6 mm? TH D, 511 keV (Z
K9 D =X FRE DRI A 95 72 DI, Na-22
MRZ W2, S B, MESFREE I T 5729
W, ER2mmES S ecm O U A—F & Cs-137
BRIR 2 V=,

3. R M1 IicTonvrFL—2EHNTHT
SELTHEONTET U ~HRAY ML ERT, 511
keV OE—27 X LTH I T T 49T 40 T %
TRV X = REOF MM Z T2, EbbDYv
VFL—H AN THEI5.0%E VD478 keV L 511
keV OFRRBIAIHE/R TR VX —fREETH - 72,

TVULARDY U FL—F NI, T ~Bn
ayF R UEGELL. o s B/ A LT LE 9,
F1E I BANTREEINDENEL L MPPCT
TRTCEZHTET, AL TcLEIZ D, &
VINE— I NE T = RJEN o T2 T LE
FVHRBEMR LTz, ZNHDA R FERS Z LI
Lo T, I*/V%~’\ﬁ’¥ﬁ‘é 5.0%% 2K LTz,

WIZ, PEESRREIZOWTHEREZ~T, MPPC ©
¢®%’%#k%éhéi5ﬂnux~&&@ﬁ%
ZROE L. e ENTT RN DA L=, Bities

A ORIRZEAR ', mEEE® R 2,

B RE S, HhiEL’

DO IEE N OKFH Nt T DALE L ~T, 7
LARTRWY U F L= W54, |BE - K
WA 3.4 mm Thot-, TLARDF L
— X DAY, TBEIFA 2.2 mm, KA 2.5 mm
ThHoT,
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Fig. 1. the gamma spectrum (a) is with a slab of
the scintillator. (b) is with an 8 x 8 arrayed scin-
tillator.

ZE R

[1] K. Ono et al., “Radiobiological evidence suggesting
heterogeneous microdistribution of boron compounds in
tumors: Its relation to quiescent cell population and tu-
mor cure in neutron capture therapy”, Int. J. Radiat. On-
col. Biol. Phys., vol. 34, no. 5, pp. 1081-1086 (1996).
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(No.21) KUR E/KH T RERE COEB~ v A BEERICE T 2REF M OZIEL

CGAREAEDD OFBER, ok, SUFRE, EE

1. (XU ®IT : KUR BEARHMET-BHERE (HWNIF)
TIE, PRI (NCT) OFHSEAIB RS X
OGRS B3 2 SEBR DS RS DI e 6D 53T
WAH[1,2], B DERIZEBW T, Mg EEBREMY
DOMEISEZTRD LT, FHETRB IRy HRI2L D
MESNZREORMENEE L 25, EkNL, B
VR R S Oy MR B D B & FEBR 12T > T
L8, LR OBtV FHIEE O Bk
WSOHRS 1 OREEENEBRF DAL 7> TE T
Wb, £Z T, MEFHMEOMFLLEZHME LT, K
Bl 2 DT T A HfE~ 7 A RS B &2 5t 5
R A DR 21T o 72,

2. Fik REESOHEE~ 7 2 OEEAER) 2 AR
% Fig. 1(a) 7”79, —FEIZ 12 ED~ 7 2 & RO E
WCHEE L, BT 5, Wk, 20RO 2 IO FESD
WCHHIBEF 2T 2 2 & T BuhEFRB LNy
B E A HIEFAMET 5 (Fig. 1 (b)), AR ROG
M &0 BEHEEZ W5, — RIS
TWAIEE OB 10mm F2ETH Y, EHENTD
B OEAEB L T, ASM L SR 5
WCEEEAA T, TS0 AT D 2 L THEER
OSBRI R E UCiMd 5, £72. v B
RN IFEL I x v AMER (TLD) MW
b5, BFHDOELYENKEWNWZD, 2 K% 1 &Y
FELTHMAT S, UEDX 1T, 56k 1 RO
$ T 0 &5 X4 K, TLD X4 fHl D~ 7 2 KERE ~D
AEAHT & IR OWEMEENLETH T, £ 2T,
EoXHO&EE TLD #EA L, E=XIZxT 5
AW TS COMEZFHEd 5 2 & T, FHllAREK
OHIZK D Z &L Lz, BB,/ =4 hkzEH
T 57=0H12, 2019 I KUR Bk oh - R 3% (i
ZRAWTEREI N 13 O V—T 12 L BHE 52
IO RS FEBRIC IV T, RS & &= Z E O
WCEHHSR 2R E L CAALE CORNE L Fhe L7z,
E= X HO4RE L TLD ZRIHARO P IICERE LT,

