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Fig. 1. Mbossbauer spectra of oriented aegirine with

y-rays parallel to (a) b and (b) a axis.[2]
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Fig. 2. 'Y7Au Méssbauer spectra of the investigated
acetylide complexes.[3]
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Fig. 3. Mdssbauer 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]

Wila 7 A A MEBAEIE B AR v U e
eI n Z ERMGIL, IFER IR T
TWABN, Sr RIEZFFD Srs, Sn0 IZB W T, 20O
BRETHO TBEENE RSN, 2 0bE®
TIESn BN —4fli &V ) lHE DO AR LAY TIZIEE A
ERBLNTW WMl E D & & BHERIS AL, Sn



EAIREENTER STV 5, ABFFETIE Sr D KK
JE %25 2 77 SrySn0 12DV T, 1980 D A AN T —
NEZBEL (Fig. 4). Sn OE T IREEIZHSOWTOHF
TriToTre AANTGT =AY NLDT AV~ —
V7 NOENS, ZOEMIZB W THERRE RN D
HER S DM EFJE M7 <, — 44D Sn 272> T
DI EDRBFEEINT, £, St OXRMEIZE VYT T
A MO —=I7 BT D Enbny . BIREDIE
LM ONDOBRNG D Z LRI S = (6],

1.05

0.95

0.9
0.85

0.8 pai

Transmission

0.75
0.7

0.65 b——t———

Isomer shift (mm/s)

Fig. 4. '°Sn Mossbauer spectra of Sr3xSnO[6]
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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 3-(Mg,2H),SiO4 “wads-
leyite” occurring in 410 to 525 km depth of the Earth.
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Distribution parameter and drift velocity for low and high pressure two-phase flows in rod bundle geometry
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Technol., 56 (2019) 1092-1102.

[2] A. Kirishima et al., Study on the chemical
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Optimizing protein ligation reactions: a molecular modeling approach
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Size distribution of Chlorine(Cl) and Bromine(Br) in the atmosphric aerosols.
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Experimental setup.
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Fig. 1. The MIEZE-type neutron spin echo spec-
trometer of VIN ROSE at BL06 at J-PARC MLF.
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Fig. 2. The frequency and phase shifts of

TOF-MIEZE spin echo signals for the echo condi-
tion (b) and a deviated case (a) [2].
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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].
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Table 1. Composition of PVA-GTA-I gel dosimeter

Gell | Gel2 Gel3
. Water i Light & Light i Heavy
o PVA 1 10wt% i 10wt% 10wt%
______ KimM] : 100 _: 100  : 100
__Fructose[mM] : 100+ 100 ;O 100
_____ GTA[mM] : 10 . 10 : 10
_.GDL[mM] i 100 i 100 i 100
_n-B(OHp[mM] | 2550 1 0 i 0
6Li,SO4[mM] 10,20 0 0

* PVA: polyvinyl alcohol, GTA: glutaraldehyde, and
GDL: glucono-d-lactone.
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Fig. 1. A result for two-dimensional distributions:
(a) thermal neutron component, (b) fast neutron
component and (¢) gamma ray component.
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Fig. 1. (a) Calculated scattering profiles for the BSA
including aggregation at r,g, = 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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VT DML 6 Y T 2 DR &ALl T % Eh &
RL, pH9 TREHFOREDRK LB 2 HNHEE
iR FE DEEINMN I STz, Fe 1% ICP-MS O ||
BEISTEETDHIENTE o2, FPDOU T
VKA ERITIE E A S D pH fEEL TR
ThHhd1 L0 KREVEER L, FP MELAIC AR
LCWBZ ENgmoT-, [C21] =0.05 0.1M
DFETIT U, Fe & HIT pH = 7 FHETEWHFEN
KZ 50 ThH o7, ZIUIRHPID Us0s, Fes03 23
YRR LU T=DITIN % . UFeOy D—F DR LT-D D
EEZOND, F-PEEMEEEICB VT [C21]
HIIMZAEV, U, Fe VRS DFSEE D3RR v, FP
DY T AR HFIL pH 7 EL N T LIZEVWME
L, U7y R Lo, ST
VX FP DMESEHIIZIRR L TV D Z ™o T, 4
%, LV IRW[C21]#PH TORIEER 2TV, 21
D U, Fe IEfEICxT 2 B2 BGEHT 2 TETH D,
W H L, U, Fe O, FP ORFRERGEICES 75 U8
AL R 2R L, BRI 2 pH & AE,
W DR FERAFIEZ DWW TR 24T 9,

