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Fig. 1: Schematic diagram of the FFAG Accelerator
Complex.

Fig. 2: FFAG Accelerator Complex at KURNS.
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Fig. 3: Measured prompt and delayed neutron behaviors

obtained from different configurations of detectors.
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Tab.1: History of beam intensity and energy upgrade
of KURNS FFAG accelerator.
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o1 100 1nA 100pA 20 LINAC Kicker system upgrade
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H- energy up (150 MeV for irr. exp.)

March still 100 MeV for ADS exp.

2013 10 LS i 20 RINAC beam tripped often due to rf trouble

('in both linac and main ring )

45

Nzlgqcr 150 10 nA 1nA 20 LINAC | reliable supply based on stable rf
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Fig. 4: Layout of an energy variable FFAG ring.
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Fig. 1 Experimental setup for sampling of the irradi-
ated air from the target room of LINAC.
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Fig. 2 Radioactive aerosol generation system com-
posed by solution aerosol generator and chamber in
which 22Cf source is placed.
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Fig. 3 Two types of attachment process of fission
products to solution aerosol particles.
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[1] T. Saio et al., “Ligand-driven conformational changes
of MurD visualized by paramagnetic NMR”, Sci. Rep., 5
(2015) 16685.
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1000 Figp,

8

Kq) 10°%em’
=
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Fig. 1. One-dimensional SAXS profiles of the pre-
fibrillar intermediate of insulin B chain (circles) and its
complex with fibrinogen (squares).

25 3R

[1] E. Chatani and N. Yamamoto, Biophys. Rev., 10
(2018) 527-534.

[2] N. Yamamoto ef al., Sci. Rep., 8 (2018) 62.

[3] T. Akai, Master’s Thesis, Kobe Univ. (2017).

Inhibition of amyloid fibril formation of insulin B chain by fibrinogen
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Fig. 1. SAXS profiles of fine-grained iron with and

without lubricant.
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[1] M Ojima et al., Scr. Mater., 59 (2008) 313-316.
[2]Y. Oba et al., ISIJ Int., 51 (2011) 1852-1858.
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(P4) Measurement of '3*Cs/!3’Cs activity ratio of caesium micro-particles and
contaminated soil particles using well-type germanium detector

(Institute for Integrated Radiation and Nuclear Science, Kyoto University', Egypt Second Research Reactor,
Atomic Energy Authority, Cairo, Egypt? ) OM. Soliman'?, F. Futagami, K. Takamiya, S. Sekimoto, Y. Oki,

and T. Ohtsuki

INTRODUCTION: As a consequence of FDNPP
accident, around 15 PBq of 137 Cs was released to the
environment [1]. For evaluation of the health impact
of the release radio-caesium, its geographical
distributions should be studied and modelled
accurately. It was found that depositions distribution
of caesium strongly depends on the chemical form
and physical properties of released radioisotopes [2].

Several researchers have been studied the
chemical and physical properties of radioactive Cs
released from FDNPP. In principle, there are two
types [2] of solid-phase of radioactive Cs in the
terrestrial environment. The first one was release in a
soluble form and then fixed to the soil grains through
sorption process of the wet and dry depositions. The
second solid-phase type is insoluble CsMPs that
flown down directly from the FDNPP. It has silicate
glass like structure and probably formed when melted
reactor fuel came into contact with silicate materials
and in-vessel construction materials, and then silicate
micro-particles were splashed by the action of water
which injected to cool down the reactor core.

Source analysis of the two physically and
chemically different types of radiocaesium could
provide useful information for improving the
numerical models to estimate the geographical
distributions of soluble and insoluble radioactive
species released from nuclear accidents. In this work,
a source analysis of the two radioactive Cs types was
carried out by measuring the '3*Cs/'3’Cs activity ratio
in a contaminated soil sample.

EXPERIMENTAL: A Contaminated soil sample has
been collected, on 18 May 2016, about 1.5 km south
of FDNPP. Ten radioactively-hot particles were
separated and identified from the bulk sample using
autoradiography and SEM/EDS investigations [3].
The radioactivity levels of each individual particle
were measured using well-type HPGe. In-housed
prepared radioactive standard source was used as a
comparator to quantify '**Cs and *’Cs activity levels
in the individual particles. This source was prepared
by immersing tinny resin particles in a solution of
134Cs and 'Cs in Osaka University. The exact
activity of the reference source was measured at 15
cm from a well calibrated HPGe, and it was found to
be 2.21 and 18.26 Bq for **Cs and '*’Cs, respectively.

RESULTS: SEM/EDS studies showed that particles
DNS2, DNS6a and DNS6b are belonged to CsMPs

family whereas the other seven particles are belonged
to radioactively-hot soil grains.

The '3*Cs/"3’Cs activity ratio (as 11 March
2011) was estimated from the y-ray spectroscopy (Fig
1) It was found that activity ratios ranged from 1.030
+ 0.031 to 1.074 £ 0.032 with average value of 1.049
+0.014 (Fig. 1). Also, it could be seen that there is no
significant difference between the activity ratios of
CsMPs and soil particles. This finding suggests that
the radioactive caesium in both CsMPs and soil
particles has the same source of origin.

According to the reported '3*Cs/'3’Cs activity
ratio for FDNPP different reactor units calculated by
ORIGEN-II code, unit 1, 2, and 3 exhibit '**Cs/'3Cs
activity ratio of 0.945, 1.087 and 1.049, respectively.
A comparison (Fig 1) between the obtained
134Cs/137Cs ratio and those reported for each unit of
FDNPP reveals that the radioceasium contained in the
hot particles (CsMPs and soil) under investigation is
originated from reactor unit No. 3 of FDNPP.

. — I DNS10c¢
----- Umt-1 I :
Unit.2 —H—— 1 DNS10a
| :
- —Umt3 T i DNSOa
e Partide ‘—'!—'I ! DNS7b
Lol i DNS7a
! :
—fo—i i DNSSb
I .
—— ' DNS5a
| :
"—'—'—' ! DNS6b
~:—0—| i | DNsGa
e ; DNS2
n — n — N o
= - < @ o
— - [e=]

S4CeMCe activity ratio
Fig. 1. 13Cs/'¥Cs activity ratio
References:
[1] K. Hirose, Sci. Total Environ. 470 (2014) 800.
[2] K. Adachi, et al., Sci.Rep. 6 (2016) 20548.
[3]Y. Satou ef al., Anthropocene 14 (2016) 71.
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Fig. 1. The compact versatile neutron diffractometer lo-
cated at the B-3 beam port of KUR.
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Fig. 2. Neutron diffraction data of Ni powder. In the
Rietveld analysis, an excellent fit was obtained between
the observed and calculated intensities.

