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3) Search for isomer of fission product *4La through the
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5) Compton scattering asymmetry observed for y rays
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FFE4) TR A2 Lans B D410 keV & 258 keV Dyt

2T D PIRIIERITFRE 13, 5D 1337208, Wifk

RO TIERNo T, BE—LIER— b DR

RNy 7 7T NG, FRTyft & Oy MERRIRE

RHEAIEORNTHD EEZDND, HHEBERT

AV h—=TREEF—D/NEDIX, 7 a— "~

HERZ IR LTy 7 7T 0 v R 259 2

LT XD, MLan b D410keV & 258 keV Dy x4

HIIEREDEEGD Z LTz (K5 . HoHh

TABIZETERE REREZ AL D 05, o RFMEZITST

LTAT7IA U THREMRETFELRNVEDTH D,

AE Y s NU T PRFND A D =1L F—HEAL

WXL T, ZNHDOBERET HHBER SN LE

bbb,

6) Direct measurement of the internal pressure in ul-
trafine bubbles by angular correlation technique (Hff4%
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7) Nuclear spin relaxation of '!'!Cd at the 4 site in a spinel
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8) Dynamic behavior of impurity indium ions in magnet-
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9) Observation of local fields at the ''Cd(« !!'™Cd) sites
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Fig. 1. Solution sample cell for Mo-SAXS.
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oleyl acid phosphate in PAO.
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Fig. 1. The schematic pictures of recombinant a (A),
b-b’ (B) and a’ (C) domain fragment of ER-60 and
TvoVMA and Npu DnaE intein (D).

HVarverr V2RI E R His 2777 4 =7
AT, AT T T N, TIAIET T N
WTHR L7, 2095 @’ KA A 220 TiE His

X 75 KO Smt3 A EEE L COIWT L, iR R 21T
o7, b-D’ AL &L @ RAA % 20mM Tris-HCI
(pH 7.4) / 150mM NaCl / 2mM DTT % & T eiRfEiE
TIRE L, 4CTL20 K[, ¥ o0 BETA 75— =
VIS EAT o T, DR % SDS-PAGE CTHERR L7,
3. R Fig. 2 TR T Xz, ERAAT7TT
A RDY ey 2RI E R - R
Ll EHED & R ERE S ST,

A B C
o1 2 3 4 4o 12 3 4 M 1 5 3 4
- 75

758 T:g— . 50
08
37— 100 — 37 _!l.— ®
25 — .-. Pl e @ 5 F (¥

- ' ? -
20— = 50—' 20 o

_ -

15— 37 15"

Fig. 2. Expression and purification of recombinant a
(A), b-b’ (B) and a’ (C) domain fragment of ER-60.
Recombinant ER-60 domain fragments expressed in
E. coli (lane 1) was purified by His-tag column
chromatography (lane 2) followed by ion-exchange
chromatography (lane 3) and gel-filtration chroma-
tography (lane 4). Proteins in each effluent were sep-
arated by SDS-PAGE and stained with CBB.
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Figure 1. SAXS profile of pH 5.2 intermediate.
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Fig. 1. The scattering profile as a function of the ab-
solute value of the scattering vector, g. The lines
indicate the fitting results for analyzing shapes of the
particles.
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Fig. 1. (A) The SEC chart of the PbaA/PF0014
complex. We selected a region of full width at half
maximum of the main peak from t = 2664 to t =
2900 s, indicated by red lines, for averaging the
SAXS profile. (B) Averaged scattering profile. (C)
Guinier plot indicating the range for the least square
fitting by arrows and (D) distance distribution func-
tion, P(r), of the averaged SAXS profile.
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(P14) Solution structure of the circadian clock protein complex characterized
by a combination approach involving solution scattering and computational methods
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Fig. 1. Comparison of SANS and
SEC-SANS profile. SANS profiles of the
KaiA-KaiB-KaiC (red), 75dKaiA-KaiB-KaiC
(green), and, KaiA-75dKaiB-75dKaiC (yel-
low) complexes in 100% D,0O. The close cir-
cles are the SANS profiles, and the open cir-
cles are the SEC-SANS profiles.

