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Project Research on Neutron Diffraction of Magnetic Materials under an

Extreme Condition

S. Kawano

Research Reactor Institute, Kyoto University

OBJECTIVES AND ALLOTTED RESEARCH
SUBJECTS: The objectives of this project research are

to elucidate the magnetic structures of *#Fk¥E¥skiik
sk ok o sk sk ok S ok o ol Rk R K ok ok K R K e ok o

o sfg i sk o sk o e B i R K o o o o ks skl ook okeske kol o ok ke ke ok kiR R R KK
sfeskoioRoR sk ok okl sk ok sk stk ok ks ok sk ok sk ok sk ok skesR ek sk skok sk ok SRR kR R KRRk
sesge sk s s e ok sk sk kot stk sk sesloiolok ek ksl lesteskol st ek seioksinioiok Rk
sesfeok ok ok Ak

e ske sl ke s ok sk e ok ook o o sk sk ko ok ook ok
sk stk ook o ok kel sk ks ok ksl ki sl kel sk iR ek ek ok stk ok ok skkekokok kR ok
ot e vl ok sk ke e ks e ke o ok ks ok ke ok ok ek o ok ok e sk ok o ok ook sk ok ok sk ok sk kol ok ok ok
sfesje e e A b ok ol oo e ok o oK ook o ok ook ek sk R sk ek sk ok ok ok R ook skokosk kR ok
shesfe ok ool sk ok ok ok ok vk ok ok sk sk S ok o ke ke e o o kool skok ok ok ok o ok ok ok R Rk ok
o o ok skt ks S ek sk sksRoeok oK Neok sk skl sk sk sk ek ok el sk e skl kok ok
o ok sfe o 3 ok e e e sk ok sk o ol ske s ok ok ok sk koK ek ke sk ke ko ok |

One of the experimental characteristics of this project

researchis to apply a high pressure SRR K R K K
ook ok ok ook stk ok ok ok ek ook seokaieoksiook K ok R oo kol ook sk okeokoR SR SRR

ok R sk R SR SRR K 3K S SRR ok o SO R SRR o kR ok ok o
ik ok sl R RS R HR K ok ok Rk s KR R ok ok koK ok
e sk skl oK oo sk ke sk s sk o sk sk sk sk ok sk ok ok ookl ok ot o o etk skokeafeoke ek
st ke R SRS oK KKK ko oK o s SR s kR o KoK Kok s ok bk ok ke
o o o o o e e o s o skt sk sk ok ok ok kol ok ook Skl sk ok s sk ek ok
ke e sk e oR iSRSk S oK S o ok oo ek
Sk kR R SR S o SRR o oK KKK R sl kR R Rk R ek
ook sk ek ok kot ok ksl ok sk ok kR soRok kKoK kR oK kR R kR
KRRk ek kAR Rk

The allotted research subjects (ARS) are as follows:

ARS-1. Neutron diffraction studies of the magnetic
structures of R RuGes (R : rare earth) in an
_external field (N. Iwata et al). ARS-2, Neutron
diffraction studies under extreme conditions
such as high pressure and high magnetic field
(Y. Hashimoto et al.).

ARS-3. #mkkkkionbiioiok ook ok Rk oloR ok Rk
% * etk s ook ook kK AR A R KR Rk
Tk kR ok Rk kR R Rk ok ok Rk R Rk

ARS-4. S sk she ok sk o ol o ok ok ok ok ok ok ofe s sk ok Sk ok ke sk sk ok e ok o oK ok ok Kk ok ko
S sheofe o o 8 o o SR ol ok SR K o sk sk s ok Sk ok sk kR ok koK ok
sk ok ksl ko s ok K Nk ok ok e sk sk ok ek e sk sl ek
stesfe sk R ok e sk ok o ok SR koK ok ok sk e ok e sk ek sk e e skeskok sk sk ok ko ok
sk ko kkdokkdkok

}XRS_S.***************************************
o o skt o R sk e e e ok R o e o o o S ok sk sk akeskeole sk ke e e sk ol e o ok ok
Aok ok dokokok kR A

MAIN RESULTS AND CONTENTS OF THIS
REPORT: The following six reports were contributed
by the research groups on neutron diffraction studies of

