
2 

0P Ab nadE n､ nRe einC AI Ni 
AK

/T oU yofA

:2Susonancispl tecro

ti invers

nio

Tky oy,

tsorp

h lecnoog

i lca

oty

t

lgor
F lcua 4 

OでASi
oI8Tkoyiogane,Ky,h lecnoog

WAadKa ktsuan
A
KIH

.JI.. T恥 

ppl 2(993pp･ 339 339
993 

5-l)1

:･F1-.

hSVl3Py o. ..
11N 8A to ugus, .,

J iApn..
Ptar

dTZTaturei lgrcu

.
..,


Te aKA No NISib kuyuI,tsuyV,
O
N
ES

-
iara


eina
 

-
ltae

. 

paque.er

.

drouce

bou

ltrysa
i-

h

inson

tron

i

er

tineki1eo sw hdme sofa t05×5×5mm3

ev y s g Nint d a
tec sw eo

htopeOunOC2 mp dd dwi

ion
b tsorp


ereltcrysaswhttns e
hte 
loiloe

4as
ar
in
tibihx

0pm,
gd kv tc

31101 0K, 

)tgen 5･ 

-


hsperethu1111m,Cuors111p ramo
fo
 

-
era

inSmbyll ga 

hte
 

-

-01a.

Ni-hte


o. 
dan, 

oas
0mm)0

tr
81-00

aNo hC tC

-T

ereleottryosa.O0ui11nt tnscon S且 wc Th wtmp

t
 

-


sa 
C

2f
n

l teng
tsourc
h f leoca

ihgs
torw


a

hnocro


tungsege
25

nt nlmpaal eadaJAS OC
cmo ma itht ho 5cma

ti

tor

kae

tce

ien
i lve

ereco
tyse

ltea
tpecr

io
tpecraw

t teec
tn

A.
hft

asure
h
d tse,


04

r

200-

Fo

fa nrare
14
七 lrarespons

lta

nI dAsso
0mm) ms rre df

eo ed ns m･ 
rESR me m占 sr

sweeu eESR s ab gt nw ha 

-lhtoo2tsdbyaHamama uR98p mut teecehe
′
awst nd
ihgisperset.
ihg
mittedl Thed dl

range
 
h 一espec

rysluysma kcllb

l dtecrysasuse 
tetpecro

-
ban
biren

-
avepo

-


crow

J
hte
EOLJESRE2X X ds me ratl


mi we g15mW.Th

ray-

一iprox
igteposhinkllCe -


qu

teraur

lec

e

C

h

por

row

ra

er

Paou

w

ca

1

heio

0.

t

2m0% ofNi eg nbytetmp ev

nc mil v rtns t(VT)t m i

-hii iternenst+,→Ni

reprehet0008t Cwiht ssu

sat70K,


hsperes.i tvarousamoh l itecrysasnt

intransporindolsntyselcoseds m u gi easat ga
Ther yp

fsoneat.ihgmi dl 血g tte An

ltesus
 

C ltrysas,
hllse-

ipcayrtrysadope
-
intlesu gNi dc lsweet ll

tpecrum,SEtpecrum,iob tasorp ns Rsi一ca

f dxor 

e

lsn

troo

tnll

u

asure

ien

ea

le

were

as

er

a

ac
f 6or

tn

a

ihse

tu
t

h

lo

ltrysa

asure

e

itn

reca
ien

htac
le


lresu

dope

I tnsrume
taur


sa

itonitransf gp dsmp se

dc sinv
we rrido 0ha
Sb g～ 5am, 

me da mtmp

Hi iU
mp sinteltterc eb gptioanO

eme me sw ecrridotbyu gah

tfil lheves

lssaBSmal

062-00h l 4tespecrarange 0n

SEemp Th Rrndou .
h tosco
hte
f

p.h
i trene
itscera

or
lb

tn
r

asure
lthi btecnques,

forESR me me sweento dbyX
tWeWeea etoa ntea

hei(dt teecor-bi l IStcaesnc n. nt

etera,tpecro
1
43- 0s me swlla

2Sdo la dinNi dCAIns eens u
t Ab n8

dope-ieduth bave
PCe

tpecra
iotsorp

iob tsorp
hitecnque.