3. FER EHRSNTEER, =X oW TV
— 7B OYEIE A Fig. 2 121, ZA—THDIEH
DXL, EHEROENC, FHIETORE (8B
B, TLD ORES) O, B0 EO#E
WEKBLLTWA D EEZ NS, O
Z Fig.3 [T d, A7 RO ES Y,/ =2 o
SEEIMEIL 0742008, F72. v BREO O FEHE
£ 13203 Th oz, 2020 FFLELIFE I Tl S L5 42
HERR TOME~ 7 ARS ClX, €= &E/TLD ©
HEREBL. FHMEICZNAODHERE LD Z & T,
RS COFEE E L THEHA LTV FETH D,

B, gk E

() (b)
Fig. 1. Standard irradiation setup for tumor-bearing

mice at KUR HWNIF.
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Fig. 2. Average tumor/monitor ratios by each re-
search group.

Thermal neutron flux Gamma-ray dose

Ll .

NN ~
o o ¢ S e N vy o v v

Tumor(ave.) / Monitor Tumor(side) / Monitor
Fig. 3. Histograms for distribution of tu-
mor/monitor ratio.
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[1] M. Suzuki, KURNS Progress Report 2019, 31P3.
[2] S. Masunaga, KURNS Progress Report 2019, 31P6.
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(No22) TR VB R T UV AR—F — M ETHIFHRB VRS Y 7O

TR NN

BUBHIC: AU FEPHEFREREE (Boron Neutron
Capture Therapy; BNCT) Z I8 < 1Ti, JEEHE
FZIRIR D h A "B R T2 T 5 R v H#
XY UTORBEIMLEATHD, TxITINET
mercaptoundecahydrododecaborate (BSH) 72 & DAy
T T AL —CEERIRME A5 U, a2 m
LS EL 5 FEMERATEID, T OREE TIEM
JUEL YD SAR D KNG 20 FIXER CE otz ' 22
T, AW TR, EEEGMORED T7 15
YR ICEB L. BARENT I VRN T AR
— 4 =% U CHEAMRCER LY D B 873
JEEFREARORR A BIE LT, LAT-1 228 OKMO
HPET X /& (Phe, Tyr, Leu, Val 72 &) % 34RPIZHL
NiIATe N T UV AR—H —DEEREII v/ & LT,
FHERKOBKMET 7 —~ =27 47 & LT carborane
(CBiH ) ZE A LI=Fix DT 2/ Wik k% &z
LZOFHli 21T > 72,

2 B& : L-o-carboranylalanine (1) % O} O-(0-carboran-
1-ylmethyl)-L-tyrosine (2) (Fig.1) #&%5t L. T Z1
IZ%F 57 % alkyne & decaborane (BoH 4) % JFUEF & L C
~A 7 2 EREHIC LY HBYD carborane 58 & 1572,
Boniz iAW L BPA % TI8G #ifiZ 10 ug ''B/mL
Beh U, 20 RpIALER U 72 #2Z [mIU U 7o el 2 i e ©
VfiE U ICP-AES % WGl N ~D 7R 7 3R Y JA 2
HEOF Z1T - 72, BPA 1% LAT1 &4 L CHERRNIC
IviAEnsz & bh’%ﬂ EE}’LTV\%) ZEnb, xRk
G E LTHW-, BB WE 10 pg "'B/mL
DR EE T TISG Mlfiic 24%Wkﬁb HMEPNIZERLY

IAF T2 B Bk A B oD i R v I & YRR L
0~2.4 Gy OENHVETRRA ISR, ae=—7>vEA1
ATV, AR AP,

B R EY LIFREED glycine 205 8 TFE, UL
H21% T BTz LA 21X L-tyrosine methyl ester
Mo 5 T, IR 38% TR bz,

ICP-AES % HW AR ~D R 7 B IA & D
P ORER A X 2 12”3, MBINA DRI AL &
3MbA 1, 2 TBPA IV bEVEEZRL, FRZb
A%Z’ﬁ“f%%W@N%M@%%%V@D@#

SR LT,

%m/\%f&&fi U 7o MR B R P R RS A AT 0
AR AR (X3), Bl Ridbaw 2 <
B L T2 G IR W TR bR . HEE) 258 &

HARBEE) OB THER, HEET.