Solution structure of the circadian clock protein complex characterized by a combination approach involving solution scattering and
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Fig. 1. Gamma-ray spectra of each group after a short
irradiation (30 sec) in KUR Pn-3
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Fig.1 The H2A.B-H2B dimers in the H2A.B nucleosome
exchange spontaneously with the H2A-H2B dimers.
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1. Introduction

It is well known that the performance of a centrifugal
pump decreases sharply when certain amount of gas bub-
bles is entrapped into the pump. In this study, X-ray imag-
ing technique, which can show the flow field [1] even in
vicinity of complex pump structure, is employed to meas-
ure the void fraction distribution in the operating pump.
Computational fluid dynamics(CFD), which is being in-
creasingly applied in the design of centrifugal pumps and
for reducing time and cost for pump design [2,3], is per-
formed to simulate the complex flow field for obtaining
more necessary information in this study.
2. Experiment

In experiment, when the water flow rate was measured
with changing air flow rate, abrupt reductions in the water
flow rate can be observed. In Fig. 1, at first, with increasing
air flow rate (blue line), such sharp decrease in the water
flow rate can be seen at around 0.2L/min, the water flow
rate decreased about 5.0 L/min. Another steep flow rate
decrease can be observed at 1.80 to 1.85 L/min, caused
pump idling and the water flow rate becomes zero in this
situation. With decreasing air flow rate (red line), the result
was similar.

Fig.2 shows the image of void fraction distribution in
the centrifugal pump obtained by the X-ray imaging at the
air flow rate of 0.25 L/min. X-ray was transmitted through
the pump to the intensifier. The images were recorded by
a CCD camera, which in turn used to obtain the void frac-
tion. The image shows air bubbles accumulate near the
edge of pump inlet where high void fraction value, over
0.5, was observed. It can be considered that the accumula-
tion of air bubbles near the pump inlet affects the water
flow rate and in turn the pump efficiency.

3. Numerical Simulation

For numerical simulation, the geometry and size of the
pump model were set to the same as the real pump. The
two-fluid model is employed for the two-phase flow
calculation. Water and air were treated as incompressible
fluid for simplicity.

Fig.3 shows the tentative simulation result of the void
fraction distribution in the pump model when air flow rate
was 0.25 L/min. The void fraction distribution in horizon-
tal and vertical cross sections show that air bubbles accu-
mulate near the edge of the pump inlet and the front edge
of the pump impeller blades. This tendency is qualitatively
the same as the experimental result.

4. Result

In this study, the void fraction distribution in the cen-
trifugal pump under operating condition was obtained by
X-ray imaging and it is observed that air bubbles accu-
mulate near the pump inlet, which may affects the water
flow rate and in turn the pump efficiency.
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Fig.1 Change in water flow rate with changing air flow
rate

Fig.3 Void fraction distribution in horizontal and vertical
cross-section

As for numerical simulation, the tentative simulation
result of void fraction distribution in the pump shows sim-
ilar tendency of the bubble accumulation to the experi-
mental data. Therefore, the two-fluid model simulation can
be useful to investigate the air bubble behavior in the op-
erating pump.
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EROEE R L b TR B S, BRx Ak T Tz
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Fig.1 Effect of pipe diameter on pressure drop for each
packed particle diameter.  (ju=0.05 m/s, d = 10 mm).
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Fig. 1 Sequence alignment of sHsps of methanogens and their N-terminal replacement mutants

MJsHsp MFGRDPFDSLFERMFKEF - ——————— FATPMTGTTMIQSSMGIQISGKGFMPISIIEGDQ 52

NMCJsHsp MFGRDPKDPFSE-IFKVFGMGVPMEGLGGPMGKSMFOMNISMGIQISGKGFMPISIIEGDQ 59

MMsHsp MFGRDPKDPFSE-IFKVFGMGVPMEGLGGPMGKSMFQMNISMGLEISGKGFMPITLIEGDE 59

NJCMsHsp MFGRDPFDSLFERMFKEF === —===—— FATPMTGTTMIQSISMGLEISGKGFMPITLIEGDE 52
* kK k kK * H * :i.f * L. * % : H 'i':'.*::x’zi'*tw?it::xwr&:

MJsHsp HIKVIAWLPGVNKEDIILNAVGDTLEIRAKRSPLMITESERIIYSEIPEEEEIYRTIKLP 112

NMCJsHsp HIKVIAWLPGVNKEDIILNAVGDTLEIRAKRSPLMITESERIIYSEIPEEEEIYRTIKLP 19

MMsHsp TIKIIALVPGINKDDIVINAIGETLELRAKRAPMAIMESEKIIYSEVPEDEEVYKTIKLP 119
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peptides in the absence (O) and presence (@) of
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(Department of Nuclear Engineering, Kyoto University, Institute for Integrated Radiation and Nuclear Science, Kyoto
University?, School of Nuclear Engineering, Purdue University?) OXu Han, Xiuzhong Shen?, Toshihiro Yamamoto?,

Ken Nakajima?, Takashi Hibiki?