icatpan)RSE(
h h il tecemcavapourranspor deen3i btonsewtirans

iーNi ndNi+
i l ndnt po

2a+2+3i Nons
ga

it
baheileveFermhte

,
ang

09-00e4 0nm)
er e7

wo lticatphoStra

hFeertydb mih dt tterencargesaescause庁idn

asureiof b tnce orasorp,
-r

He nme me
mirro

Suhtf

ltna 

ltrysa


ixper


S ec so eCAI

2. E me

i lng

taer,
h
iscub dans

Due to t
,d ssed l

ikcnehh teihselpo dtot

tpecraio
i
tsorp

(ture
Ab ns

RT)nt

hidt teeco- r(nt

ranshti fsperserod et

angh
7Ge
i

18-
r(nter

h teransiotoura nint

dg dbyt lt me ftnsotreaahermcausebittsun engr,iitn,
f
ih
iSs
h
tap,


nsft transerra-hascarge

WO

. ∫

Te ysic softet eAIB3萱h 
nattr gmuhi td ot rp mint et

ave 
isng

lll皿i d n lp .Thta ro e
fAI2CmP distew tb dgpmembroe

C
ro
ies

hie
troper

a

py

an
ica

h
u

des
tp

eres

ih

d tonucor

lionnea
c

n
Oun

em
in
tac

nescen

O

hbean

E

rnar
bee

S

ht

YK

1

Cu

nami t tyop,impurto
io
titransi

-

ttsrong 
ltpecra 

wh hh yb nf dt mi

saprosp
mi einteb eadg ns

nb da ec

oe
ree

oun

dere
n
iecons

ee
lu

l
h
tasrecen

h fereoreca,

ic
nescenc
dtan,)

iternares,
h ltpoou
i lregons

ncorieitur si -


erhioitos nofteF mi 

-d i ldtonucors ncu, 
he 

tc
ar
m.io

inka
tensa

nescence

leve
o

u
sse ecmp nada hg 

el timgtet st ntyo gp
fl ilhtsoeecrcacarg

i8a rk flmiso

hternar nes es,

i ･ lltvaorso er

h

tC
proce
a

fo
 

orisnece
t
i ytssa2

･ 

dtnrouce 
ha

no
ingt to

r
di ldoun ncu,
ihaek oiwntci hesw,tiur

ieiltp-h leeecitc,tgne
E0

ilca
tp


-

h darge 

s

h

∫onltec

ltrea

lros
ht

ia

epen

ear
a

iternare

nerg
an

f

rommi df

sd dg ntso yo ec

wh ylSnosee ep
h

ie


ne

i
nteb dgpwillg no ee sa

tproper

df teec
l leve

ter
de eh fereoreca,
ihtc,
ies,
t
iur wh nb

reovertnsasureicatop lme me .Mo ,a 

993)91,i J 1onuneitcalb

fnoioitos
-
her


hte
 
leveitrca oe
h
tedma nl

et
ffan

itpropra
an,ouh h te oscot mpnd di yo hte
 

hte
 

-hcargeereas

ion.
itca
lpp


nrouroh
ョ+o 5,

on
an2

evera
)3,'

trepore

MnV3 wh) )･
 

have
ion
2ie,.