1 3 8 stk ok sk ek sk skoR ok oR HORsoRskoisR
magnetic materials under *
okt Rk AR AR SR R R A o ok ok o

st ok sk ek o o Kok sk R ok o ok ok o oK ke ok sk ok sk sk ok sk kR sk kR ok
stk ok sk ek o ok ok RS ek ok ok ok ok skl o ook skok ok ok ok koK ok e ok oK
AR R SRR o SR o o Rk s sk skote i s Ss se kst  skeok o
HAAAKRA A K HREHE

The first report by. N. Iwata et al. (ARS-1) clarifies the
magnetic structures of R RugGe, *¥sss kot
ook e e b s e b e SR s ok ok ek SR o 3K o 8 SE R R R R K R R s R R OR R OR R
Ak ok ok Sk S S Rk K SO e KK MR sk sk sk sk ok
skttt ook ol sk R ook sk ok sk ok s sk bk stk sk ok
43 sk ok o o o o ook ok ok she sk ok ok ok ok ek s ke e S ol ek Rk o ek sk e R ek s e R R kR ok
************************ )

In the second report by Y. Hashimoto et al (ARS-2), the
effects Of hlgh o e ek ok ok sk sk ok ok sk sk ok ok skok sk seck s sesk ek sk R sk ok
Sk R R AR KR K AR ARk A s sk s R o
sk o ok o ok ok ok ok o ok 3K K K K o ok K oK ok B K 3k Sk ok K Sk Kok 3ROR R R R R K kR ok
ok sk ke 3K sk b i ok 3k ok ke sk sk e ofeole S shesie o sk e e ek sk ok e skok stk ok kool ook ok ok ok
ok ok ok R R KRR KRR AR KRR AR
s o o o ok ok e sk e ok e sk SR sk sk sk sk sk ke el ok sk sk ko sk siecksk sk ok ek ok
sk ok ok ok ok koo steok Sk sk ofesie ke e itk leske b skokoR ke ook s ok e e e ok ok o ok ok ke kb ok
kR ok ok K ok Kk R R Ak KR K
#**************************************_
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o R R A AR AROR K K MR K AR KA o A S ek o
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SR AR AR AR RO AR B Sk ok gtk ok ok ek
kR Rk R R R AR AR R A K

SRR R Rk R R KRR R SRR R R R Ak
28 ok 3k ok 3 ke 3K e e sl e e ok o ok ok e o e e sl s sk sk ok ook

ook K SRR o sk AR koo oK Rk R A
e sk ok sk o ok e ok ok ok ok ok oK K koK R sk o ol ok kR R skajekoR ko tesk sk sk ok kR R
st Aok ek sk e gk ek s ok ook A

In summary, the magnetic structures of **¥Fk¥rnksss
ok ok ko Skokok Aok R R SRk AR ko kR KR
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A paper concerning ARS-2 is to be published in Journal
Of *Hkskkikaskihkl bt RERRRRX A oral preseniation
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Biological Assay Systems Sensitive to Low-energy Neutrons

M. S. Sasakil, Y. Ejimal, N. MizumaZ, T. Ohnishi3,
M. Hoshi4, and T. Ikushima3

1Radiation Biology Center, 2Research Reactor
Institute, Kyoto University, 3Departinent of Biology,
Nara Medical University, “Research Institute for
Nuclear Medicine and Biology, Hiroshima University,
SDepartment of Sciences, Kyoto Educational
University

INTRODUCTION: The biological effectiveness of *

sheoke ok sk ok s siok skt sk ook ek el st e e e e ok sk ok e ok keokok ok ok kKoK ok
o ofe e e ke e ok e e sk ok oK ok ok ok sk ek sk sk skeoke ok skeok sk skl kok ok ok ke ok kR Sk Rk okok
ok ook skeoke ook o ke sk s ok sk sk sk sieodeske shook ke sk ek ok ok ok koK sk ok ok sk kR ek ok ok kokk ok
shestesicske ok ook ok e ok ok ok sk ke sk ko ok et ek kol kR skokskolok kol kokkk
5 ¢ S ook ok ok s ke ok o e ok sl s o ook SR KR sk R sl e sk esfeolole Sk ek kR SOIOR K
sk o e sk s sl o e e e e sk e ok she ok siesteoke ok skl ok sk ok sk ok ki sksk ok sk ok ok ke ok
skl ook ok ok sk skok sfeske ok ok o skssk sk sk sk ek ok sk sk R sk oK kR ok ok sk kskok ok ok
sk ok ok Rk sk ok sk sk sk skeoske sk sk sk skeofeske o ok ook ol ke sk o sk skeoke sk ok ke ok ok

#odskiolkk¥ we have installed a beam port in KUR for
biological experiments with filtered neutrons.