1. Introduction: In order to meet the needs of design
and licensing of nuclear reactor system, enough cooling
capability of the reactor core is required to withstand the
anticipated operational transients and primary coolant
effluent accidents. The rod bundle flow channels provid-
ing a compact structure and an efficient way to remove
the heat from its component heated rods are widely uti-
lized in the core of pressurized water reactor and boiling
water reactor. In the early studies, researchers focused on
flow regime observation and the measurement of the
cross-sectional area-averaged void fraction in the rod
bundle flow channel. In recent years, the detailed meas-
urements of local parameters have formed the main trend
to experimentally study the two-phase flow in the rod
bundle. Following the current research trend, we per-
formed the local measurements in a light-water-reactor-
simulated rod bundle by using a four-sensor optical
probe with its state-of-the-art methodology [1] [2] [3]
and established the corresponding database in this paper.

2. Experimental facility and measuring instruments:

The experimental study was carried out in adiabatic
air-water two-phase flow in a vertical test section with a
100mmx100mm (axa) channel box and 36 (=6x6) alu-
minum rods (rod diameter: 10mm, rod pitch: 16.7mm).
In order to establish the two-phase flow database, besides
several off-the-shelf measuring instruments, a self-made
four-sensor optical probe was used in the local measure-
ments at the axial location with height-to-diameter (hy-
draulic) of 149. Total 16 measuring points were meas-
ured with the probe in the selected octant triangular
measuring region ((-1<x/a<0, 0<y/a<1) with -x/a>y/a).

3. Results and discussion: The selected results of the
local interfacial parameters are shown in Figs. 1, 2, 3 and
4. In the high area-averaged superficial liquid velocity
(<j=>) flow conditions, the local void fraction () distri-
butions demonstrate a wall-peaking shape with high void
fractions near the channel box wall and low void frac-
tions in the center region in the cross section. In the low
<j> flow conditions, the local void fraction shows a
trend to change from its radial wall-peaking distributions
to the radial core-peaking distributions with low void
fractions near the channel box wall and high void frac-
tions in the center region in the cross section. After
comparing with the radial local void fraction distribu-
tions in Fig.1, it can be found that the measured local
void fraction and interfacial area concentration (aj, IAC)
(Fig. 2) are analogous in their general trends of radial
distribution and its changes with the flow conditions.
This can be attributed to the similar diameter (Dy) of
bubbles prevailing in the rod bundle cross section in the
same flow condition.
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Fig. 4 Distributions of Iocal bubble velocity

From Fig. 3, we know that the bubbles generally
keep the nearly similar size in each flow condition. In the
low and high <js> flow conditions, the bubbles moving in
the central region are larger than those moving near the
channel box wall. This may result from the relative high
void fraction that increases the bubble coalescence
probability and causes the lateral migration of the large
bubble to the central region. As shown in Fig. 4, the local
bubble velocity component in the main flow direction
(Vg2) keeps a radial core-peaking distribution with high
velocity in the central region and low velocity near the
channel box wall in all flow conditions.
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SAXS profile treated with AUC-SAXS (close circles).
Inset represents the Guinier plots. Solid lines are the
Guinier fitting lines.
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Fig. 1. The current induced by gamma-ray irradia-

tion as a function of cable length. The dashed lines
indicate equi-current lines per unit length.
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Fig 1. Photographs showing fast and high conversion
phase-transfer tabletop system exploiting the liquid-liquid
interface formed in a glass microchannel chip on micro-
scope, microfluidic flow controller (MFCS-EZ),
flow-rate sensors and air compressor of 0.7MPa.
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Fig 2. Single Y type microchip (ICC-SY05) with mi-
crochannel 100 um wide, 40 um deep and 4 cm length
provided by IMT (Institute of Microchemical Technolo-
gy Co., Ltd), which is made of borosilicate glass.
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tion-length microchip. Triangle with error bar is the av-
erage of 2 — 4 after the reaction, 1 is feed solution for
CaCl, aqueous and crown-ether organic (CHCIs) phase.
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aggregate, nanocube [14]Cl;,.
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Fig.1. (a) SAXS profiles for the mixture of HR23-UBL
(A) and PNGase-PUB (B) (closed circles) and the sum-
mation of profiles for solo components (solid line). (b)
Sedimentation equilibrium-AUC results for A:100pM +
B:100uM (closed circles) and A:50uM + B:50uM (open
circles). Solid lines represent the fitting curves.