t
S
itrans

ftranse
Cu

We dt
sins lTA i sOfteing pl

AI +4 dC
rt ave-TA芝 +h

Niii fonsoi ttveconcenrah ltereah h itecangesn

llOevF iton erm,i iitonransh iit tpooonza

)2･Theo

df teec.ishfto Thep

d-dh i ltenernat

0SnandCos)1

993 cce df uorptpea;71,
2
lipr

nsnresonance.ipltecroE

Ni+i l

mt

onaswel,2
nbyt

bor
 hte
l ftaso
idtae
grow

igni

ficonr

or

oeuseiqueca)乱E htesonance s ecn( nb dt

thos2

i d Ntemconucor,ySternar
2
SI

Suhi iestiur nteCAI

-
fth iiievcnil leveFerhte
mo

mi nt yo

eadg nLEDa

dten eo er limpduaies

ree

htf

nlu

taur

bfor

h

iltera

d tunersan
no AISCufioitcalpF hi ltorecncaap

dintscmp

fapsosem
m (TA)imp

eepl nt dg icban

o

he

ih

ileves

tporae
tao
d

h hrougt

pyhitonirans softet eTA3+十e

puence且nleveca
ftnso

erm
trea


h
teF i l nbei dbya
na melt

hdf te eecareparatfttaeso ma

fnoiob toservahe

8Fe丁-)

fnoioth iepos

)3

f teec.ht
f
lfeveo

iothe
itrcao

p
hcarge
tro
it torn

de

ds
ns血r 

mo no
ma nl ed

dNi十･ 1)an21'coq
)
ll

dAR ieceve(

cr7,)36,

or
o

tlesu
bservebeeno dfrTi)V, )

TheESRr sf TAimp

gd ntd tepenenoi biesent

TAimphtefttsaeo

ion
dt tnrouc


:CAuSDR

emaivt

3b
F2e',)0

h tav eenrepore,
Fュ71+e ,,

eb dffTi+

ttaes
leve

ff hterencarge
mil passeFer

i dsd

Sudmopetpecr
io
ilb tpcaasorp
y
Thet ns aofll dCAI

)7･i lgnas
ltrysa
ltreae-+

ht
an
f
io

3e

i ttrena

htf

t
iton
maeo no ec sbyc

so eF 十一 dNi ds

heiausn2n2
oun

keae
avltcrysa
daniot

sh ebeenf dtoe
nb sp dat60ad90nm,C gt

-
bsorproaibihx ttwob da

onscutsanlsu

31.

3. Re dDi ssi

ion
i bl tc asorpa(わt 

h i feavouro 
eenoasch ltos a,2S
u
h
iisoht,

eb
ninteCAI ttieh tb ns

1 

dn 
S

h
u

tftlesuhresen
tnvesio


dtu

b tasorp


i
h
ilca
dope,


I

ls

top

ta

ntss ywep tter so eESRa
ni eCAI2C

339

-
rys


) 

dn 

72a

f Ftaer

' cr 

ir

6

hh

96,･)V3',) ndMn+,

dtobetet d( ea

ide
dtu

ht)S 7,,ut

ieve
iur

ibls e

ar, 

dua

s

hllog
ires

tea

t
)cr

i

Al hNi
lTAimp yinCAI

nd ilof

hioni tga soft
.dw hNiit



-

-b

-en

-
pec

nF htha

eattr dt A-hebtuei
iti 1g w.

w4)
iurve
l1trysas,

ndsi ea nc 凪c sa 0cnt ti t1 m~1.0bouien
oe
io
b tsorphba
iicncreased tocausesras

tint emehew dspecasurehlo
gb da

t1 d50nm,re
roa

5
tosron

lan
0t
9 -


gB nd tiot ecmp sadc
da t9

Ha gcmp dteg lf softes

n

h

tonen

teaure

o

kpeae

tn

da

hre

h enera

k Aaer
ilsp,

7
are

i lvey awe,
ba
btaou
o


-

tspec

tsron
tere

ivn

llasa
 

gtwinitibl hesex

dat2 0nm,swea02ban-

).
0nm (Fi dcurvei1 lg so.,

Dongo eCAI WihC
nc 缶c 

t2S
ien

u
oe

htf
io


ip

fb toasorp

nb C Ddandansiotsorp

ds TI eg
ds T2ytotmme ee
tf efeeinF dpmt -mme an-

ms yt
o

(A
r

tta
3
h
fttaeso

ro

roun
te

iltry sp,
ixch


sy

tr
)b dan


b

sy
(β-
ter

d3Tl
 

-


-


lec-oe

-initboripn-

mphesal it traregon,

ums nbys dc
dZSadCSc

d8 stotei lddt

tNi , Oteo ye del itecroncteixc

-

i llcatp

tnerna

h

i
d
h

1 te..