The current state for the compact versatile neutron diffractometer on the B-3 beam port, 2018
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SAXS analysis of nanostructures of hydreated wheat gliadins
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Fig. 1. Electrical conductivities of CegosSrposF29s and
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Fig. 2. Neutron diffraction data of CeggsSrgsF295 col-
lected at 400 K using SPICA of J-PARC MLF.
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Fig. 3. The crystal structure of Ce95St¢0sF2.95 at 400 K.
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Structural and electrochemical properties of Cegs Sty o5 F2.95 solid electrolyte for Fluoride Ion Batteries
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Depletion of CI, Br in the sea salt acrosol.
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ElZE 2 boIzEFT L, LS OMEIZ L D DNA
BEORBIIARHAZ SRS FEINTE 1, BT,
T AVE THORBRIE S A IF R T R 1R R B A
(HIMAC) od:FEfF7Eic kv BERiF#Ric L > T4
U % DNA HIEOR M AR M L& [1,2], &
WFFEClIE R P -l L - T L 5 DNA HED
I EATUN, TR K D A5 5 0 2y Tk
iRl & B FEBR AT - 1=,

2. FEhr o R PRSI DNA GO
DOV TR AR L, R L
Chinese Hamster Ovary (CHO) AAS ffifiatkz ~
UV E L, filaSry hELTRY e
vl 7 aFa—TIZEIR Lz, OB L
b & IR A R e seF (KUR) O
KFEEE IR URE e 2 B U 7o, FRATIRE
gk 3 EFf & L, 0.5, 1, 2, 3 T
NWaERERY . o EITo 7,

HE - ORI BTE O EIZ LY 2Gy ht L
ESNTN, JRPFEPETRICISEIE =L
X—ZROy MR ZILTNDIENnD, v
DFFHZHREBENAREFHI X > THEE L. Z ORESE.
T OMERIT 1 Gy ht & RFED - 72, FNITRR
%, RIATARATHERBHE L, oMREE TR
#H L7=, DNAHBEOGHTIL, HIEBEGIZOWTITE
5547 T DNA 858 e >W T B R vk EE TfT -
Too GINTHIEOFERITN TR B BER O FIEIC L D [2
- 4],
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Fig. 1. Yields of 8-oxo-deoxyguanosine (8-OHdG)
in the cells irradiated by the neutrons of reactor.

3. R HEBE O SN IT BRI X o> TR
WAL D EEZ bNLBGEREBE L PO To 70,
AR BIEIEICEE S W TY Ak DNA 2L, X
7 LT —BHEIZL Y DNA %2 X7 AT RENLIC
DfREL. BESNEIT-T- (3, 4], TORER., it
FRHICL > T 7= DRILEETH D 84 %Y
TAXTTT v (8:0HAG) HHRERFIICHY
m+ 2z sz (Fig 1),

—7J7. DNA —A&$48)lr (Double Strand Break:
DSB) (T TlE, HRSHMIL 2 R R T H e — A
WL, YeTr TR, ERIKEETO 2L
WXLz [1,2], ZOfE, 1 Gy DR TH
BT DSB 3MEAN L7223, A LA I TR B A7 A 7040
ERINIHEGE CE o Tz, ZOEBICONTIES
BOBFDRLETH L0, Z ORI O ESR
231Gy ht LD CTIE< . 3 Gy ORRSHT 3 K %
BT HZ e EBEICED DSBR—E&THRE L
TWAHAREMEREZ LD,

SBORETE L TR, BEEEBE I W T
U VU HROBEEICOWTOITEITS Z & DNA
SHEIETIZ DWW Tix DSB E1EIZ B Dk H x (E1E R
# (Homologous Recombination: HR) ¥ X OJEAH
[fl & ¥ #& & ( Non-Homologous End Joining:
NHEJ) XKEHEEE-7-FEBRIZE | EE O TR
A LT 2 T E T, i+ DNA 2504
RGBT LTNL,

23 3CHR

[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] K. Kudo et al., J. Electrostat., 73 (2015) 131-139.

[4] K. Kudo et al., J. Phys. D. Appl. Phys., 48 (2015)
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Fig. 2. Yields of DNA double strand breaks in the
cells irradiated by the neutrons of reactor.

DNA damage with the neutrons from reactor
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(P14) 7 T A A BEED =D DA40MF FoF1ATP & RiEESE DR R

CRUREAHE, BRREAN ) OF=THE, F—Lv -7 U X b7 1 FAEAE

1. XL 7 I B THEMEE (774 A EH)
Z T2 ARGy 1 D 53 Fif RE A 3 R AT 23 8 g L
(Henderson et al., / —~LE 2017) . BIFE. sk
il 6 ~C R 72 AR T O A S AR AT L2 AR B 70 i ) %
L CTWDBN, 7 T A ABIAIC L DHEEMAT O AL
Hyo#E, FEdab & RERICR E TR 3R 2 K&
IR T X 2020 - T D, ABFETIE. il
YOI F a3 Y TFoFIATPA i E A E 21
IRAE CRETEMNT 21T O Z L2 HIC LTV 5,
FOF1ATPA AR IX I ALEM O iR B 2 M EF 5 729
\Z BEART XL —LHEETHY I b N
THEO 7 v ok a2 BRE 525, ZhxwEb
FoF1ATPA k4 351329V 72 = v "B b5 F
60 DIFEREEAINTH D, AEEFEIL., ATPDI%
EEETHIET TR, 2 har R THREOR K
I EERREZ R LTV D, £ ARREEOKEE
ARENXT R b—T A GRS < LRI TEH
0. S DICHIRAEMER BN RABICE S LT
WD END, REESE DR SRS OfFTIZS
HBOIFN AR D EERIE L 2D L5 2
S, IKSHFERED LI TWD, 2D XD 7%24EY
PR, ERR R EEMEN D FoFIATPA R I
WTIE, B0HELL Bz b o7z » THEEMERH O HL Y f1 A
MDIRINTNDHEDOD, A L)L TR iR
BENTWARWZ L2k - T, FoFIATPA REEE D
BEICHONWTHMAENTWD, KEZIIBS 8
AEROFEEAEAE ChHzZ £ NdXIT7 LI v
TNTELLALETHY ., TNUBPAREEEEIED
RIEENY) — R REL 2 S 2 2L LT
2o