FRMA P, KBRS, OKIES T

BPA O 13 fZDEZ R LT,

COOH H COOH
1nB

Fig. 1. Structure of BPA and new boron carriers.
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Fig. 2. Intracellular boron concentration in T98G
cells for 20 h treated with boron carriers.
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Fig. 3. Survival fraction of T98G cells treated with com.
1, 2 and BPA and irradiated by mixed-neutron beam.

2 3k
[1] A. Isono et al.,ChemMedChem, 14 (2019) 823-832.
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(No.23) BBFYVA 7 v br VIR X D2RAPEFIRORS

CRREEH) OZILsH, MR, & THA A,

LA U DI AR FEA TR DR e (LT,
BEW) Tk, PRLOPETIRE LT, &REW
SMW OFFEREFIF (KUR) »HEY HEhsmh
M2 W= FERARNEA I TR TV D, L
L7226, R 2RO BGE IR O R & |
KUR 1% 2026 4 LA OiEdiA e XA #E & RIAE LD
W& 7> TWAH7=®, KUR Dby &ien
PEFIROERNEH L 72> TV D, @AH I, &
v S& RVE TR IEAFZE (BNCT) O 7= DI A FEk
W ITERSHE oY v — AER ImA, BLY H L
E— AT X /)LF—30MeV OFFV A7 ba
(HM-30) A / R_X—2 g VP —FFRF hU
(A ) ITHRE STV A[2,3], 2019 £4E(Z HM-30
DETH L TWEREN SR RFICEE SN Z
%517 T, HM-30 % KUR fXBHMETIRO 7= DB
TSR E L CTIERT A Z EE@EmSn TV

2. MEZ AR D7D DR — A74/1mm
30 DH L 30kW IZEET D03, A ~BHOD Sk
WAE ) 2Y HM-30 OHMERE & Ll L THIW=o, B
RTITR AR/ 30MeV-1.1mA) iEifizix, ¥ 5 FHrRE
DITICHIREE T 5, R HETIRO 7= D51
JRELTEZBICIE, # 50 H%Fﬁ&f“@@@:ﬂ#ﬁ“ﬁ
ERIIMAETH D20, %&t LT A FREHT

me\:@“uowT+A f%%oﬁ%#%
5. K 1IZTHETFIRO D REMFLTWDE

~A§4y(mméﬁﬁ*HMmj%/NE%ﬁ
ICRRE STV DN, MEERFPETIRD 72D D & —
Ty FAT— g 0, A RNEBRBICH D RE R
—IVICRET 5 Z & Mt LT 5, HM-30 100>
SIRE R —/LETITH 13m TH Y, HM-30 v
LR AR ET 5 &, FHEFRAERENE TIEY—
Py NAT—va ORFHTEET D2, KL
15~20m (2725,

Fig. 1. New beam transport for the accelerator driven neu-
tron source. Blue objects indicate components of the new
beam transport.

EREEE, BEIER

3. G4beamline (G4bl) % W= EHRAARR OGS BT2
BZH j”é E— l“@ﬂl_n+§%%f§§mﬁj_%)f_
(Mm%%mtﬁ LISR DR ST %ﬁﬁotanmﬁ
R TIE. BEFED 4 MR OFF) A2 ATHIZE T
Twékb\B%kVHA®A%ﬁ6U WD&L
E—LTA L THEAENTWD 4 WEA 2 TT L
ILLLEBHATOE—LT A L OHFFHEZED T
W5, X212 G4bl THEZE L3RR ZRT 3 K
JEl¥ & ELE R R R A R T,