a(r)/ a.u.

q/ A’
Fig.2. SAXS profile for the complex of HR23-UBL and
PNGase-PUB iap(g) (closed circles). Gray and black
solid lines are the profiles calculated from the docking
simulation model and the optimized model (inset) with
the normal mode analysis.
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Fig. 1. SAXS profiles of 3% glycinin treated at

90 °C for 5 min. The solid and broken lines indicate
samples with and without NaCl, respectively.

EITORNE. EBHLDOX XTI EHRELNRT FL

g = 1.2 nm fFTIC B — 27 23 BLHl S 4172, Bragg D
2 d=2n/q K VFMEAEEEd ZkDDH L d=5nm
Ly I, ZuRTEOY T 2=y MBI
WEZ R T 2OV 7 2=y NS5
ZEMD, BE—7 0BT 3 BB AR L
TWAZEDFAETHDHEWVNWHI ZENTE S,

MBI DOIRE EFICfE- T, 2o —7 Ok
X2 b LTz, B-a 7 U =028 TIL70°CH 5
E— 7 IR NZE L L, 80°CTE — 7 IS 7 <
ol-, —J5i. 7V =020 T, 80T b
— 7R L, 90°CTE— 27 Nk LTz, 2D
B—7 Ok, BEEORER, YT a2y 3 &
RIZHES S BRIEE N Kb Z L 2R LT D,
Fo. TV = iFzB-ar s U= b i L CER
M D MEN BN Z &y ho T,

— 05, FEERIRTIC S B2 0.4M @ NaCl 2z 7=
LA TV v=r, B-7 U =8I NaCl &
MZTWZRWEAE LD & @R £ CTERIRMEE D e
FEIndZenbnoiz, 71U =2 TIL,
Fig. 1 1273 XL 9212, NaCl x5 Z &i2dL»T
90°C £ TMMAVLEE 2 L T HBRIREE DR - TR Y |
NaCl #RINC & » CTEVEME Ik B itEss L v\ b
TAHZENHLMNE 20T,

[1] N. Sato et al., J Agric. Food Chem., 63 (2015)
8715-8721.

Nanostructural analysis of soy bean proteins by small-angle X-ray scattering
Nobuhiro Sato, Reiko Urade, Aya Okuda, Ken Morishima, Rintaro Inoue, Masaaki Sugiyama

sato.nobuhiro.5u@kyoto-u.ac.jp

-50-



(P46) KUR-IBS # V- SEBTH:TF I 5 —

CRREEWE, KT L B 2 Em=xhE °) BB ER.
AR R 2 PTHEEZ m%&k% 1057 T N
ol tdic

HPEFRIH 2SI 7> TWAN, FTHE . i
A — A% AT RGELeA A=V T D=
—RFEFEFETETREL 25TV 5, J-PARC MLF
D X 9 2R KR EENNE g RS JRR-3 <° KUR % D
WFFERE AR 720 Tl < . B{EEFSERTO RANS
bR D HUNS D =2 237 M HPEFRICBWLT G
A A A= T B P& TR BB N e &
. 2287 MR RER - R B IEIC 72 - T
TTCWD, X7 NHERO PR AE SR IS
LTkﬁﬁ¢ﬁ%ﬁ@lﬂ%0UTk#ﬁK*&<\
WS B ILDEN - I YE T B — ARE D 7
w Lo LRI % & 132700 . FIFHBEB
RO AT L E IR R & B Al
AEETH O | ITEO TPV ETHZHINROREEZTEN L
T, FERPPETRE O RIER NN cE 5, F
PR D720 Z IR, RGO R B EE N
KIEICEIH SN D Z Elcb 27 R MET
RTIXT 782452 ENREREE R, FEFIRT
BEOHPYET S F OB RICHLEETH D,