2. FHEB o BHREHZOTVLEEATL, I oy
KU 7N % 5B L. FoFIATPO Rl 4 nlis b4
5, ZOWR, oOBEAE S ARSI D 72k
EMLE LT, ABERORBMAEE LI, 14
T~ N T T T ADEIRT T4 =T 41T A
S TR GER R THY, TxbInEzT
FTFEICE DB AIT-o T, LLARS, =
DOFETIH, BRINZRE OB — MR Z &2
Dbholz, Tk, KEZRNEEET 5 2 & IE i
D THIMENRENZ & L, BHERDHZ V29l E O
Taz=y BB EN D ARERZEOY 7 2= MR
fEEE Lo W2 &L LR IS W TAREESRE S,
R KA A VD OIREEZ D CLEI D TH D,
IDAF U a~ 87T 7 o0k, KRGE oM
FiZiEEHTHDLLOD, A A AR & OFF A
TERNC X o CRERA RO EIC A Z 0T, KRR

DHEEHFRNTND EEZ NS, LTER-T, A
AR v~ NI T T 0\ D KRG E O RfENT.
NDUETHD, I L, FxlTEAEIZARD
DN B 72 N A i D oy BV L K D KR 1k A B
L (BT 70— FEFICLEPDOBAG /R
RECARBER 2T 2 Z LIglHh LT,

3. MR HEHFORBLESL T A7) —ERICK
STE- L, W7 2=y MNERBERSTZLENR
AEEFZ R, 7 74 AEBICL D R0 MREH
B ENTIZE LT A4 4270 v RIERIDAIEETH
52 RN borolz (Figl) 728, BHEAEOEEE
T =X WWEEGT DR KOEE L, FEiEERTH
%7 (Rubinstein, Methods, 2007) . ## . FLHE G MEA
KT OERET D &R EI IR ICERE L.,
EMHELTLES, ZHUCKL, Y=L EREELE
1% (GraDeR #; Hauer et al., Structure, 2015) TlE,
70y FAEBLOBRFEEAE O RTEB RS C . IR o R
TEMHEAIOBREEZTREICLTWD, BfE, Z0HiEx
ANWTT U v R EITWV., 7 T4 A EHEIZL A8
BEEMLTND,

/ coventional \ / novel

column based purification column free purification

subcomplexes broken

\_ by cryo-grid preparation / \

Fig.1 Recent images of mammalian FoFl dimers by
cryo-electron microscopy

EEBEEIN

[1]Boyer, “The ATP Synthase-A Splendid Molecular
Machine” Annu. Rev. Biochem., vol.66, 717-749, (1997).
[2]Davies et al., “ Structure of the yeast F1Fo ATP syn-
thase dimer and its role in shaping the mitochondrial
cristae.” PNAS, (2012).

[3]Jiko et al, “Bovine F1Fo ATP synthase monomers
bend the lipid bilayer in 2D membrane crystals” eLife,
(2015).

[4]Kucharczyk et al., “Mitochondrial ATP synthase dis-
orders: Molecular mechanisms and the quest for curative
therapeutic approaches” BBA, vol.1793, 186-199, (2009).
[S]Hauer et al., “GraDeR: Membrane Protein Complex
Preparation for Single-Particle Cryo-EM” vol.23,
1769-1775, Structure, (2015).

Preparation of bovine FoF 1 ATPsynthase for cryo-EM structural analysis
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(P15) 1.5MW KEEEEMVIELI V7 a ha  ZBit 5 v — AEB OFEN

CRREGH) O, A . EREE

1. FLoic:
EfVIRLY 7w ha (RCS: Rapid Cycle
Synchrotron) 13+ 68 E Hz &9 KE 24V
WLV A 7L TE—LENETE, BRI &
B L NSRRI T 1 GeV 225X
—DREBIRA T E—LDERNARETH S, Flr
TIXJ-PARC [1] IZBWTHAEETH D 1 MW O
E— A& ER L 2], FOFHENTR STV,
AWFFETIE, £ D RCS OFRAMEEENTZ & TH
TENNIERR & T2 IR SRR A 2 7 & (ADS
Accelerator Driven transmutation System) [3] Z fFf L
TW5, BRD RCS THERAIRER B — A 1T — %
)72 ADS T ZAVE THET S 4L T & 2 AES
(E—A ) 30 MW) & Bl LT/ S 0as, #RAN
THER & Hl U TR O & F - 2 A LSOHE
BRPMEICEN TV DD XD EEMEOE W AT L%
FHAHETH D, £z, BV H L B — A DRFHEHEE
WZOWTh, BREDINEEES & Pl U C il T EE 7 g A3
JR< ADS OBERHEORBRICI T HH AES &<
KA A 7 VOBRMERICHLHFLHT LD EE X
bihvd,

2. 7 NEA T DORERNRT A—X

Kiatd 5 RCS o7 N2 AT DT A=K L LT,
E— AT 3L ¥X—% 1.5 GeV, P —LERKE 1
mA &L, E—atihE 1.5MV & L7z, A 2
JL DR IR LA BT 100 Hz (J-PARC O#HA1% 25
Hz) & L. 1 A 7B ki a2 Eod L
TZEMBEMDROLEL L TV D, YKL E
100 Hz &35 Z & CIHEE S O RPREINDH 0,
TRIAEARRD 2 A M EEBEERE NS Z L T
WEEDOKRBAZRIELTWS (6], 20k H 7k
Axitae b Lo, ZEERELT- 100 m BREOH
WEE D RCS OEBAREME A BET L CnDd, RS
TiX, THE TITHRHFILEZ RCSICBIT D B —LLE
PEDOFEAMAE I & g 2 vz B — A8 H LRI
DNTIRR B,

3. B — AL EMOFHM

KIBFENEE TIEY AT MERFEH OO T 7
T A BET D HEHEARET D720, @O E— L%
EMENEREIND, BERE—DIMHEEROE 1 B
B & L CE— 2R 0@R) D& )M L7z, FFAM
WRIZIE, TNFETHREFFLIZE—LDRFZROLAT
vk [6] 2% Llc, BE—2EROEAIGERMEHDIE
ESIATR D W nand (R 1 DN Y AW R R By (4R ]
W, FEmX G IR o BER S 0R & BERERS
AR R O E 2 L, MRl RE/R B 0o

SRLIF

RESEWIR LT, ZO/ERE L TEEEDOMEM
s T o'l DR OMEREZ EBT 51213, e
FEARDEFERN I VE L TWA Z R ENTE, 2
AUk, BERERS &R M B R A | U AT IE Rk
IS A S D 2 & TIERIE A i oy Dkt
EaE/NSLSTELZZECERLTWSEEZDLND,
CORERE S LI, EEREEE 2 A L OKE K
P& B A ENEE NS D EMA DRSNS H O
BV P IE SR

4, HIEBE— ARV HL :

100 Hz TO & — AL#HZ @G HEE CERET 5
72912, B —2AH L FRXOMENLDRVETH D,
ZIHNETO RCS TiEx v I —EMAaEH N TE—
LD H LT CEl, ZolFANTiE, bk
N EER O v — B & BRI 2 B
DWW T X NEEADNNEL 2D, KPR TIT L
DIRFEORmNE =LA HLARE LT, 7L AE
e 2 L7 W RIS 0 Hy U oo Z 8 AT et &
BatLTWb, ZoHRTiH e — 2 0#EE R D%
D KBRS EZFHIE L, v AL AT ¥ LER
WD L TE—An A EHT A2 L 2R
LTWa,

A
ARBFFEII SRR A DI A F1 3 AT DITFERR =
KO EZ I T2 b DT,

ZE IR

[17 High-Intensity Proton Accelerator Project Team,
J-PARC, JAERI Report No. JAERI-Tech 2003-044.