4. F LD BEEWITIT 2026 FELLED KUR O &l
BEIXIREE L RIAE ., KUR RO ik -JR O ZEF% A3
BB LioTn5S, £Z T, BNCT WD
BHHCRRE STV 5 HM-30 2 FIlH U 7= g7 gt
ROBBDIEE > TV D, HM-30 205 HEFI A X
— 7y NAT—va VETOE—L N T AR—
OREERRFH 21T 9 72912, G4bl Z W2 HRERR D
WE AT > T, BURITE EN /28T A — X TORHM
%%mbt&%ﬁﬁ\mxﬁif@ME%$ﬁ%ﬁ

HFEFIH~OMEZBEL L, L 0HEENE—
AA7% X TOE— AEFHEZITV, EHGHE
RFPEFHES I 2 L — g v ETFHIEETEL
TW5,

25 3Lk

[1] BHAEAN - PINER S APFERTE - FHE SR 2 R
FhFEAN R RS T IR SERE FE AR VRS
(5 2 [81) H29.5.29 &k} 4.

[2] H. Tanaka et al., “Characteristics comparison between
a cyclotron-based neutron source and KUR-HWNIF
for boron neutron capture therapy”, Nuclear Instru-
ments and Methods in Physics Research Section B:
Beam Interactions with Materials and Atoms, Volume
267, Issue 11, 2009, Pages 1970-1977.

[3] T. Mitsumoto et al., "BNCT SYSTEM USING 30
MEV H- CYCLOTRON", Proceedings of CYCLO-
TRONS 2010, Lanzhou, China.

Fig. 2. Simulation of the new beam transport for acceler-
ator driven neutron source using G4beamline (left). Beam
tracking result of the second beam transport (BT2) for ac-
celerator driven neutron source using G4beamline (right).
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1. 1ZUDIC: EEE o 75 v st Bhi, 7
TRATDIBNT T v T ADNY UL JKE LR TR
NF—HEFICEI S EIND T2, @R TAR Y X
Vo TBEOEWNE T AT (W) INT T R<%t
MMEtO E i & 2o TV B[1,2], Lz, v
T AT A TRIEMAL, RS S L K ORI L &
FEFNDH Y, EMEE LB ThH D, £
@k@\ﬁ/?XT/ A D IEHE A N L TR
Betbam LS 0END D, £, KEFRNAED
LRSI, Ao X<tk e LTA VT
FUADBENLLEETHD, Xu Hik, W L
W-Y,0;3 &4 D PRI L K b & B 7K B PR IRr B % 240
BESY ek & O CRE L 7= (3], AWFZETlE, # v 7
2T URREAZHEINT D Mo s L 7= BHz >\ T
b [FEEE D FEZER 21TV, W-Y,05 A4 O B KFEBIFRIC
FAES Mo DB A -~

2. EBr o ABFIECIE. AU FRER OB R IG 415
IZE D W-Mo-Y,0; A&kt ER L7z, /ER L7z
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Figure 1. Weight concentration distribution, C(Sw20), as a
function of sedimentation coefficient, Sy20, obtained with
AUC measurement. Insets represent the expansions of
C(Sw20)in2 S-7Sand 14 S- 16 S.
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Figure 2. SAXS profiles for KaiA+KaiC mixture (open
circles) and AC complex (closed circles).
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Fig. 2. PIV result photographed a wake of cylinder(6.3
mm diameter).

Fig. 3. Potential difference measured by Electro-
magnetic probe in a wake of cylinder(6.3 mm diame-
ter)
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Fig. 1. Uptake of BSH/CP nano particles in Hela S3 cells
determined by ICP-MS. Cells were treated with BSH/CP
compolex containing 30 uM of BSH for 24 h at 37 °C.
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(a) With stearic acid

(b) With stearic acid and stearyl alcohol

Fig. 1 Neutron reflectivity profiles for the interface

between Cu substrate and lubricant.
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Structural analysis of boundary layer formed by multiple additives by neutron reflectometry
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MaMa—Mi|x(py—d)+d 2-1)
d=0.00129321+0.003678ToxPa1013.25  (2-2)
p0=0.9876+8.928x10-4T+3.56x10-7T2  (2-3)

Ma, Mi IZFNENELT T LIEEF TOEE, Ta.
THEFNZFNZER L HIROIREE, PalZRKEIE, po 1
WA, d 13K BEER LTS, A, ik
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REfC )3 2 B2 b3 e b/ h & <L ki 7e 8 &
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Fig. 2-1. Variations of density for each specimen.