O&BEMIZ L B FETEN I 7 —BR%
LT R T —I13 7 T v SR ERIA LT,
JrmA—Ro] WEED LT OEZ N ST
%2 & TRV RS Ifiﬁﬁfﬁéz—ﬂ—\i
— L LT, P — ARSI MR
TNA AL TpoTWND oak@Aﬁ®4ﬁ/t N
Z %y 2 AEE(KUR-IBS)IE., A THIH T m=5 $ik
FA=NR—=I T —ZHEB L, BEICEDLFTHICK
B LV OLBRERE T X T —ORRERARETH D
(m=5 &I Ni O RA IR L TSEO A4
TR T DIEREAF ),

FEPERE e A — /8 — 2 T — DO EHIZIT, B OfLHE
TR, ETEROREME % 0.3nm FRELLT
WX DVENRD D, ZOHIKIDT- 4RO
HADREE L o203, Fx I TIEEMR= FL X o5
AnsZ T, FEMEE 020m BRELI T2 FEH, =
DOMBEE R U=, &RE2 R4 5 2 & T, M
TH® NC INTHTORYEN TR L 720 | BIry 7 il
VEHIRIAERHE & = X FHIEASATRE & 72 B, 7= it i
BICHEN, 8 L THAS DY, S, #lz1E
R T—HEKREEEF v A=W & LT
FTE, 5F COMEFMETIE AL BANICE X
5D,

BIE, B AR 2 il it R & LT H%
HET 5K S 900mm D[EHEFE AR —/—I T —D
%%%ﬁofwéo@%$m%®%%i Rl e

BRI DBIR

/ANFHEERR, ARRSESE 1
H R S

1250m, £l 65.4mm T&H Y . J-PARC MLF
BLO6(VIN ROSE)Z t° > = o — 45 Wi DN I 5 —
ELTHRIHT A[2,3], 2D & 9 2Rk & Al R
IZBWTH, m=6 ® NiC/Ti A —/3— 3 T —FEIT Rk
L. MOERDA—NN—ITF7 =T AELEDD
WA — R CTREZ FJREE L7z, 2 S DO pklEHf
DA ki%, J-PARC BL16(SOFIA) &5 1 R ITHs
A== 7 —BRICHEAL TWAD4,5], &6
W, SR K QUSRI K 2 HIBfERS 1D 7
®, NiC kB & Ti BORIZ SiC FREEZ A5 LT
X L7 B HERR EEHSL L oo B,

ERNpENlIb 7

O A — 38— Z —BH%

Fe ZE DRI E & 2 Os@arEg o | A e v itk
NELCDRT VY VERIUKRESDERT Uy
IV FFOIERMEE A B DY T2 TlE, T &
VA EIIEMA T e VB U TRA L, ]
AV AT —DDRT Y VDB ETE L T
BT 5. WlT A 2L L TCHATE S, 0k,
KUR-IBS Tl Fe/SiGes(Si)BiA.Z @ N5 D BEI ik Lh
L .JRR-3 @ SUIREN {5 §f 22 51<° MINE T3,
J-PARC MLF BLO5(NOP), BLO6(VIN ROSE)%: 0 {f fii
RT—L L THIHENTE 2, LLEY, #igk
LN 72 BB I A — 88— 2 T —DRUWED -
-7 MEOMAG DY ERFT L TN D

éEiéE%ﬁ%mwtﬁﬁ$H¢‘?%%ﬁ@
A== T — O ARG A X T, ik
FIEHERE 2 FF O L BT T THRERR S 7z B SR

(ZfEEh I —y— ) ICKDENRT A R
BRZE DB . KUR-IBS % W =& @i+ 7
—BAFDOBUR L OFr 7272 ©— ABEN T T 31 AD
AIREMEIZ DOV TIR 720,

JIST D - &7l G SR T v 77 A) Ot&E
a7 AN LY TESICh M EEE IR E
SRR NC HIEIN TAEE QR E S, T T2
SERAIOMLTREZMHZ TS, IHIZ A-step [=
VR SRR & F O FESENG IR T 7 AR
O] OXIE LG T, EBREROTHETHEXRI T
— PR TR LT, ZZICEERLET,

[1] M. Hino, et al., Nucl.Inst.Meth. A 529 (2004) 54.

[2] M. Hino, et al., J.Nucl.Sci.Tech.54 (2017) 1223.

[3] JPS Conf. Proc. 22, 011010 (2018).

[4] T. Hosobata, ef al., Optics Express, 25 (2017) 20012.
[5] T. Hosobata, et al., Optics Express, 27 (2019) 26807.