[2] H. Hotchi et al., Achievement of a low-loss 1-MW
beam operation in the 3-GeV rapid cycling synchro-tron
of the Japan Proton Accelerator Research Com-plex,
Phys. Rev. Accel. Beams 20, 060402 (2017).

[3] 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.

[4] Y. Fuwa ef al., “Design of Multi-MW Rapid Cycling
Synchrotron for Accelerator Driven
Transmutation System”, TUPALO027, Proceedings
of IPAC 18 (2018).

[5] T. Sogabe et al., AC Loss Characteristics in REBCO
Coil Assemblies With Different Geometries and
Conductors, IEEE Trans. Appl. Supercond., vol. 28,
no. 3, 4700105 (2018).

[6] AEFE Al AT RO T2 DI RIS
MOIRLY 7 v b ORE”, p. 20, GHENK
PR TR EBRAT (4 52 [BI2ENRHAHOUE] |
KURRI-EKR-20 (2018).

Analysis of Beam Dynamics in a 1.5 MW High-Intensity Rapid Cycle Synchrotron
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(P16) A LT & X B/NARGELE AW e & VX7 B ORGSR

CRREEH) Osr i . REETE. I EMARS, #21LIEH

1. XU X/ NAEGEL (SAXS) 1%, HIERFIZ
B O S PR DML E N 2R < IR ORI D
WiEEHY OFEORECTHEARETHD AT, 4
K& OREEMITICB W TR AR FIETH D,
SAXS 1L V55N 5 GELIRE X, IWIRTP D50
Kb DOELOEHTH D, Lz -> T, Bk
DT RVR (B R) B LTI, B Ok
GLBREE~D A G- 2 fWr9 5 Z L NREETH D, Fex
1. ZOWEEAESEART D =01, @m0 (AUC)
ZRMICHWD Z ERERN TR EB 2T,
AUC 1%, @ [AHRIC L 0 & U 50N 2 iR
Mz 52 & TWEELRERE (O, A1 X2t
W) TEICHBEL  FOREFERTANEETH S,
AUC t SAXS & [RERIZ, WIRIRIE T OMIE S AIHET
H5,

AAFFETIL, 7 MIE T VT X 2 (BSARK & FHV
TAUC & SAXS DFEBRIERNEFETHH Z & &R
L. MR AR CH D Z & E2mT,

2. FEBR : SAXS : EH K FE G IR AR GERT O
FEREFE A Cu-SAXS #:iE (KUMASAKU, NA-
NOPIX; U A7) MW, mMEE—R, I AZH
Bt 1330 mm (HCEL~<7 h/v g &P : 0.009 - 0.2 A1,
IRLEE 25°CIl2 T SAXS HIE & 1T 7=,

AUC : B Ly HTHE(E ProteomeLab XL-I (v 7 <
Ve a—)Lx—) ZRHWTIEREEEIZ L S AUC
ExIToT2, MENFERIZLA U —T %k, [HiEiK
1% 45000 rpm, 1L 25°C CHIEE T 7=,

£l : Sigma-Aldrich # BSA %, Tris-HCI 100mM
(pH7.5), NaCl 100mM FEFMERIZ M S g 37
HECHWZ, BEEIX 2,78 mg/mL TH 5,

3. A Figure 1 12, SAXS HIEDORER AR,
Guinier ST ORGSR, JFUSHGELTREE 1(0) = 0.190 cm ™,
EHREPE Ry =38.0 A G b7z, MHICHEMRTRL
DIk, FERREEENTIC L VSTV S BSA O
Protein Data Bank & —# (PDB ID: 4F5S) 75t
L7 EROHELIR CTH D, ¢ <0.12 A CILHEIE
T—H =T, (0), Ry BHET —F LV /h&7e
i (I(0)=0.147 cm™, R, =27.1 A) N ELNT=Z &
O, IR HIZIE BSA HERDSAN DL BRI FEL T
WA EDIRIE S LTz,

Figure 2 |2, SAXS HIE & [A]—® BSA &k » AUC
BIERERZ R, THE Y BEEREITMZ, 4 &
K E TOZERPERTICHIFE L TWD Z &2V
L7z, (BTN TE—7 OFEDRENSHE LI
TmEESREKPIRLT,)

257 R O R R EELTREE 10) X, BRIEE ¢

[mg/mL]. Ff57j DEESHE w, By j OHRAIRE &
720 OJFSEGELEREE L, [em? mg '] FIVW T

1(0) = Cz W] onj
j

ERIND, ZTIZT, Iy iFRlicGExAbensmTEE
REEZ AW CHEETH LMD T, AUC TH D
NI EES R A2 DT I0) 23595 &, 1(0)=0.188
em ' BNEONTZ, ZOfEIX SAXS OHIE R 100) =
0190cm ' & KL< —EF 5, 2L XY, SAXS T
— XTI, 1~4 BROHGEL > Y AUC T L5 H
BORTEEINTVWDHETHERIFHTETLZ &
MHERR ST,

Lth. ZORBIZESE LR ROBITIZEB N T
AUC Z W TH R OERE L RO, ZIUCHES
X SAXS T — X AT 5 FHEICEM L T\ &2,

® SAXS experiment
— 1mer (from PDB data)
-1
10
' £ SAXS
5] 0.18 /(o;:o.\go:ogm om™
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~ - 016
— £
S 215
= 10 = 0.14
= 1mer
0129 yo)=0.147cm”
Ry=27.1A
0.10
0.0002 0.0004 0.0006 0.0008 0.0010
2 -2
1A
-3 9
10 T T
-2 1
10 10
-1
q/A

Figure 1. SAXS profile for BSA solution with 2.78
mg/mL (Red symbol). Blue line is calculated from PDB
data (4F5S) of BSA. Inserted figure is Guinier plot. Black
line is Guinier fitting line.
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Figure 2. AUC result for BSA solution with 2.78 mg/mL.
Horizontal axis is converted to the sedimentation coeffi-
cient in water at 20°C. Inserted figure is enlarged view in
7.5S-11.5 S of s50,w-range.