2.4 LBE sk & e G R I 0 T 555 .
BONTBEENLENENOHOEIEZ (2-4)
MHREIE L, ZORMEIEZH ST L (Fig2-2
S, ZTNENOMOEEIT X BREHTEIC L 53]
TEARY N VEFRNT L TR T,

Xe = (PLBE-Pa-Bi)/(PePa-Bi) (2-4)

X; 1% ¢ FHOEELIL, piee, pasi, p. 1TFIE I LBE
Bk a-Bi fH, ¢ FHOBEE RL TWD, Z OREN
B X 1X 075 205 0.66 I LTWAHZ 2D
"5, T B, Bi-Pb REERNS T2 OFHTH
HUfEIC—F L7,

Fig. 2-2. Variations of weight fraction for ¢ phase.
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V. KR EXTERNIORT I ENTELEEZ
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€ — o-Bi (2-5)
d[ele/dt = k[e]e (2-6)
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B, REBRERICBONTHIBREDO—HER LT,
Fig.2-3 7»5. FFZ 3/2 Kmin! & 1/8 Kmin! THH]
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bbb, =T SKmin! THEALZREEEE LT
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(EFRIERTIEEE RO TIERNNEEZ NS,
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KET DD R DD RISHEEE k 13—7E TK
0.01 L722o7=,

Fig. 2-3. Fitting curve by rate equation with
variations of weight fraction for & phase.

3.LBE f#EIC L A2HNE :

2 fiTlL LBE DOFREEBOERIE XA =X A
DFRBAN TE =, FHIZ k> TRATLIHEIZT
FHNCEE TH S, LBE 2NELE THEE L72BCix.
B NERC LBE 23R L., BAEICENAEL D A]
HEMED B 5, LBE WIEIZ X - THAET L NEDAEH
B HERZIT o 7,

Fig. 3-1. Stainless steel cup and strain gauge

3.1 OV A E 328k

LBE DOZEIZ & 5 NEZHET 57212 SUS304
TDOAT L AR (p=36mm, [ =90 mm) % &
L72, LBE A4 600 g Z&RZHZAI, 150°C £T
MENL . R SET-, 0%, fBkErEnEno
WHHBRECHAI L7 (1.4, 1/2, 1/8 Kmin), #HHENT
77 TV, EOMEE v — X — O H Tl
HILENTED, 30°C TTHEBRKTLEZEZA
TREBEZID H L, OFT A7 — T 2R B K
o 25 mm ONLEZJE TR & T IS Y AT
(Fig.3-1 BMR), OTATF = OREEHOKE Si%
l4mmX5mm TH5D, OTHDOHEEIL 25°C —F
DY ETIToT=,
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IS, g0 & & WXFENENE T OT I & i m O
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77, BTG 7). LBE IEHRIC L 2 NIED R KE b
ZTNFENITVMEZ /R LTZ (Table 3-2 21R),

(a) Cooled with 1.4 Kmin™!

(b)Cooled with 1/2 Kmin!
Fig. 3-2 Measured strain with time for each con-
dition (cooled with (a) 1.4 Kmin' and (b) 1/2
Kmin) .

Table 3-1 Evaluated maximum strain for each condi-

tion.
MARE | RRAOT | KR#@OT | & KA O
(Kmin) | & (uST) F(uST) ¥ B E
KEfE (h)
1.4 186 118 315
12 177 112 578
1/8 181 122 785

Table 3-2 Evaluated maximum stress and internal
pressure induced by LBE expansion.

A B | i KA G | B Kb 5 | LBE I &

(Kmin™) mos A mos J1 | b KO
(MPa) (MPa) WJE(MPa)

1.4 186 118 10.3

1/2 177 112 9.82

1/8 181 122 10.1
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ZE 3k

[1] H. Glasbrenner, et al. J. Nucl. Mater. 343, 341-348
(2005).

[2] Y. Takeda, F. Barbagallo, Scientific and Technical
Report 2001, PSI (2002).

Internal pressure induced by lead bismuth eutectic (LBE) and its behavior
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