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Nuclear Magnetic Moments of Neutron-Rich Nuclei by NMR/ON

Y. Kawase, A. Taniguchi, Y. Ohkubo, * * * * e ek ek ok
M. Tanigaki and S. Ohya " * Hok Hok ek ek ek
Research Reactor Institute, Kyoto University * * *

0 Department of Physics’ Niigata University B R R R R R S S s

INTRODUCTION: The nuclear magnetic moment is very
important to understand the properties of neutron rich nuclei.
The nuclear magnetic resonance method on oriented nuclei
(NMR/ON)[1] is powerful and excellent to determine the
magnetic moment of the ground state of the unstable nuclide

R e s s R S e S R S R R e §
E3
O R b s s s e e e S R S e
) 0 20 40 80 80 100 120 140
EXPERIMENTS: The preparation of the 147Nd source were oK
made by using KUR-ISOL.
Fig. 1 Temperature dependence of the 531 keV
iaiaies * * y O ray anisotropy in *'Nd
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RESULTS: The successful observation of the nuclear * * * * *kx *kx *kx

magnetic resonance on Nd isotopes has never been reported so * * idialaiskaiaisiaiaisiaiaisiaiaiaiaiaiaiaiaie *

far probably because some difficulties may exit due to the — **¥*riddkkiiokktidkkiidkktiddkiikkiidkktikktidkkiirrx

hyperfine interactions associated with 4f electrons. * * * *
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* * *x *x *x * REFERENCES:

ihaliaiahaiaiaiaaie * * *x * * [1] N.J.Stone, in Low Temperature Nuclear Orientatioads.

Stone and Postma, North-Holland, Amsterdam, Ch 14,
* * * * * * * 1986.

ki iiaidsiaidsiaiaidiaiaisiiaid ki *x *x [2] R.M. Steffen and H. Frauenfelder, in Perturbed Angular
Correlations eds. E. Karlsson, E. Matthias and K.

Kokkkk * * Siegbahn, North-Holland, Amsterdam, Ch 1, 1964.
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000000 OProf. Dr. Janusz Wolny
Faculty of Physics and Nuclear Techniques, University of Mining and Metallurgy,
Krakow, Poland

O00D0000O0D0OO0O0ODO Neutron diffraction on modulated magnetic structures

Temperature behavior of magnetic modulation vector has been measured for some light rare earth
metals and their compounds. Symmetry related model for the behavior of the wave vector has
been built and compared with the neutron diffraction data. In the frame of this model the two
different type of the behavior are fully understood. The first one is very similar to the [J oriented
epitaxy[] and the second one brings to the devil's staircase type

of structure. Another approach to the analysis of modulated structures, based on the concept of an

average unit cell, is also discussed.
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Gunter Majer O O
gooooooogo
NMR studies of hydrogen diffusion in metal-hydrogen systems

The use of metal-hydrogen systems in hydrogen-storage and energy conversion technology demands
not only a large storage capacity but also a large hydrogen bulk diffusivity. Our home-built NMR
spectrometers allow us to measure the hydrogen diffusivity both on a macroscopic and on a
microscopic [ atomisticl] scale. The talk will give a brief review of our diffusion studies of
hydrogen in metals and intermetallic compound. Special emphasis will be put on the diffusion
mechanisms of hydrogen in the hydride phases of the group Illa and group IVa transition metals.
In several intermetallic compounds we found quite complex diffusion mechanisms. This will be
shown, as an example, in the case of hydrogen diffusion in the C15 Laves-phase hydride ZrV2Hx.

Finally, recent diffusion studies of hydrogen in nanostructured vanadium hydrides will be reported.
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00000000 Southwestern Institute of PhysicsOO J.H.Huang O O
0000000000 Fusion-fission hybrid reactor conceptual design in SWIP

An engineering outline design of a fusion experimental breeder, FEB E, has been carried out since
1996 in our institute. This design forms a transition from conceptual to engineering design. The

blanket has been designed in detail with regard to its fabrication and maintenance. The belt- bars,

oo



about I5cm in diameter and supported by the vacuum vessel, are used to withstand the E- M load
on the modules during transient events. A 2-D axisymmetric model for eddy current analysis is
employed to simulate whole arrangement. The time-space distributions of toroidal eddy current in
various components are obtained, as well as the generated E- M loads.

Based on this design, a 1:10 model is being built, showing the details of the reactor structure

including the coolant tubes, manifolds and channels.