235 3R

[1] BEFEERILRMIE ' & — BAL KRS JAEA
review 2019-035 [A&ME2EGLRET 7V O ZE
MEEEAT 0D 72 ¥ D FAZRF 52 |

Leaching behavior gamma-emitting fission products, iron, and uranium from UFeO4

Ryutaro Tonna, Takayuki Sasaki, Taishi Kobayashi, Shun Sekimoto

tonna.ryutaro.75u@st.kyoto-u.ac.jp
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(No.17) Hpite7-HERMEREL & BIROEREL 2 AW - YR TR £ SR O F A IEHEE DR

(JEMEE RS WPI-ICReDD, FIAPET. ', AT
ERRETE2, PR

1. @O TOEHLEAMEN R T A 720 T HHE

1. MERSESBFICBWW T REREADE LT > T
5, [1] Fx ;t_zhif . bEAESTRY (%
%%UV@}?%»)@HH@X&%?%)LOP
TR E D CTE T, F TN EZ AT 5 PQX I
MEZRE G L LT, BIEDOEWIS L TEHOARTE
HEARFHEENTRICKEET D &V ) LG (R
KAFPE B EARER) 2R L TW5D, [2,3] Bz,
ML LTR)2-A 7 FAAXRVAFINIEEET D
PQX (K1) i1X. 7 F7k Fu>rZ (THF) H T
SERIMEREMEE L BN, 112-N) sanx X
(1,1,2-TCE) /THF &SRR Cldse a7 ik S i

ol

Poly(quinoxaline-2,3-diyl) (PQX)
bearing (R)-2-octyloxymethyl side chains

=3

Left-handed helical Right-handed helical

structure .
in 1,1,2-TCE/THF (8/2) structure in THF

X 1. (R)-2-4 27 FNAX T AFNEEHT S PQX D
W 1E & DU IURAFME b A SR

T D& OBFFERRRIC BT, PQX IEIRIZ K
Z /N TR ME T HGEL(SANS) I E 2 W 5 2 & ¢, IRl
IRAFEME & B ANEERT#% TO PQX DOREE D% B
HMCT DT LT, WK S AKERD A B =
R DRSS Z L ITRTI L T B, [4]
TRIARATE D AHRIZBET 50+ 44 77 A
SONTIE4L ﬂ%ﬂé@ K TH Y, FER A= XA
DOIRDT- D SFEAF I 7 AORRADME
&;‘é}:%z%hé % ZCTARMET :tEP@%E#T
BCELIE - B9 YEHGEL (DLS) JI7E « KEEEHIE & v
5 LT, bEANIEGHIE TO PQX MIHD 24
F I ADENNOW TR EIT> 72, [5]

2. R2-F7 FNAXv AFNVEEHFT D PQX
(2oct, 100 EfK) %X 2HE/ v—DV LV E
BICE-TERKR L, BN RY v~ —%EKHEL

KREEHE2) OR MMt 8 HE

—J T,

« RZILIER 20 LA ORER 2

THF % 72138k #E1b 1,1,2-TCE/E /A FEAV. THF IR &1

It (41, viv) (Z¥EfiE S J-PARC/MLF BLO2 B — A

7 A4 > (DNA) |2 CHWPE HEHME BOELINE 21T - 72,
T KBS TEWRSEHGELRIE & R EHE %

To7,

3. FESR X2\ PR Y EGEL I E RS B A R
7. DLS HIIEDOFER, PQX DOYLHUREIL, HAKHEAL
THF F1C (1.25£0.01)x 10 cm¥s. 1,1,2-TCE/E /K F#1k
THF IRATABE (4/1, viv) H17C(6.42+0.12)x107 cm?s T
bDHZENyhol, £lo. PQXEIKOKMERNIE O
fE . FE/AKFEL THF HCiX 0.456 mPas, 1,1,2-TCE/
H/kFEL THF IR GVABE (4/1, viv) 1 TlX 0.794 mPa-s
ThHhHZ LR ghoic, BUE, ZhoDfEZHNT
IR G ARERICET 59 T4 A4 F I 7 A0
EWIZOWTHRRZED TWDEIOTIRERET S,