[1] E. Mylonas, D 1. Svergun, J. Appl. Cryst. 40, s245,
(2007).

Structural analysis of a protein solution by complementary use of analytical ultracentrifugation and small angle X-ray scattering.
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(P17) 7ImA R B F U HEARERD S8 5 F 037 H ILEI OYECRRIFEYT

(EBEERRER T,
KAREE . PaFTIERT

1. XU AU
FEAIIEIND — 23> TV B A3,
PREBERRFEDBARITIZE > TV,
—IHWOFIRIZT I vA KB ¥ 37E (AP) @Euﬂﬂ
EIZEFE & B 2 5N TWD D, Hore 12 2 E CIC
WH R mmzum@Fi%%ﬂﬁﬁ%Tﬁw
SHHZEEFER LTS [1], ILEL [THfasbc
Wity B2 v 2 —BEHAKRORER S TD—D
T 5 Presenilin-1 OHASEIRICHE ST 5, BAED
LA, IR R L, ZofEEM LTy &
I LA —EOEETHD AR RiIBMEAZ X TEDIE
W B IRMEEE S, AR DREEAEN IR S D, L
DL, ZOREEITB o 2 & 7o A IR 72 A
Thd, HITHIT, mm@ﬁimﬁgngim@
X RhE RS N s S ey 2] HER . Bk L
FéRE &wﬁﬁi%6mfiﬁwo_h6®%me
WX, 7Y oA ~—JFiREIEH B O 7= OIZIXIET
ICHEZMETH 5,

BIDLT YA ~—HDHA
HEE THR
TN NA =

KEFZED B, ILEL O &R 0fH A@%Mr
ZH ST L, ILEI O THEDRIRIZERT 5 Z &
ThD,

2. Bk : ILEI (55-227) -His Z K E BRI TE
FUNI-NTA L OV B RO A X7 v~ v 757
4 — (SEC) IZ L WML, EELKRETOD
SDS-PAGE 33 L (N SEC T, TNENH 1V KB X
NH—-E =7 ThHDHZEEZBERLTWVDS, K 1.5
mg/mL @ ILEl % > /X7 B IEIR % 4Tl pH ORI
BT L, VR LT, T, BHER— &
RIZB T DfEE—REEZ 08T T 5 T2 DI o i ki
DB (AUC) 12k L7z, JIEIREET 25°C, [RlsEk
1% 60,000 rpm 33 L T 20,000 rpm & L7z,

3. fER  AUC 12BN T, [Al#EE %A 60,000 pm & L
TeEEDLA Y —NFFWEHI X VR L7k R %

Fig. 1 lZ"3, AT ORGSR, K523 36 K% 20kDa %
RUTZAS, 40kDa i, £ HIZKREW &I
HekT s v —7 b nic, 73 7 BESIN 5
ILEI ®%3 75813 20.0kDa TH % Z &5 Ky 3 B
BIRCHIET H 2 & E-LZEEOERILHIT pH6.0
T 4.5%, pH7.3 T 3.7%, pHS8.0 T152%T&H Y, pH
D EFAENZ EROFIGBINT 5 Z & 3 B
Lot

I HIZ AUC JIE D BRI S 7= 2 B iRA FERRIC
ILEI O G—fREEZ XL 0 4 U T2 AreEME 2 sl 5
A= HIZ, 20,000 rpm TORIEEITR> T2, T DFE
. 60,000 pm THEEL CTW=ZBAROE— 7 1%

KEEDE) B EERZE, PR RS AZILE Y By, R E A

20000 rpm fﬁ%~@5—7t$%éﬂk:kﬁ%
(data not shown), ILEI [XHi&E{A—Z BE{RDFAC
DT ENRBEENT, ETE IO OFEREND
fREEER A H R Lz & 2 %\muxc\mm)
4.3x10* M, Kp (25°C. pH8.0)=1.0x10*M T~ 7=,
YL EO#ERI G, ILEL X —BAEREEZ AT 5 —
77, pH7.3 TIE_EEDOFELEN NN & F
7 ILELIZHIEAMC i SIVT O DARRET D Z &,
ERANTIE BEREZIZE AR L TN EE X
biLd, Lo T, HERE “EEOMRICKE T
HAEXHA LTIV DD, Dip &b HER
THEZ RIET D L B2 N5, LV EEMRERIE
RAZ —FRKTIT O,

A LIS N I B N AR
04F _pH7.3 .
- --- pH8.0 .
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Fig. 1. (A) The solid line and dashed line show

distributions of sedimentation coefficient derived
from ILEI at pH 7.3 and pH 8.0, respectively.
(B) The expanded of the lower range of A.

2 = BAIN

[1] H. Hasegawa et al., Nat. Commun., 5:3917 (2014).
[2] AM. Jansson et al., J. Biol. Chem., 297 (2017)
15501-15511.

Physicochemical study on ILEI suppressing amyloid-§ generation.
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CURBEEWF, KRB ) OALRER], /AIREEE, EHE R, 7RRERL .

HUEE A R —ER ' W

1. 13LOHIZ

A AN T —5%0E, & 5 FE ORI OWTCE
FIRRECIRENR B PO S F S a 45
ZENTEDLIEFITRARNETH D, Lin L
DO — A7 A AR TR, RN T
FOANFTLEHOKIR G, BEHRIRE LRI
RABEICIEONTWAORBRTH S, —F., K
WFFE AT TIEAFZESE (KUR) 12 & 5 i1 HREH I & o #
WA LT, FEEE S TERNL TR OB 03
TEXBHLVIHIBOTIRONTZRIENE->TND, £
- RN E S (LINAC) OFI I L v | FEAiY
PRAEFEAE RS FIBEIZ 72 1 | BRIRVERL O EBL AT REME &
RKELIRFT D ENTE D, RF5EIE. 2o &2F
FL7=fEx DA AR 77— R & AR L TRk
FED A AN T =3 WiEEFERL L, 25720 8FIC
IS % Z & T ARFIERTC SN I RE /R AFIE A K&
HERTBHZ EHHIET,

AR CIZZNETE Y BEHRIRIC X 5 “Fe,
198Sn, BEONEU D A AR T =610 K DF5e %
AT C& 72, £72 KIR O BEHIZ LD
FEBHEMBIRAER T2 2 212k PTe, 1, B
AU D A AN 7 — 5% S5 L C & 7o, AT
TliX. KUR & LINAC ZAHFHICFIH L, A AT T
— YD E AT RE R B RR DL KT AT 72 EBR A E i
L/VC}S D . GlNi, 6721’1, 1271’ 157Gd, IGIDY, IGGEI', 169Tm,
0yp, 19y 22 DS E I ERERED A AN T —45
KOEEDS L, RITEIT-TX7z, ATIHE—
FlE LT Dy A AR T = HOBRERET 5,
2. FEBREFER

