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7 . Impressions from my stay in KURRI

Imre Pazsit

Chalmers University of Technology, Goteborg, Sweden

I have spent three months this year at KURRI, in the Nuclear Energy Science Divi-
sion with Professor Seiji Shiroya as my host. These three months constituted half of
my half-year long sabbatical leave of absence from my Department in Chalmers Uni-
versity of Technology, Goteborg. I was asked to summarize my impressions in a note

and here below I will try {o describe them.

This was not my first visit to Japan. I have been in Japan before several times,
and also visited KURRI a few times in 1990 and once in 1995 and 1998. My first visit
to Japan was a three months JSPS fellowship that I spent with Professor Kojiro
Nishina at Nagoya University. There has apparently long been a good contact be-
tween the Department of Nuclear Engineering in Nagoya and KURRI, for reasons
that should be obvious for Japanese readers. However, my contacts with KURRI are
actually even older than that, since in 1978 Professor Hideaki Nishihara, who later be-
came the director of KURRI, visited my home country and spent one month at the De-
partment of Reactor Physics of the Central Research Institute of Physics in Buda-
pest, Hungary, where I was a research fellow at the time. [ think it was very
courageous from Professor Nishihara to adventure a whole month in what was an
East European communist country at the time. At any rate, his visit was a very excit-
ing development for all of us there. I still remember very vividly one lecture he gave
at our Depa‘trtment in which he told about an experiment, performed to investigate
the properties of diffraction of sound in a fuel lattice in an infinite water reservoir.

The reason for the experiment, as far as I remember, was that acoustic signals at



that time were regarded as potential diagnostic tools, and one studied the propaga-
tion of the sound in a periodic lattice such as that represented by the fuel elements
of the reactor core. One problem was that one could solve the corresponding theoreti-
cal problem only in an infinite medium, i.e. without the boundary conditions repre-
sented by the pressure vessel in a realistic case. Thus one decided to make an experi-
ment without bou_ndary conditions, that was performed by taking a mock-up of a
core lattice into a lake, which, seen from the experimental point if view, 1s just as

good as an infinite medium (no reflections from the boundary of the system).

This story may sound a little untimely, but it carries the same message that I have
seen confirmed repeatedly later during my visits to Japan and which also constitutes
one of the major attractive forces to myself. Namely, the very effeciive and active in-
terplay between theoretical and experimental research. Reactor physics is an applied
science, and without applications, it makes litile sense. A strong contact between the-
ory and experiment is essential. KURRI is a place where this contact is very strong
and lively. Not only because of the co-existence of theoretical and experimental depart-
ments, but also because many people who I know from KURRI (and even those from
Nagoya University who are cooperating with KURRI personnel) are just as much at
home with very advanced transport calculations or perturbation theory methods, sto-
chastic processes etc., as being able to design and perform involved experiments. This
is used also in a rather balanced way; one just as eagily plans an experiment to ver-
ify or test certain methods developed theoretically as develops a theory or

calculational method to understand the unexpected results of an experiment.

Accelerator driven subcritical reactors (ADS) are a new and exciting research
area, and Professor Shiroya's group is actively involved in this research. This was
our joint research subject during my stay. Actually, the hospitality even extended to
host an MSe¢ student of our Department from Goteborg, Valentin Fhager, who spent
two months at the same Division during the summer. He has already given an ac-
count of his impressions in this journal. In addition to co-operation with KURRI per-
sonnel, [ could also meet people from Kyoto University to discuss certain specific ques-
tions of the nuclear physics of fission and spallation, which was very useful. In
KURRI, b’esides ADS ‘physics, we have also performed an experiment on the KUCA
critical assembly to test the possibilities of measuring the flux gradient and the neu-

tron current with a new type of small neutron detector that was developed at



Nagoya University and which we have already used also in measurements in Sweden.
In all these problems, | enjoyed co-operation very much with members of the Shiroya

group, Assoc. Prof. Misawa and Dr. Unesaki.

The Nuclear Energy Science Division of KURRI consists of three different groups
with relatively different profiles, and as it happens, all three are very relevant to the
current or future activity of my department back in Sweden. I have already earlier
had good contacts with Professor Mishima on the application of dynamic neutron radi-
ography to two-phase flow diagnostics. This contanct was now extended to the study
of water infiltration into geological samples, studied with radiography and
tomography methods. The third group at the division is led by Prof. Yoshiie, and
they use positron annihilation techniques for studies of defects in reactor material.
My department is currently building a pulsed slow positron beam for material re-
search. The fact that we have so many overlapping interests made us to decide to for-
mulate some more formal plan of co-operation and joint future work between. our De-

partments, which is in preparation.