AE/ peV
AE/ peV

ot i H;-ds
X 2. (R)-2-A4 27 FNLAFU AFINIEEALATDH PQX

> - e b 3
2oct in 1,1,2-TCE-dy/THF-dj (8/2)

(2oct) D PR VEREBCELIERS . (a) EAKFEL

1,1,2-TCE/E /K FE(b THF {RATALL (4/1, viv) , (b) &
7k 4k THF 4.
BN

[1] Yashima, E.; Maeda, K.; Iida, H.; Furusho, Y.; Nagai,
K. Chem. Rev. 2009, 109, 6102.

[2] Yamada, T.; Nagata, Y.; Suginome, M. Chem.
Commun. 2010, 46, 4914.

[3] Nagata, Y.; Yamada, T.; Adachi, T.; Akai, Y;
Yamamoto, T.; Suginome, M. J. Am. Chem. Soc. 2013,
135, 10104.

[4] Nagata, Y.; Nishikawa, T.; Suginome, M.; Sato, S.;
Sugiyama, M.; Porcar, L.; Martel, A.; Inoue, R.; Sato,
N. J. Am. Chem. Soc. 2018, 140, 2722.

[5] Hl ot oA NV AMO T O RG22 A
HL., /M X BRBELREIXEM L7220 o T, 2k
LI ICEM T HFHE TH 5,

Elucidation of the mechanism of the solvent-dependent helix inversion of polymer backbones by using quasielastic neutron scattering

and light scattering measurements

Yuuya Nagata, Michinori Suginome, Masaaki Sugiyama, Rintaro Inoue, Nobuhiro Sato and Ken Morishima

nagata@icredd.hokudai.ac.jp
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(No.18) {LZEARHIEIT I T B RINEAR S BIRFZE

(RPER, WMILRIFETH ' BRRT 2 RAREATY) Ok, #AZEH, Rittirong Anawat, FEARIPE— ',

PRIEERAT 2, e 3, ZRKER 3

1. IXU®IZ: A b rF U LAOERBITICH D F
PEARST RIS & LT, RIALARZD R R34 < Bl
bAERSGREETED LT LR F 7 5% HN
T, BESWHHIZEY, REBRF) =—F v (£
7T =T V) I X DI - AL AR A
W2k B [FINEAR S BN R DO REEEZ 1T - T 5,

2. FEBR : VCa2 (/K FH)FBCaZ LA HEAR ) & *BCa (UK
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] # B K (8 4% 3% 1 ), “ ICP-MS for CAN-
DLES/PICO-LON” , “WfEHUINREHAT “DFoes ¥
AR [FHOBER 20 & <N ERL I
MFE) LB RE T, 2018 -3 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

Study of isotope separation via chemical exchange reaction

Ryuta Hazama, Takaaki Yoshimoto, Anawat Rittirong, Yoichi Sakuma, Toshiyuki Fujii, Satoshi Fukutani, Yuji Shibahara

hazama@est.osaka-sandai.ac.jp
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(No.19) BNCTIZBIT AU TAZA Lr2HHT FHEFE=FX — DR

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

1. XU AURPHEFEEE (BNCT) 1, NE L, BT IR E CTRENEL 2> TEY,
k7L OB OBEUG & W SRIERTH 5, K772 DAL DBEEBET D YR FERT
e IR E U CRFAECINEES 2 VT WA 8, HDBZENIND, FioE., . BOREICRT 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
F IR EE (RBE) BT R LX— BN EHOBEM»SNEHOMEMERD D =
IR T D720, BEFRBIRENR RO ND, T CWRERETH D Z EMhoT=,

F TIXEOBEHMEIEIC L0 B e &2 JIE L Tz
2, Bk El T oRENS TEF, AR HE
EEMNMEONANWE W ESARH-T-[1], £ZT
AL TIXBERHNE T 3 D0 /L X —iHk
(F, BYL, mERET) ICEAREEEZ LSV T
B A AT RN ER 2 BRSE U, BRR BRI AR =R
MARER VAT AEER LT, ZOFEIZIY, —
WINABEREZBE LIIEETOBEL2EWIE &
PR CE 5 Z LM a5,