Py X 287 7 =45 0% ST (Y 6.88 H)
RS LTRHWS Z LR TE S, 96d o KUR RS
2L D Gd DNERT D25, 6d N BRREET HZ &
R AT D T 2R E LRI %, A AN
TT7 MR E LTI A AN T =AY LR
TNE—TZI HRREAERR T 20BN H D | AR
%Tﬁi DY04 5Gdo4 5F3ﬂﬁ/ﬁ}% 75’/5}52 Lf}ggﬁ%’/ﬁ/) 7Llo
BIEME DA RIE. 1BE LT Dy:0s & Gd:0;3 % HCL IZ
VRfE U CHF 22 CrhbB: S8, TR % veifk, B2
oG B 2R IR BE RN TINEAS B 2 LT kv MK
Dyo.5Gdo.sFs 21525 J71E % Fiv 7=, KUR BRET L, JE &
EEIZ LD I EEE T 4 BRI T 572, Gd & LTI
FRINLIARREAE L CWVRWRIRD S D& LT-7280,
BRI E LT Gd s 18. 5 FEfE) AR
L, BED EMRESF-> CTOhLERT &
WX VEIERY ZRES LN TE D, Fig 1
I, e — 27 OWIE DyF; &2 T Dy A

CEEEAT, MIE—

ot

AN T = HETo TR TH D, WMEsni-v
VINE—T DAY MRS, EEERNE]
REZL AR IR DVERRIC R Th L= & & SRR S iz,

6 + £
210 X107 | gt e ##+++++++++ +++++m+t+g+++++m++++
i +++
2.08 + ++
* +
2 2.06 +
5 +
Q
© 204 -
2,02 - N Tb161 in Dy0.5Gd0.5F3
+ D¥_F3
R
s
T T T T 1
-40 20 0 20 40

Velocity (mm/s)
Fig. 1. " Dy-Mossbauer spectrum of DyFs; using
YITh source in Dyg sGdo sFs irradiated at KUR.

ZM)::: - \ H[. " " JrJr
. %ﬂ%@%ﬁ% %ﬁ%ﬁﬁﬁ%@# i
: #
8 258 — # ;fr
258 | ‘%ﬁ _H#
254 — Eﬁr 1617 in Dy <Dy

Fig. 2. 'Dy-Mossbauer spectrum of DyFs; using
ITh source in Dy metal irradiated at LINAC.

F 72, AWFZEATICEB W TIL, LINAC OFEF# % Pt
2 —0y MBS L TR RVX—0 y BERES
. ZTHNEHAWTEEEROGC K DR R FTREC
BB, AARTT—HIED Th 1% Dy @ (y,p)
FRIMC X VAT D Z ENARETH D, =2 T,
Dy 4@ & R LT A AN 7= ERORITE
1To7-. Fig. 2 1> v 7N — 27 RIETH 5 DyFs
ZHWT, "Dy AANTT =27 MVERIE L
LDOTHD, RIRD Dy OIS TIE “'Dy @ (v, p)
FOGZ &0 1OTh CEIBIN 72. 3 B) 23EIERM & 720 |
W Z > THBE /NS THZENTET, Ge it
HER72 & TH U~ O RV T —Z B4 5 HLEN
&5, LINAC (2 L HHEMERL Tk, #IEWE OGS
RLMNTE DA N MBNZ 72 DD, Dy A AN T —
BEAMERATRE T D Z L DD DTz, A5
T KUR & LINAC OFEAR 72 8RR VERL D Al HEMEDVR &
. KUR ZI5H L7227 EfED A A0 7 —453 )
KB aHEET D Z LlTNA, KUR ZfH L7 A &
NUT —=GIEOREMNZ ST 5 Z & T, S8R
FHCRT DI A R T 5 Z E R TE B,

Various Mdssbauer source preparation using reactor and electron accelerator
Shinji Kitao, Yasuhiro Kobayashi, Takumi Kubota, Makina Saito, Ryo Masuda, Masayuki Kurokuzu, Shuichi Hosokawa, Hiroyuki

Tajima, Shin-ichiro Yazaki and Makoto Seto
kitao@rri.kyoto-u.ac.jp

_28_



(P19) THAG R/ N BIRIGE T DOBRR —BRER OV <~ HBRBH TITR T 258

CRKBE T, RUKT ', PERAF S, ARHEEEE S BB . OREAH . KRBT RS ©)
ORBREE. REEBLZ, EHMAI 1 E%E%Z HKﬁ%\%ﬁ%m3\@#§kg\%Eﬁﬁﬁ

R —BR ' A F Y RS

1. XL BEE TR EBITOBRIFIEEIC

%%TimM%ﬁ$®mwk@f¥#*b%ﬂfw
%, Wt EF & 21X CMOS 23— T &b 2 M3k
FHRPEDMK < L MR R SE T & L ik, BEE

FROLDOPMERE L THERAESNL TS, Zhbo
FEFITEE 15~20 m1®ﬁ7x£ NS ATV
TRETHD FIZ, 74T A MNEICBITAEEE

@<, BEIFEED L SlceR vy M:%ﬁi@“‘éd\
HDOH A ZIERT D Z LT, Forld, 6tk
DEAH % PR E TIRT LA (FEAICE S #2 7-
INRIRR B IO R 2 3 D R R T OB %
EHTVWDH[1,2], FRIOF I, BARKERS DR
EHATBFERTIC B W Tl R g 6 1 & L TR
NI ENTEZ[3], Hxld, FEA 28 EBEROLTHE
HWITDHIENTEDLLIICKE4]THELEBIT,
AN 2 R R g e ECEH &b T vk
HRITAZTHZE T, FEA, NELHEE S 1
MGy LA_E it e M ERE 2 HeZ L 72[5,6], L L 72
N D OMEFR I E - ZEE ST, &
m&ﬁ%Tvﬁ%%%ﬁot ADLDTH D,
BEFEFLE LTHERATZ01I20F, v BB TIZBW
T. FEA B X UYL %mﬁ ED XD BB AET
L0, HDLWEIREGEHETE L TIEFEICHEET 20 %
FHRDMEND D, Ay FRIEH T2\ T FEA
BLUEELBIEDOZEEHIZ OV THRE Lo THis
T 5,