Current status of multilayer neutron mirror development with KUR-IBS
Masahiro Hino, Tatsuro Oda, Fumiaki Funama, Hisao Yoshinaga, Yuji Kawabata, Takuya Hosobata, Masahiro Takeda, Sotaro Ikebe,

Yutaka Yamagata, Hitoshi Endo, Norifumi L Yamada
hino@rri.kyoto-u.ac.jp

-60-



(T2) FEY/NAKTOFES R BB T +—NVT 4 THiE

GLREEH) OBHST

1. IZL®IZ
BRI/ TIX, Miaoey X7 0K
30%ICHAY T B LR T SRS R T A
Ensd, £, ANEOBEERMAEY VR EJRT
& % 2 X @ (Triticum) <> & A X (Glycine max) D Ff-1-
Wpje & N B b/ MAKRTER S, e T A R
T —ICEEEIND, TS0 X TN E
BRI Bs S VEBRRIRSRE 2 - =ik, /g
BRTIELL 74—V T 4 7 SIEA OIS
LDHZLENMETHD, T4 —IVT 4 TR L
T2 R BRI E DS B D 72 Maik
DK N7 H S PR I LD 8B S Lo fiRbR 2
b (Fig. 1), /MK TARSND X 7 ED
¥190%1E. DTN T AT 4 REEE O E - T
TA—=NT 4 T (AT 5 —VT 4 ) T D,
D=, INNEARREEICIE, B L7 B ot
7 =T 1 7 &I BT D878 v AT LM
boTWb, WILEMWTIL., /MBI 5 # X
TIBED T F—)VT 4 v T DRKE D RS MR RSO bE
JRIGIRED S E X FREBMERA EEESNH T
DHDZEMHEBMNERRSTWS, —J, T/
RIZBIT AL 7 +— VT ¢ o THERE DR T 23l
TR Y RO T e T A VRT 4 — DI
MR ARl X T, LiEno T, AT L v 3
VBT Ty b7 —LE L TCHERY R ERE
PET DX, MaRIck T oIl 7 +— T 4 v
TR DOBMMN M IE L 725> TL B, BH O ITHY/IN
faikCD 2 2 X B DB 7 +— T 1 T kg
OffR % AL, ABfEE TS 2 X7 EEFE L
BRI 2 RS LT,

secretary proteins

membrane proteins

Proteasome Q

Degradation \ y, Q-
s!' Golgi
| body
& Protein
- bod
S A | 4

L] L |
[ 8 hé—b @ 9
unfolded protein

Oxidative Folding

Unfolded Protein | Wk
\ Response .

Fig. 1 Folding and quality control of nascent proteins
synthesized in the ER.
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Fig. 2 Schematic representation of plant
PDI family proteins.
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to PDI family proteins in the ER
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Fig. 4 Regulation of EROL1 activity by PDI
family proteins in the plant ER
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Fig. 5 Model of cooperative oxidative folding by
plant PDI family proteins.
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Fig. 2. Calculated neutron spectra (MCNP6.1 [1] with

ENDF/B-VIL1I [2]) of HEU-PE (15, K) and HEU-Pb (15,
O) fuel zones, respectively.
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Fig. 3. Measured pulsed heights of 2*’Np and 2*3U fission
reaction rates [3] in HEU-Pb zone (15, O; Fig. 1) at criti-
cal state.
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Table 1. Comparison [3] of the results between experi-
ments and calculations (MCNP6.1 with ENDF/B-VII.1)
of capture reaction rate ratios at critical state.
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Fig. 4. Measured pulsed heights [4] of 2! Am and 233U
fission reaction rates at subcritical state.

Table 2. Comparison of the results [4] of fission reaction
rate ratio at subcritical and critical states.
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Fig. 5. Measured y-ray spectrum [4] of **'Np capture
reaction rates at subcritical state.