0000 0OD00OD0 O Southwestern  Institute of Physicsd K.M.Feng O O

0000000000 Transmutation of minor actinides in a fusion reactor

In this presentation, a concept of transmutation Minor Actinide O MAL nuclear waste based on the
tokamak fusion reactors of spherical torus O STO is put forward. A set of plasma parameters is
decided that suitable for the ST transmutation nuclear waste blanket. Using a neutron transport
and burn- up calculation code BISON3.0 and its associated data libraries, the transmutation rate,
energy multiplication factor and tritium breeder rate of transmutation blanket are calculated. The
calculation results of actinide series isotopes and fission products burn-up for different operation
time are also given. Neutronics calculations and analyses show that the ST tokamak fusion reactor

posses attractive advantages if it is used as a 'nuclear waste burner'.

000000000 Central Iron and Steel Research Institute] Y.Tian O O
O0000O000D0DOOCreep properties and tensile properties after neutron irradiation of ODS
ferritic alloys for FBR application

Even though the cold working capability of ODS ferritic alloy O Fe- 13C-1.0 0 3.0W-0.50 1.0Ti-
0.2 O 0.4Y2030 for advanced FBR cladding application is very poor due to its inherent
composition characteristic [1 mainly the existence of Y203, W and Till and unique fabrication
techniques [0 mainly MA and hot extrusiond] applied, thin walled tube of the alloy is able to be
manufactured successfully by repeating cold rolling plus high temperature annealing 0 12500 [ to
140000 0. In this presentation, the manufacturing processes of ODS ferritic alloy thin walled tube

for advanced FBR cladding application are revealed.
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(110 Outline of my academic activities in Research Reactor Institute

T.D.Troev
Bulgarian Aacdemy of Science

Institute for Nuclear Research

| took part in studies of positron interaction with defects in hydrogen irradiated nickel and
helium irradiated nickel samples at different temperatures in Reactor Research Institute of the
Kyoto University from September 30 to December 1, 2000. My host was Professor Toshimasa
Yoshiie. He is well known specialist in the field of Radiation Physics. The positron annihilation
studies during the last decade have made significant contributions to our knowledge concerning
lattice defects in solids like vacancies, vacancy-clusters, voids, dislocations, grain boundaries and so
on. My project was focused on the investigation of defects in neutron irradiated nickel by
positron lifetime and Doppler broadening of annihilation gamma rays. Defects play the dominant
role in determining the physical properties of materials. Many of the physical properties are
determined not only from the perfect lattice but also rather by its imperfections. In Reactor
Research Institute of the Kyoto University there are modem gamma spectrometers for measurement
of positron lifetime and Doppler shift of annihilation gamma-ray 2D-ACAR as well as computer
programs for data analysis of the experimental positron spectra. | estimate very high the method
for temperature control of the samples during neutron irradiation develop by Professor Yoshiie. |
would like to note that there are two reactors in the world, where the temperature could be
controlled during the nuclear reaction. The temperature of the samples during irradiation is very
important parameter for determination of the defect structure.

The preliminary results of positron annihilation measurements of hydrogen and helium
irradiated nickel show that voids are formed in samples. The long positron lifetime component
gives information for size of voids and its intensity is connected with the voids concentration. The
2D-ACAR studies show that hydrogen and helium influence not only low momentum electrons in
nickel but also core electrons. The results obtained show that hydrogen gas is inside of the voids
and support the interpretation of the hydrogen and helium defect interactions. In the case of
helium irradiated nickel the size of voids is large and positron sees the void as a planar surface
defect. The arguments of Prof. Yoshiie concerning the void formation in neutron irradiated nickel
are very interesting.

Almost every day | took part in discussions with Professor Yoshiie and his collaborators Drs.
Qui Xu, Yuhki Satoh, Toshitaka Ishizaki, Sejya Yanagita, and Koichi Satoh on fundamental

question about the formation and accumulation of defects, positron interaction near to the surface,

oo



the influence of hydrogen and helium gas on electron distribution and the pressure of the gas in
the lattice. In the Heactor Research Institute 1 gave two talks on seminars conceming positron
interaction with defects in solids and positron interaction in solids contaiming empty vosds and
voids containing hydrogen., 1 am going o confinue the collaboration with Prof. Yoshiie on
positron siudies of voids in metals.

I have many vear experience on positron interaction in neutron irradiated materials.  On
MNovember 15t and 2Znd I ook part on Positron Workshop of the Japan Positron Society organized
in Reactor Research Imstiute. The beat specialisis in Japan on positrom physics Professors M,
Doyama, T. Hyodo, T.Yoshue, T. Shirm, M. Hasegawa, T. Chiba, 0. Suecka, T. Akabane, T.
Kurihara [(approximately 50 participanis) anended this workshop. I gave a 40 min talk entitled
“"Positron  Study of Fusion Newtron Irradiated Metals”. The talks will be published in the
Proceeding of the Positron Workshop.

At the end of my report, [ would like to express my gratiude to Professor Yoshiie, his
collaborators and the Japan Society for Promotion of Science, for the opportunmity myself to carry

out positron research in Japan.
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