2. FEE .y BREBHTICEIT S FEA OFRERIEIT
RIS v HR T B LT/ N OB ZERARNIC
FEA %73 %Lfﬁotm‘mAi%)77/%hﬁ
LT HAE Y FMRIOL DT, —HEFEIC 1,000 fHOT
R A EFEoTNS, mA’TmfoT/vxm
%@7/~F%ﬂgbf\#3£%L B % Rtk
Rl L 7o, —J . JEEAHAEL p-CdTe/n-CdS i
DEAF— REeHWz, v BRI KEARHD
%%%%%%mwfﬁotJEAiﬁ%$Luﬁwﬂ
FEEEIZ I 1T D ReMEZ | BB IR E R L 1.6 kGy
h' 725 0.3 kGy h'! B2 & CA b S & TR ZHIE L
Yl

3. R X112 FEA T ) — KEREZ T, B
SLIZHRS AT, AR LT PR OFFE T, B E O F AL,
FEABZNEI y BT ORMETHL, =I v H
BIEOHGENE W E ZATIHIZIEFER > TV 5,

FREEHES © AR —

T 3 v X EEOMEIHMEDOIRNE Z AT, BFOfR
WECEMNP D, ZOMBIL v FRREEH ﬁ:b‘ FEA
BILOEMHEFHIZITo TS —T7 0 Tévﬁ
i BRI D =D EE 2 B D, FEERIC ST
&%%$@0 ST ) — R mm#%mé&
REBETIXIFIFE 10nA T—ETHDH D, HHE
ﬁk%<ﬁé&\:®%%k%<ﬁb Wﬁ50M\
BELRoT, £, REEHBIZBIT 5 v bl
EIMHEEITZ1kGy h1 5720 100 nAecm2EETH Y |
FEEOEIR L & IR T 2D Z ERH LN ER o T,

107° | | |
60Co gamma-ray R
< 107 |- I
€ o
o ot
E 107 F o‘:?:‘:. _
GJ 0:..
© ,\"n"
Q _g dooo0 e « Before irrad.
< 10 ot ° Under irrad. (20min) ]
oot Under irrad. (120min)
* Afterirrad.
1079 ] F ]
-50 -60 =70 -80 -90
Emitter voltage (V)
Fig. 1. Variation of anode current of field emitter

array before, under and after y—ray irradiation.

2B LR

[1] Y. Gotoh et al.,
CO4-3.

[2] Y. Gotoh et al., Tech. Dig. of the 28" International
Vacuum Nanoelectronics Conference, IVNC2015
(2015) 240-241.

[3] Y. Honda et al., J. Vac. Sci. Technol. B, 33 (2015)
012205.

[4] M. Nagao et al., J. Vac. Sci. Technol. B, 34 (2016)
02G108.

[5] Y. Gotoh et al., Tech. Dig. of the 29" International
Vacuum Nanoelectronics Conference, IVNC2016
(2016) 20-21.

[6] T. Okamoto et al, Phys. Stat. Solid. C, 13 (2016)
635-638.

[71 Y. Gotoh et al.,
CO4-3.

KURRI Progress Report (2015)

KURRI Progress Report (2018)

Development of radiation tolerant compact image sensor — characteristics of components under gamma-ray irradiation.
Yasuhito Gotoh, Teruyuki Morito, Yusuke Handa, Masayoshi Nagao, Tamotsu Okamoto, Tomoya Igari, Takahiro Fukui,
Tomoaki Masuzawa, Yoichiro Neo, Hidenori Mimura, Nobuhiro Sato, Masafumi Akiyoshi and Ikuji Takagi

Gotoh.yasuhito.Sw@kyoto-u.ac.jp

_29_



(P20) KIS D b Y F U LT HKBALH DT v b o G

() - BEBEAE, AP . ROREGHEY) ONER, LREE ' @A B, Qs

1. 1ZUOIC : RRENEEHE R IEEHTOF
DLW BEEEFT OB XI5 YK 3B 2 R T
Do ZHUTIKHEDO M) FAM ZTYERLS Z ENRT
WD TH D, TIIAFZEM IZER UHEEOT-
DT ORENE DO TREEZR 720 TH 5, /KH D HTO
DOFREITRAK L WS OFENEZFH Uo7 C1RE
SN TWDR, FZHIITZ STV, £ 72 Koyanaka
& Miyatake (2015) 1Zffb~ > BN T 2 WETH 2
LIC R AR IRER LTV D, #BIND (2016, 2018)
IRk~ 72U AR CTARBIE~ 7 XV T A
(Mg (ON) ) IZZALT BB T & OFIR 72 IS LD
T OFEEL, Mg(OH),<° Ca(OH), O H & T DA F %8
XD TOREEZRE L,

AR 1T Mg (OH) , & Ca(OH) , & A A 2 Akl & LT
FAV, KFD T DIERFEDFENCL DA A 2 HED
FALZ R, FRBOIEREZIT> TWD O THET
Do

2. FEBR : HTO & & AT KIT R R FE SR F
FRFFEATNCARE L QD KEH W, A A 2 A8l
@ Mg (OH) , & Ca (OH) , IX TR ZEH L7z, £ A&
HH 1 g 2R &R e ITNZ, HTO 28 A2
KEFIR UK 8 em® 2Nz, ke L. (A5
RIS L 0 RIEC ORI U-, SRR I3
A U R D WK AT 2 R T fE R 572, AR
TR Z 1 & LT, 7/8, 3/4. 5/8. 1/2, 3/8. 1/4. 1/8
AR E Ui, R TR, BERI3E OB X
D [EAE & RFIZATBE L, WRAH O EEAKIT 0.45 £72
1L02um D7 4V Z—TRILL 72, KM X ORI
ERHHHT IR0 FICHINL, v FL—rvarhy
VA —TERRF DO T OREEZRE L=, A4 5H
L E=(Co-C)V/W (E : A A ZHar, Cp: FIKD
T ORE, C: EEZIED T DI, V : TEHR ORFE,
W A RWHIOES) TRO, A4 a3
IR % Langmiur <° Freundlich O AU Y TiTD 7=,
Langmuir M : E=a*Es*B/(1+a*B) )
Freundlich D : E=K#B'" )

Z T, BefafuA Ao, B: R, a. Ky
n: THTHB,

3. AR K1 IS A RBERRE R T, £ 11X
R DT 2 —2Th %, Mg(OH)2 D5, Vi
TREEDNKY 5x105 Bq CA A U AHADN I TE L, A A
VAT 650 Bgrg! TH o7z, Ca(OH): I
Mg(OH)2 £ V) A A L 2@ » b 7a < | R EE A3
5x105 Bq THJ 100 Bq- gl CTA A 2 A HINFIF A

W23 LT, 1 TIET- Z0IES2E N RkEL o
TWb, ZHEA T R EN D72 & BRIE &
Ezonbd, 5%, ERT X OEEHESOL, KR
RDONRNTA—FDOREEE LT D5 TETH D,

2000
(a) L
1500 &
1
"
[l
1000 [ 1y
P .
|l oe® ——
P e e __
[}
B / ® 9
.U‘ 0 ! 1 1 1
m
% 2000
£ b
si"1500-(_)
s |
1000 |
[ |
500
[ |
0 . ﬁ.:.—-_
0 500000 1000000 1500000 2000000

Concentration / Bq

Fig. 1 Isotherms for ionic exchagne of tritium by
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black lines are for Langmuir and Freundlich
equation, respectively.