2. FEBR APPSR & LT, y AR & FRBIATRE R
EwLiCaAlFs (LiCAF) ¥ > F L—# Z i L, #44},

I R TR SR (S REA & L TR Y = F Lo B
e 7Rk & LC LIF B 7 X v 7 A5 bE T
(2], MRATRBRIIE KIS0 (HWNIF) 26/ L.
BEZREELI-KT 7 b A RICHRHEZRRE LT
7o72 (K1), B LI-BHSTIE, ML=
KN X—OFET 2 BRI D Z L IIREETH
Do, FTLT A/bm a— R PHITS % HWCEER A
AT DY Iab—va U ERREERL, S
DA T X)L F —FEBIIKR T D IS E R FH L, '

CRIC LY BE AR R SN BT A LN
MV RIE L, REHEFEREE RBE 20T 5 Z &I Energy [MeV]

&£ - T RBE “fffiff B[Gy-eq] & E i L7z, & b4 Fig.2 Irradiated neutron spectra at each position.
BASE L 7o as D2 MM Z B ST 5721z, LA

RIS i U 7= 4 DIALIEIC £ 2 A RN OB ERIE Table.1 The dose equivalents of each neutron at neck,

Flux [n/cm2/Lethargy/s]

FEAR &bl L7z, chest, abdomen positions [Gy-eq/irradiation].
3. FEE  BERBRICL Y BALE (F. M, BE) T 2 Mot LSS
DOE BYL, w0 s 2 RE B 46%X10° 1.6X10° 1.4X%10°

Lize ZOfERLYIal—YariEReHVnTE
LN AR OINEFRE A RD, KR /LX—H
WMOFHET 7T v 7 ZEHH L, 2 206K 2105 B 11X10% 1.4>10% 2.7X10"

T EIRFHAART NLVERHEELE, 612, 2 BTk

DANZ PIVCHIEBTFR S, RBE, MUHIFRZ 7Y 1] T, Tsukamoto, et al, Appl. Radiat. Isot. 69(2011)
752 LT ANEDRBEFEMAREZ KD (K1), 1830-1833.

22T, AR LIRS TY TAX A AITED [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!

Development of real-time neutron detectors for whole body exposure during BNCT

Nishiki Matsubayashi, Takushi Takata, Michitaka Sato, Tadaaki Tsukamoto, Keita Okazaki, Akinori Sasaki, Yoshinori Sakurai, Hiro-
ki Tanaka

matsubayashi.nishiki.24w(@st.kyoto-u.ac.jp
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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 O
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 ~fEMAM L, FDOH
T N E AR B L OGN SIEEAIET S

LW FETH D[], Fexld, = RILX—fFREIC
17~ LaBr3(Ce) > v F L — & & MPPC Z & hH
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, B2 mmES S cm O U A—F L 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 REOF MM EZ T2, EbbDYy
VFL—HF AN THEI5.0%E VD478 keV L 511
keV OFRRBIAIRE/R TR VX —fREETH - 72,

TVULARDY U FL—HF NI, T ~Bn
ayF R UEGELL. o s B/ A LT LE 9,
F1EIBANTREEINDENEL L MPPC T
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, PEESRREIZOWTHERE~T, MPPC ©
¢®%’%#k%éhéi5ﬂnux~&&@ﬁ%
EROE L. e ENTT RN D AT LT-, Fiies

A ORIRZEAR ', mEEE® R 2,

B RE S, HhiEL’

DO IEE N OKFH Nt T DALE L ~T, 7
VARTHRW T L—Z 2 HWiiEEe, BH - K
WM 3.4 mm Thot-, T LA RO F L
— X DAY, TBEIFMA 2.2 mm, AKEHFA 2.5 mm
ThHoT,

G600
500 (a)
400
@
=
5 300
o
200
100 l
YL NP AW
400 600 8OO0 1000 1200 €00 1600 1800
Energy (keV)
200 - . . . .
180 (b}
160
140
@ 120
3 100
S B0
B0
40
20 lﬁ{
|:| .
0 200 1IJI:IEI 1200
Enermf Ith'n"f'
Fig. 1. the gamma spectrum (a) is with a slab of
the scintillator. (b) is with an 8 x 8 arrayed scin-
tillator.
2 BN

[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).