Prof. Shirova has also organized a lecture that I gave in Osaka, at the local
branch Kan. Gen. Kon., on the status of nuclear energy utilization in Sweden. This
was made for an audience (about 50 people) which is very large with Swedish stan-
dards, where everything goes in a smaller scale. I am always pleasantly surprised by
the extent of interest in Japan in discussing energy policy questions, and I always en-
joy very much to discuss such questions and make comparisons between our coun-
tries. I see many similarities between Sweden and Japan regarding the use of nu-
clear power, but there are sometimes significant differences in how we handle and

solve certain questions.

One highlight of the stay was the 6th World Conference on Neutron Radiography
(WCNR). It was held at the new Kansai International Airport (KIX), and was
organised by KURRI scientists. My stay in KURRI during this period made the partici-
pation very easy. It was a rather well organised and useful meeting. I have already

given an account on my impressions on the meeting in the conference proceedings.
p ,

A very strong experience and staying memory was a visit to Hiroshima during the

Spring meeting of AESJ. Hiroshima is of course a historic place, but I have net had



the opportunity to make a visit there before. What made the visit this time historic
for myself is that | was walking around a whole morning in central Hiroshima and
in the Peace Memorial Park with Professor Kojiro Nishina, my former host in Na-
goya during my earlier visits to Japan. He had strong memories from the days the
bomb was dropped and especially about the trip his father, the late Dr. Yoshio
Nishina made to Hiroshima to verify whether or not it was indeed a nuclear bomb,
and to verify the dimensions of the alleged and inferred casualties. It was a truly
unique experience for me to have this personal guidance, which made me indeed feel
the wind of history much more definitely than if I was visiting alone. I am very
much indebted to Professor Nishina for sharing his memories with me in such an un-

forgettable way.

On the more personal side, the visit was also somewhat different from the earlier
ones. I have earlier stayed in large cities, mostly Nagoya. When living in a small
place such as Kumatori, one gets integrated into the local life on a deeper level. Din-
ners in local restaurants which foreigners have no chance to find (let alone being
able to order anything) were a unique experience. I also owe many thanks to my
host, Professor Shiroya, for taking me to various places outside Kumatori. A four-
day long trip to Shikoku island during the Golden Week is an especially permanent
memory. I am very glad to have seen so many places "from the inside”, as contrast
to the usual tourist attractions that foreign visitors find. Also, this was my first visit
to Japan during the spring period so that I could see the cherry trees in blossom.
On the spot, the visitor understands that it is not only the sight which is spectacular,

but also the atmosphere is very special during those days.

Staying in the guest apartment close to the institute is very convenient, but it also
leads to long working days. Most people stay until quite late, and the visitor takes
up this habit quite easily. Local people often compensate against the adverse effects
of sitting by some sport. The biggest mistake | made was to forget to take my tennis
racket with me from Sweden. I could have enjoyed the possibility of playing tennis in
the middle of the day, and enjoy an outdoor season that is many times longer than
that in waeden. I had my table tennis racket with me, but it was only about the last
week of my stay when I discovered that people play regularly in the lobby of the li-
brary every day. I had a few memorable moments of relaxation and I am grateful

for the people with whom I could spend some games of entertaining table tennis.



Three months may sound a long time, but time weni very fast. On the other hand I
feel as if I collected experiences from a much longer period. It was nice to refresh con-
tacts with old friends;, and to get to know new colleagues and friends. I thank
KURRI for the financial support, Prof. Shiroya for a meorable hospitalily, and I
want to convey my warmest thanks to all people who helped organizing the trip and
with the many technical questions of the stay, and to all of my colleagues in KURRI
for a very pleasant and useful stay. The place would be too short here to name you

all. T look forward to seeing you again either in Sweden or in Japan.




8. NEAHREZFBERIWMSG
EFRRI B S A—7OFECL D Tl s B EELSSThTE L,

OB : SERR1IE S B27HE®) 9 :30~12:15
5 B EEHaEE
HORE 128
H M orTER FAFAREBTERES TLEYVYELeES)ZEYyF e E/TIF
7+t
AR UHEEE . Lz [ BR — 20Tk -0 o 7ickid 5 BRFM T O Rt &k
Eick @G MER

0 Y TR AETIREORRE. WEARTFOSELOHETT L h o O FIC KRR
DD TR SN LWRIBIZS 3, D), MEI0RGH TP ESNGERTRIGE LR AR
FIREUERGRAML LT SIiEE 5 & WIS SR 10FRIOR B BUEERTH S, DX
5 BEEFERABRRREESIRE T EFEIRTSH 5 L EX %,

a) FrFEERO X SEH LI g 28 Lid,

b) FEBREZOMOMNESRERCIREOESROL (d. FREMICEUTERFMPRS.
Z 0% FHEMOERC LD SFARES0 60 HiciERTE 5,

c) EBEBOERRMOLBESHELMATHIIHTEZ %,

d) chETOBEEEE S, HY{EE0i o0 EIRIcBuE B IcEEbS T ic kD 5&kE
XERER L UTERRRTE S, '