Table 1. Parameters of Langmuir and Freundlich
equation.
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2 =B ETN
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Fig.1. Result of X-ray diffraction measurement of ZrsoCu40Alo alloy before

and after irradiation with particle beam.

Table. 1. Positron lifetime before and after irradiation of particle beam to

Zrs0Cu40Alio alloy.

k- ZrsoCusoAlro 42 [ 77 A (ps)
AR 154. 2
e 8MeV lel8/cm’ 177.7
H'  380keV 5el6/cm’ 160. 2
H' 1.5MeV 5el6/cm’ 158. 6
Xe'* 200MeV lel4/cm’ 175.8
Xe!"  200MeV 5el4/cm’ 180. 0

23 30K

[1] H.Kojima, et al., Nucl. Instr. Meth. B, 372 (2016) 72.
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Fig. 1. (a) Schematic of a MIEZE instrument. (b)
Neutron energy diagram in a m/2—n—n—mn/2 con-
figuration. (c) MIEZE signal in wide TOF frame. (d)
Fourier transform of the 400-kHz MIEZE signal.

(e, f) Ten periods of MIEZE signal at TOF points of
25 and 50 ms. The solid lines are sine curve fit [4].
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[2] T. Oda et al., Rev. Sci. Instrum. 87 (2016) 105124.
[3] K. Nakajima ef al., Quantum Beam Sci. 1 (2017) 9.
[4] T. Oda et al., JPS Conf. Proc. (2018) in press
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Fig. 1. positron lifetimes (11, T2, and tv), intensity
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tron-irradiated tungsten samples as a function of an-
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Fig. 1. Schematic of experimental apparatus.
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mg/mL. (b) Time evolution of /(0); and result from
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Table 1. Developed four-sensor probe techniques

Items Measuring me thod for large Measuring method for small spherical bubbles
non-spherical bubbles
2 2 2
a = 1 % [(AOI,h ) + (A02,h ) + (A03,h ) ]
l Q h=1 |A()|
a, = 2 2 2
. \/(BOI,Zh ) + (Boz,Zh ) + (BO3,2h )
Interfacial area 2w, \/ 4 Pig Pag 2
concentration Z oLt 02,1 03,1 |A01,hBOI,2h +Apy y Bopon + A03,hBOS,2h|
IAC), a;
S KA o} s T 7
(Kataoka et al. [3]) N 01,2h+1 02,2+1 03,2h+1
|A01,h Boana + Aoy Bosont T Aoz s Bos i
(Shen and Nakamura [5])
Bubbly or interfacial _ Ao (Aoui + A02,lj + AOSJk) - Ao (AOI,hi + AOZ,hj + Aos,hk)
1 J * Vi,l - 2 2 2 Vb,h - 2 2 2
z,e 0c1ty‘;(ector ’ (Aou) + (Aoz,z) + (Ao3,z) (Am,h ) + (Aoz,h ) + (A03,h)
bk OT Vil (Shen and Nakamura [4]) (Shen and Nakamura [5])
B B B
Bubble diameter, D = \/( Ol”)z +( 02”)2 +( 03’1)2 , 1=2h or 2h+1
Dy, N/A " |A0|
(Shen and Nakamura [5])
Spherical and C = Airp — i1 _ HCOS Hi,zh‘ - ‘COS 0i,2h+1 Cdv < Cdv’m-t Sphericalbubble
non-spherical Y ta " lcos@.,.|+|cos@ C, >C, . Non-sphericalbubble
bubble classification i2h T 0,2k ‘ ”2”‘ ‘ ,2h+1 T e P
(Shen and Nakamura [5])

* Vector 1s expressed by using unit vectors (i, j, k) codirectional with x, y and z axes in Cartesian coordinate system.
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Table 2. Collected local flow database

z/Dy P <G> <G> Measured local .
Researchers Geometry [] [MPa] [m/s] [m/s] parameters Techniques
Shen etal. | Round pipe, 0.0322 - | 0.148 - ‘ Four-sensor
[6] D;=0.2m 12,60 0.1 0.218 1.12 | % % Ve probe
Shen et al. Round pipe, 41.5, 82.8, 01 0.0127 - | 0.0505 — a, ai, Vaz, AU, dil, Vel, Four-sensor
[7] D;=0.2 m 113 ' 0.373 0.312 | o, ai, v probe
Schlegel Round pipe, 2.09, 14.1, 08 0.13 - 021 -18] | & @i Ve Qs dils Vel Four-sensor
etal. [8] D=0.152m |28 ' 121 | : 00, ais, Vo2 probe
Schlegel Round pipe, 0.28 - a, ai, Vaz, A1, dil, Vel, Four-sensor
et al. [8] D;=0.203 m 21 0.28 3.87 0.42-0.46 a2, A, Vg2 probe
Schlegel Round pipe, 0.3 - a, ai, Vaz, A1, dil, Vel, Four-sensor
et al. [8] D;=0.304 m 14 0.28 2.33 0.46-0.48 a2, A, Vg2 probe
Sun et al. Square duct, 16 0.1 0.045 - 0.500 - o Four-sensor
[9] D;=0.136 m ' 0.226 1.00 | % 4V probe
Shen et al. Square duct, 8.3, 18.3, 01 0.0069 - | 0.168 — ' D Four-sensor
[10, 11] Dy=0.1m 28.3 ' 0.0360 1.113 | % @ Ver Ver, Ve Pav | probe
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(a) Neutron (b) X-ray
Fig. 2 Neutron and X-ray transmission images of
air-water two-phase flow.
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Fig.3  Visualized images by neutron radiography.
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Fig.7 Effect of reactor temperature on flow behavior in
the reactor with 1mm packing material.
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Fig.8 Micro-channel Heat exchanger.

0/200s 12/200s

3/200s  6/200s 9/200s 15/200s
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Fig.12 Three dimensional frost density distributions.
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Fig.15 Recorded signal photo multipliers.

(a) without neutron, (b) with neutron.
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Fig.16 Micrographs of original (a) and phosphor-packed
(b) capillary plates.
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Fig. 17 Results of fluorescent plates neutron imaging.
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