lohow
n

b dan

ion

n

-


dope

i lvaen

tr

an

d

sin theitonirans

wo
 

crys
hte


ttae 

tew1

rou

g.dβ tofFi )b

htet eg nds

b d ians nse,-an-

inc

fonenco)
ht
ff fteco
ltteragona


de es
c( mp to

eofNi+h2 in'3gav

een
 

ion
 

tsnouno2eNi+inihtil ftpesolt

l丘 d(
bdb dt ttt ytservaen eo nof loniohhatoe

F
h lsou
le

It
ta

to)ioni tguraOfn
C
4l4Cyt

Ni-htefto

an)b dan-

lteecron
-


ow)is ofl

mp ftonenocoicbuechtff fteecohe

lt
es

onreroii trgnaeemu so dfmlDf eiiltpe
ar)0- tiranshereaden w,idf b storipn-

ba--


sf m throitonitrans

ht trucurnh

bhuse

deions

s in te s llc
mp ) 

h

Nowl eB fteBrtusc es eote
15).

tron
ju

sfromitonirans

m (
tn
-c

whang

ia
26e
lnvove

mt ds sse ll
A2S e (ssen y t o

(ttaee
illa

yb eiti ftsac eo
t


ecaus

e


ispn
hegroun
tta

iiltbbproa

ter
fro
3

n (twoioi tgurafon

oievelenig.howic
i hon w,
 hiss ninF 2adisb dttsorp

ion
i tgura
fn


20∞ 

5 

2 

Opticalabsorptionsp

ine
iboncu

oh
h

ro
nio

ef m tecmbii torgna
dtt terac na en

X)10(

).
i 1i tg nse.,


s(Aitonitrans
dmuOii trgnae-
hllse
-d3

-1 ot
,s

ht)
dtexpece

ispn(

_5 

_0 

八一･UUJ)トN山13
]jL
山OUNOJト
d
tJO
Sg
V 

ppl 2(993

noftec ･Th etob
ef m tec

or + da

dansw

1N 8tp o., . 

es

)

an

1

ltrysas

h Vl3ys o. .

h

P.


h

io

J IApn..

l tooura
ro
F3e
d lua
ies


ii torgna
t

srl dteaeitonirans
-
lconduairest

hese
t


rt七 franse一harge
nAl )tes8,is-oions

fnoiobtuh iteconr

339

eenc

-2

gr

mp yttiurh F ie eti fonsot tcenra

400 

),uu 

-
he

dcurv

nse

hso
urve
h

l) 
diop-

dhase
he 

N

Tnr
N

2 
C l Ⅰtrysas.

f
lae


ftonermso


T
R
S

G

I

N

-a

atra 
t

Au

E

m

LEV
ac

WAec H (
yv To ed( e

nne d( dc
ntei tt

an) dS

-hecuitn1i7o+i2
･

hssown丘lei ltccrysab di
t
frtowes

lb tusequen

hrhtet
i fngo

le
eLa

a a

･littsp

8WllaSS

nne d(


eel
 eei
llVredhasedto- dc )C

.ig.F 1



L 

3 
ionta2;ei
339

ion

-


daso yani Ax NOV

ma )l sc co eth

eHa ftocw

Es

isnci
i lonaone 
h it taracers

ll t tusra
ileve

ln
ion
trca


ere
de(

丘ongura

ltea. 

kaFoc-trree rp
p
h(tionst

ge me sfrteNi dc
gtoFi

eteC da ,onteo rh , 
d( dc

,

ltrysas 

dan

ie..ff teec

t

dope

he

-

h

h

dn
i 1d hg ase.,

otn

b■an-
F

ixper

h
b-anか 

tna
) ll Sw erea,
urve


-lannea-

ppl 2(993 ･tP)1

h～

Vh ･ l･oys･P

へ.

