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ABSTRACT

The project "Construction of the basis for the advanced materials science and analytical study by the
innovative use of quantum beam and nuclear sciences" at Research Reactor Institute, Kyoto University
has been implemented since FY2008. One of the purposes of this project is to realize the flexible use
of various quantum beams using large equipment such as Kyoto University research reactor (KUR),
hot laboratories, an electron beam accelerator, etc. according to the user's request. Moreover, it is
aimed to construct firm bases for advanced materials science and analysis research by developing
innovative methods of the combined use of the quantum beams and nuclear science. This meeting was

held to develop the project further by presenting and discussing the current status and future direction.

December 2017
Makoto SETO
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Evolution of materials and life sciences study by using multi-element Mssbauer Spectroscopy.
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Solld sample Imaging
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Wavelength-resolved images
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Effect of cooling speed
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Experimental setup (LBE solidification)
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Neutron transmission spectrum
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BREY T
RFZIANZE(CEATNDIZH. EHAREL
feE=ns [

D = Dv (Cvthermal +Cv;

) + Di (Cithermal + Ciirrad)

irrad irrad

[2] R. Sizmann, J. Nucl. Mater., 69&70 (1968) 386-412.

BREY T COFeRDCUILEREX(ZEER) : T. N. Le5(1992) Bl ¢

!"I'"l"l’i"l'l’ ™ ¥ §F §F ¥ ¥ 1 1 F T 1 ¥

@ [ (imadation)
15 * -
10 O D (thermal)
- 7 N E =0.4eV
Pt 10" | -
=
Q
(@ B EESYANIEE R P RS
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- 1) DOEHIIEIFENTIIIRN,
e 2) BEIPDREZEIHIAETU\,
E_=2.7e (£15 °C)
02!

1.2 14 16 1.8 2 22 24 26 28
1037 (K)

[3] T. N. Le, A. Barbu, D. Liu, F. Maury, Scripta Metallurgica et Materialia, 26 (1992) 771-776.
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Kumatorl Deuteration Station (KIDS)
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Soft*Bio mater @K-NAS Project
with CumaSAX (Cu-SAXS : NANOPIX)
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Figure 1. Sedimentation velocity (SV) data detected by

interference method for BSA. Solid line represents the
fitting curve calculated by using Lamm equation.
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B4 ( Analytical Urtracentrifugation : AUC)
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Proposal: Fission properties of neutron-rich fermium nuclei investigated by
multinucleon transfer channels in "O+*"'Es
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Role of Multi-chance Fission in the Description of
Fission-Fragment Mass Distributions at High Energies
on '80+238U Reaction

PRL 119, 222501 (2017) PHYSICAL REVIEW LETTERS
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Fission fragments mass distributions of nuclei populated by the multi-nucleon transfer
channels of the 180+232Th reaction
Physics Letters B 761 (2016) 125-130
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HPLC device by NEDO project

A:Solvent
B:Solvent exchange valves
C:Pump
D:Pressure damper
E:Mixer
F:Manual injector
G:Column
H:HPLC controller
I:Detector
(UV absorbance meters)
J:A/D converter
K:PC

(data logger data analysis )
L:Printer
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Creation of Mo/Tc@Cq, and Au@Cy,

Tsutomu Ohtsuki'* and Aadita Manjanath®, Kaoru Ohno’

' Research Reactor Institute, Kyoto University, 2 Asashiro-Nishi, Kumatori-che, Sennan-gun, Osaka 590-0494 Japan
*Department of Physics, Yokohama National University,
79-5 Tokiwadai, Hodogava-ku, Yokohama 240-8501, Japan®
(Dated: November 29, 2017)
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FIG. 2: HPLC elution curves of the soluble portion of the crude ex- g1 5. ganchots of the Au + Cgo — Au@Cg simulation, when an
tracted in the y-ray irradiated sample of Cyy mixed with the enriched : 3 s ¥ i
Pt metal powder. The horizontal and vertical axes are the same as Au atom vertically collides at the center of a six-member ring with
in Fig. 1. except for the counting rate of radioactivities of " Au. an initial kinetic energy of 80 eV.
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Neutron Activation Analysis of a
Particle Returned from Asteroid ltokawa
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from asteroid Itokawa

Chemical and mineralogical compositions of two grains recovered
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Airborne Sample Collecting Machine
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Ge detectors
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Simultaneous observation of image and elemental

component in a pottery sample using PGA
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Medical RI-production:
e-Linac vs Reactor

et )

. 1°°Mo(y,n)99MoB—) Hmye o * 9%Mo(n,y)**Mo B% Somire
* %Zn(y,p)*Cu B
» 70Ge(y,2n)%8Ge - %8Ga  J3,
* '®0s(y,p)***Re p
« 106pgi(y,p)i%5Rh

In progress

° 178Hf('Y p)177|_u
fe 9190, 90V S

Done

° 104RU(“,’Y)105RU Bé 105Rh
° 176Yb(n ’Y)177Yb 5 177Lu

p
B,

RAEE

RI-production by Reactor (1)

110Pd(n,g) "1Pd & 111Ag |+ 189Gd(n,g) 1Gd 5 16Tb

11.72% 23.4m 7.45d 21.86% 3.66m 6.89d

124Sn(n,g)125Sn & 125Sb « 198Pt(n,g) 199Pt - 199Au

5 799% 9.64d 2.76y 7.356% 30.80m 3.139d
. 128Te(n,g) 129mTe E, 129Te - 129]
31.74% 33.6d 69.6m  1.57x107y IMPORTANCE
130 B- » Production of
- 130Te(n,g) ¥1mTe > B1Te - 131 available R
34.08% 33.25h 25.0m 8.0252d > Development in
\ the newly use )

B_
22.75% 22.4m 4.761y
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