Table 3. Comparison of the results [4] of capture reaction
rate ratio at subcritical and critical states.
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Fig. 1. Distributions of elements extracted from the
SR-u-XRF images of radioCs bearing micro-spherical par-
ticle obtained at the MRI, Tsukuba (left). Comparison of
the U-L3; edge SR-u-XANES spectra of the three radioac-
tive particles demonstrating the presence of U in particles
A and B (right). Abe et al., 2014[3]
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Cs Wohi 12 55 7€ LT, BRI 130 5B EA 0 K L
ThoBlang, BaOHGHECamr - BB TRE
Thd. ZORE, oIEXHIC2011 43 A 15 HIZ
Bk U7 HE T N — DB 2 T2 7 4 V2 —RE
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AL 7R BRSO 1 % FLH L 7= (Adachi et al., 2013[2])
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(Igarashi et al., 2014) .
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R LRI BRI & 2 v (BB
WE T OEITTER K TH D AREME S H 0 RRAE),
REHSR EHEE SN D U a2 s 5 5%
(Fig. 1). Fe, Mo, Sn 72 ERE{LEE &V, Csik
KT NERETHHZ EHrnENT- (Abe et al,
2014[3]). S F & F o IRIE CURIRIERER & 3 T2 03,
T VI VIR D T Cs b 1- 137 L7- GRAKIZ
M, 2013) FD%, %< OBFFEH M Cs ki -0 B
RN L, 1P CRES & 5 2 D HEwE o
EARFEIANEATS. LK RERORL R H D
Z MR- Y (Satou et al., 2016[4]; 2018[5]), =
S DORIA- 25 Cs DR 12T 5 (Okumura et al.,
2019) %, ZOMRHANERSOOHS. Lo, i
A Xy YRR EN T OV TR IR IE
nTWa, BUR, —RTEICOBEEEEZHED D HiE
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10> Bm* DA —4—Toh v, 100 nm [ZHEDE
— 7 BA5N% (Kaneyasu et al,, 2012). BHERET
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Fig. 2. Radionuclides concentrations of in air from
FINPP accident; Observed data from filter samples col-
lected at the MRI, Tsukuba, Japan (top) and comparison
between observation (black) and model simulation (red)
for 1*’Cs (bottom). Igarashi et al., 2015[1]

Z 2T, BT L RER W E O EERES
B L7 fEk 7 v VAT L MRI-PM/r % B %S
L#t5 L7z (Fig. 2 bottom) . &7 /L7 L— Al Kajino
and Kondo (2011) & [E#EZDY, KBHIRZIT A VY
N 2 O IEFH 1587 L NHM 12 L D Ax=4km T
B LTz, =7 a3 h TS VkCED 7o 4=
U B ERERE, = A Mok, BAET— MR,
MR-, THERI 7, BRI L, GEE, 7538,
BEAE, ERIGVE, OKMEZIGME, WM, mE0FE

(washout), ZEMELEFE (rainout ; K, K, W
W, 5, &7 3V MOEHRRE), wikEl o
FWBRAEER L. ZOFETF/ITBEHMGT~0 2 [
DEEIR MG T NV — L OB & IR EKUEE T Y)IC
BHHLL, ORI M S/ (Fig. 2 bottom). =
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DETMIZL D, ARFMZHEO/NEERTOE
TOVARE . (SCI2014) (2 b2l L, PERERTAM &
B3 S 4y, HH AR O BTV — LR O %
REMRIIC HF G Lz, IBIT, BREwE O
BHDOZGMERGEET S 720, HLKERIR Cs RiF- 085k
EAAIANTE RIRBEE T M K DGR b 5
Jiti L7~ (Adachi et al., 2013[2]).
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Fig. 3. Model simulation for the total deposition of
137Cs released from FINPP for the plume 1 (March
14-15) and plume 2 (March 20-21)