Development of prompt gamma ray imaging detectors for BNCT

Keita Okazaki, Takushi Takata, Tetsuya Mukawa, Yoshinori Sakurai, Hiroki Tanaka
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(No.21) KUR EKHTRERE COEM~ v XA RFERICEK T 2REFHOZIRL

CGAREAEDD OFBER, ok, SUFRE, EE

1. (XU ®IT : KUR BEARHMET-BHERE (HWNIF)
Tix. PrEFRITEE (NCT) OFHEAIBRRE X
OGRS B3 2 SEBR DS RS DI e 6D 53T
WAH[1,2], B DERIZEBW T, Mg EEBREMY
DBEINEZTRD LT, FHETBI Oy BRITLY
MESNZREORMENEE L 25, EkNL, B
HPE TR KOy AR E O FHI &2 BRI T - T
L8, LR OBtV FHIEE O Bk
WSOHRS 1 OREEENEBRF DAL 7> TE T
Wb, £Z T, MEFHMEOMFLLEZHME LT, K
i & VT T D g~ » A R S8R 2 %51
R A DR 21T o 72,

2. Fik REESOHEE~ 7 2 OEEAER) 2 AR
% Fig. 1(a) (239, —JEIZ 12 B~ 7 2 & RO
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
HNIZ &R O BEHbEEZ VW5, —RICHW 5
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
FELUTHERT S, bk oz, fE3kiT 1 BORK
$ T 0 &5 X4 K, TLD X4 fHl D~ 7 2 KERE ~D
HEAHT & B ORENEER VLB CThH -T2, £ 2 T,
EoXHO&EE TLD #EA L, E=XIZxT 5
AW TS COMEZFHET 5 Z & T, FHELAE
DOHIWEH D Z & & L, RS,/ T=4 a8
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 BRSNS, = & L ORFgE S L
— 7B OYEIE A Fig. 2 121, ZA—THDIEH
DX, BEEROENC, FHETOKE (&FE0
B, TLD ORES) O, B0 EO#E
WEKBLLTWA D EEZ NS, O
% Fig3 (IR d, AR E T IROMER )T =4 oD
SEYIMEIE 0.7420.08, F72. v AR E DL O SEHfE
X 13103 Thoto, 2020 FEELIEIC i S 05 1=
HERR TOME~ 7 ARS ClX, €= &E/TLD ©
HEREBL. FHMEICZNAODHERE LD Z & T,
JESEER COFE L L CTHA L T PETH D,

B, gk E

(a) (b)
Standard irradiation setup for tumor-bearing
mice at KUR HWNIF.

Fig. 1.
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Fig. 2. Average tumor/monitor ratios by each re-
search group.
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Fig. 3.
mor/monitor ratio.

Histograms for distribution of tu-

23R
[1] M. Suzuki, KURNS Progress Report 2019, 31P3.
[2] S. Masunaga, KURNS Progress Report 2019, 31P6.

Improvement of efficiency in dose evaluation of tumor-bearing mice irradiation using KUR heavy water neutron irradiation facility
Takushi Takata, Hiroki Tanaka, Yoshinori Sakurai, Tsubasa Watanabe, Minoru Suzuki
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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
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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.
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Fig. 1. New beam transport for the accelerator driven neu-
tron source. Blue objects indicate components of the new
beam transport.
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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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Figure 1. Weight concentration distribution, C(Sw20), as a
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Fig. 3. Potential difference measured by Electro-
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Fig. 2. Expression and purification of recombinant
OaAEP (A) and Butelase (B). Recombinant enzymes
expressed in E. coli (lane 1) were purified by His-tag
column chromatography (lane 2). OaAEP was
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Fig. 3. OaAEP (A) and Butelase (B) were au-
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mM NaCl, 1 mM EDTA and 0.5 mM TCEP.
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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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Fig. 1. Hydroponics of wheat in various conditions
of nutrient solutions.
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Fig. 1 Neutron reflectivity profiles for the interface

between Cu substrate and lubricant.
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Fig. 2-1. Variations of density for each specimen.
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Fig. 2-2. Variations of weight fraction for ¢ phase.
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Fig. 3-1. Stainless steel cup and strain gauge
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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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