MATERIALS AND METHODS: The outline of

the beam port and the energy characteristics of neutrons
sk ook ok o ok o SR E 2ok R R olOR R ok ook ek ok ook ok sl ok ok sk sk ke sk ok sk sk sk kK ok ok

st s ook ok ok ok v ko o o stk e sk o sbeske ol ook ol she o ke ek ok e keokoR kool ke kolok sk
sk ok oksiek e sk sk ook sk sk okt sksioieiolok oK R R R ERRE FoRRERE R R RRE R
e stk sk ok kRl skok ok kot oK R ek skk S seskok sk ske sl ok kel ok
sheoke e sheohe ok ok sl el ok ok ok s et o ok o ok ek o ok ke ke ok ok sk ke skck ok ok R ok ke skok sk ok
s ke ook ok S sk ook ke sk e stk sk ook sk sk afok sk ok ok okl ook ol sk dkeskesk ok ok ok skl ok
sk koK ok o ok ook ol stk ok sk e e e ok ko ak ok skl ek skl kR R R ok R R
sk e sk ek sk sk e e sesde sk ske sk sheoke seesfesheofe e sfe o o o o i ok ok kel sk sk kol ksl ok ko

*xEFRFFEERE converter. The frequency of chromosome
aberrations was fitted to the hybrid model,
Y=0tDyt3y D2+ 0, Dyt 8,02, in @ function of dose and
induction coefficients for neutrons and y-rays with the
induction coefficients for 80Co v -rays.

RESULTS AND DISCUSSION: Doseresponse
relationship of chromosome aberrations differed among
the irradiation systems. However, the difference was

mainly due to the difference in the amount of
conta.mi]:lated 'Y‘I'ays. sk ool o s sl e ok e oK ol oK kel SR R R RR R sk

ot ek sk ko sk ol ek ok ok ook ok ok ok ek ok 3k sk sk s sk ke R sk e o
ok sheaie Aol o s sk sk sk S ook o sk sl ok ook ok o ook ookak koo ok sk ok skok sk sk ke ok sk sk ok
sk ek ok o ok sk sk sk ok ke ok ek ok sk sk sheoke ek sk o s b ok e e sk okeskosok ok ok ek ok
*****************************#*****##********
stttk ok ok o i st ko ok ik o ks sk ok sk sk o SO sk skok SRk ok
e ok ofe oot e o sk e sk s s e sk skl s e ok okl ook sk ook sk sk ok sk sk sk ok ok skak okok
sk Aol o AR KoK Ao oK ook SR s ook kool ok oK ok ok ok ok skl kg sk kb Ak
Aok kR Rk kK sk ok ok ks skokok kR sl ok okl ek kR

¥

FRFAA R AR E R AR A KA AR A AR sk s ook ek
ks AR kR kR s ek ooR R R kR
Sk AR R SRR AR SRR A R R S
e o o o ok ook s ok e sk ek ook e ok oheske o s ol sk ol 56 o o ST R o R e ek e o o
AR AEHHFF R KR KK A A A AR R AR AR Ao bR o sk ke
#4038 ok 3k ok 3¢ o sk ek ook s sk stk s o sl ol ok o o o e e S e S ke o o e o o ok S s K
ok TR RO R AR IR R A A R R R
ok KRR R R R AR Rk Rk R Rk kKKK The
biological effectiveness may not be the same if we assume
small critical targets within a cell nucleus.

REFERENCES:
1. J. W.Happer, G.R.Adami et al., Cell, 75, 805- 816,
1993,

2, kRskakokok ko skskokok sk ke ok ok ki ok sk ek sk ok sk kokadoR ok kokdek ok
ek ok ok sl R R ok ok ok ko ek shok kol ke skok

Fig. 1. Dose-response relationships of dicentrics and rings
against nentron dose. A: uran fission neutrons. B: system
1. C: system 2.

Fig, 2. %eeskseriprsiirttotilinhontinhikoin
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ikttt ok R sk ks ok sl ek R R o
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F Rk KRR R KRR KRR AR R ok R kR Rk kR
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