4. FHEEO VCs KKUPRE & BRI : £
B & =T VHBEEITZERERIC IS —8T 50, v
—ARNEW LT LE D EEFAFEMITITIEERIC
EFTIRTL, 28 21E3 H 16—20 B OB 1T 5= HE
L R&pEREE 2% (Fig. 2 bottom). = DAR—ED
FRNEE T VR CRIFENSE SN T RN
EEZ . 22T, BME LT VR EAE
DY, B E ORE BT E O E O lED
EUT=onkd7= (Igarashi et al., 2015[1]).
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T iR, DITET ARE A3 A 17
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N EOEAETHERET 20 E2RT R (FirilEk
s T, ouvE KIFENETREFACEDEY
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400 m L2 L&, FRTHABEN Y L L &
ZRDODHE, 1.6X100~1.5X10° s () 6.1X10°
M\ Erpodn. BT 1 B0 TEZD L,
TR ERITE D 2%EENRKE~MTSNOTT 1y
NREET o L) FFREL W EB X LT,
ZOEITBEDOF 2L ) TA N ERDOBEDOT— & &
LIRS LTz, FES OB ) K& 2 fE%
| N e A ST R S A= B I N N S Ao SN/
DM T.
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5. HEHBR VCs RRTPRECER) :  AWR-
T TIE, BFHG~0 2 BB O KBS TRD &
S722011 43 7 20, 21 HOHIRE, K&H B7Cs EE
IS E D 38 Bg/m® ZRtdk L7z, T D%, JREILIHA
FERRE THESCITHD L, ERLBERAD 2L 7o
7o, FHLART O Cs PR HETE < & B 1 pBg/m?
7208, FEio 3 4%, 2014 FFETO Cs DI FE
1358 12 pBg/m® T, FFEETOKAEIZEE L TWh7Rn
(Fig. 4). HURME Cs OIGY: LT= 50 D O FHiZilE
(e.g. Ishizuka et al., 2017[6]; Kinase et al., 2018[7]) @
THEFZx oD, K, BE LA RIS, 7
FITTITANRAL ZRICAZ D, ZbidFEiy 1k
MBEDZELRDWNN D > TZEEICEAEL Tz
(Igarashi et al., 2015[1]). L/ LR H=7 11 Y L
EETNAERWT, T A b SIRKUE TRk
B (B I X DB L= 2 A,
2013 FEDOBUAMEIZ SOV TIX - OB T F R 7y &
D H/NE L, BUAMEIZEENR 2 ~ SHHARWZ ER D
572, 2011-12 FEIC R S 372 A3 7 135 7215 % s
&, A% U EE 2 bivd (Kajino et al., 2016[8]).
ZO LI, FEEURBFERORKRT —#1%, Cs
BREENE O XD 72 2R L0 A 8) 2 %
L, FHERERRRICOW TR - BRI L7200 EHE
PRARML & 72 B Atk b HE ek RO B b .
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Fig. 4. Temporal change in atmospheric radioCs concen-
trations at the MRI before and after the FDNPP accident
[“Mar.-Aug. 2014™.].
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5 & X|TPFE D & T 5 Scission point model FEV VAU
AIREZTNRB I TE[1]. EOROFEE L
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Fig.1 Incident energy dependence of mass yield curve
measured in proton-induced fission of 2*"Np.
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Fig.2 Two different deformation around fragment mass
130 and deconvolution into symmetric and asymmetric
mass yield.
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T/R & 417z Bimodal fission @ 2 -2 Fission valley &
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Fig.3 Neutron induced fission cross section of 2’Np
using a lead spectrometer in LINAC facility.

3. MR TEE T —T L L2y 5 A2 T
T LMK OE DI EIT> CTE =, TF, N
W7 T—rronTur T — L ORERH CILE
F TN ZARLEMBFEA~DIGH E LTEL Oy F%
HAtrbns koicioz. LanL, NE7I—L
YOERTIECR 2 EDEmIKRT 7 — L UZRE S,
KERIED A[HE72 C60 <° C70 IZB A Na S5
I SN TOWARVORBRTHS. b L C60
R C70 DRJT TR FERT 5 &, Z O KLINF
WEEE vy, NaT 7 — Lol ikl LT
77— L BRI CNE ST D FikE, sk EMR
ST T =L B RICNG S E D oD HEN
EZ LMD, A TIIREOFEE, HEHER
NIEFEE2 7T —7 & LT C60 IZRFE N D TREM:
TS TET2[8-16]. ABFFEIZIHBNT, FRED/NS
AR AT A, FTIFFERRBR T2 EDOZ DR
BRRE A TH C60 DI LR H 4 LiAte Z &
MARETH D Z ENRHLMNI R o7-. £7-, Zhix
R OEKIEMEE L REREDLY RS L & &2 RN
L. &612, R Po WAL C60 72 E1THk
FHE Po-210 (AR b v RN a k) ot
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Fig.4 Simulation of Kr hitting the center of a six mem-
bered ring of C60 with a kinetic energy of 120 eV. The
local skeleton disappears from the figure when the bond
length is elongated by more than 1.5 A.
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Fig.5 Exponential decay curves of 7Be in samples of the
7Be@C60 at T=5 K (red circles) and the Be metal (7Be)
at T=293 K (black circles). Insets corresponding to the
decay interval 140 —170 d are displayed with an expand-
ed scale. Wave functions of (K+L) shell are schematical-
ly displayed in the figure.
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