e) FEIEIRE B, MRRUEROKELEAOERIOSHE S BHEERDOMBR L &E
HRICTERT 5L ThH B,

Y702 EOYWERARTHE. IRTRUIBR- 24, ZOLHIBEHBICESWTZ0Z 2
Mk & R OB O D OBLER AL A KK 2 —HIp > BAREH & L TR SN,

M oyTER FYARETEDER 2-Y 351y T e RE J Y TRL
R OGEIEREE - oL 21P [ B R — 2 OERBEINEEDZN & T OfFATIHRY

EETE T VRO S E TOERRI BT, FRBUIO VABOETSER s, T
DWCHE A4 DRIEMTOTHONS & LT, TORIBRERDSE 2T DOMA LWERBER SN
T&fro LbLIENE, ThoDFEINc L 3 v AHTIEEREDOWEMRIMAT, SLLEDE
BEOO LITSA BT 05, T VARPEERI b v EFRE LTI L. S7KEOHER



FEERAES B DINETH D, JO7DIT] BR — 2 0% 4 OESIRBRICRT 25 & 7TilGEEs £
L. ChEMEF-HVWTINE TRE SRR ESCENErvEwgE s ac sick b, 88
FNCFO SNV R BV E—EEICHIET 2 WO EESERSNTEY . MEEcEn o0 ERUE
ERFE RO S,

B WovTEl 2uiTERYETHER USVINeTLIFVFOESF e XS
Ko7 o 7iE 1
SR ORHERE - ~VA4R T B R — 2 ORBEERHNERCE S 2RISR oz

BH VAR [ B R — 2 OFEBINEESIEEIRICI. Ak OFERINERUZ & TOFREE &1
OIREEEREET o T 2 EnBE IR ROFMREPLEL D, T TR, TOLI NEERE
FRHAESEOHE LT, £7 1 B R — 2 OFLERPLZOIGEHINR CHIHEEE Tb 2 [Elfiz K &
FEOW DB ERERET 2 FER DB & v — XTI L SRS E THSHRIE L
B U2 RS 120 5 ORTER T E ToOfEDd LB o F H 55T e AR it
THHB[OFHERUE B R — 2 TORBEERSIC>WTORENTHhNI .,

OBy : 1149 H17THE)  15:00~16:00
B P WEH3IEBEsEE
g #H: 104 .
= B . KE Pacific Northwest National Laboratory L. R. Greenwood &+
IREAR, U IFIEEE | Reactor Dosimetry and He and H Measurements at PNNL

Helium analyses of natural iron samples irradiated in the High Flux Isotope Reactor
(HFIR) indicated a non-linear buildup of helium suggesting accelerated helium produc-
tion due to isotopic shifts. This effect was ascribed to isotopic transmutation since gas
production cross sections vary significantly. In order to study these isotiropic differ-
ences in helium and hydrogen production, F-82H alloys isotopically enriched in ®Fe up
to 869 were irradiated in HFIR. Results were compared to calculations using isotopic he-
lium production cross sections from ENDF,/B-VI and measured neutron spectra.

Helium r{leasurements with ¥Fe-doped alloys demonstirated an accelerated gas produc-
tion compared to natural iron. A helium (appm) dpa ratio of 2.3 was achieved for a
1.25-year irradiation, an increase of a factor of 4.3 over natural iron. The accelerated he-

lium production is due both to higher fast-neutron helium production cross sections for



*Fe and *Fe, as well as a possible thermal neutron helium cross section for *Fe. Alloys
doped with *Fe could achieve helium, dpa ratios up to about 20, well above the fusion re-
actor ratio of 10.

Hydrogen measurements were performed using a newly developed quadrupole mass
spectrometer system at PNNL that is capable of detecting about b-appm hydrogen in
milligram-size irradiated specimens. Calculations predict that hydrogen production will
be accelerated by about a factor of 13 over natural iron. However, measurements show

that most of this hydrogen is not retained in the samples.
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BB IUBIEME :  Radiochemical studies on heavy ion induced fission

Nuclear fission process involves a large scale rearrangement of nuclear matter in a
short time scale. Though this reaction was discovered exactly sixty years ago, it contin-
ues to atiract the nuclear scientists even today. This is largely due to many new find-
ings about the meché,nism of this process from time to time. Radiochemical technique, ow-
ing to its unique resolutions in Z and A of the radionuclides, provides a unique tool to
investigate the post-scission phenomena, such as, mass, charge, kinetic energy, angular
momentum and angular distribution of fission products. In the present talk the work car-
ried out on mass, charge and angular distribution in heavy ion induced fission of acti-
nides was discussed.

Important observation of this study includes significant contribution of transfer fis-
sion in the total fission cross section, signature of transfer fission in charge distribution
and mass asymmetry dependence of angular anisotropy. The results of the work car-
ried out at Radiochemistry Laboratory of BARC during the last 10 years were pre-

sented.
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