3 8N11 o,

m adCunhtavacuut)1g.

･,¶.-､-.し..

A･･JJpn

semi
nt

ligi ntnS

nt go eC
ban-

its
f

lvapourresu
he
-
h ienn

he

h t tesreng

li

n
t tsreng
annea

ing

i

w(
in

itreurnn

lnnea
A


hso

feopearencap

ls｡｡Vn. ,

daddmi gt
nd wellant

heinihnsi
he

n
is

ht
as,b-ah Det

m (Fi ,1g.

ions,tf iterrans

-


,aswellaster sfortlesuh
hi itnensigh ty
 

ssignh lteasai tons,t七 f itranserransh 一+carge

Ni'･ 

dh nassl dt
3+-c2

metb gb dono sr

ognebas eeban

iprevou

-Ehte

urase

i l hveyw ereas,
an

r
ien

-3

Cr
trespec

n

sofTA
 

ns,o

+, 
it

fnoioitos

rre
b dserve 

-inergesco,
ftso eohionitos

-


r-
-id

e
Scon

3
is
+dma

itpose
heop


Is 

re,

av

an

er17

laenc

Zn

u

han

proacph

B) dtev eb d(VB) -

iFlloowl ngtea hofZng )weh ea

heb dttanso-

hargehii tneale
c

inergengi ne sd ngtecioitonzaわ 
豊 

d iten

om

n 
g

Su

h ieavo
hssow

nd m frNiimp yinCAI2inc
nwiht )w hi ninFi

itur

bserveer mb eofteo db rofNii
ichf ZSorn 17,

h

oiagra
hta
lanc


io
t

ese


ittexca
iparso

lcos
A･3･ 

dN 一Ni i十

SWlla dtee yv
n ltnernaio

七 f ih 一 t+ ranserranscarge
l f dauesor-

ida mb di ditonza nau ineco

2
nerg
tce,


hts

h te aveconsr
ea

w

hedi i itxssnsttaiodtaix nS ee et
nt t tonsrucpresene.Thec di

het
herea

esonancltar
r
ttae

sb

dNi+s ep nr ht3 sa yi ewi
hto

gioacco tuntninka)T.
0n151

Th ns ns

saeb ep
eF mi mp , 

i-

Wb
doun

f terra

tosco

t-rah hecargeti fesoti i itvenens


ieve
l leve

le


lterea

r
er

ic

ion
ht

np datkeaeiob tasorp-
ttedc

ft C d刀 
Ni )w ttrbtuei

b dans
-

urve

he avea

an
-

7


do

1,


d has-
he
:zns


o

dt dDan-hea

ds gE
fyo

tron
ti itnens

broaa

sb weend tc e( )Sttaelvaencehargffereniteiton

/2+
htn owever,
hetto

gn
fttaeo

ia
roun

leve,


h
io
dteg ds Ni Ni
nl Thesdassl me ,

isgne
tca

)lts･7esu

2i ionsnNitirans

dtobed mi dbyt
nteb dgpo eh

n§

h

33.. 
ht

ne
f
i

a
teer

anhi

tossw,n2anSudgpf hCAI dZShbtoro
Ni+a

a
n

ban

ns-h tcargera

S:Ni
 

ssedind litea

dNi2'-Ni'

Usngthevluso ne
gtotes l p

iofh i it tpooonza
tpecra

ea
hin

i
dspon

'.i:aus.i biseomav,:egszanrse

Ni+2

Ni -Ni+a2 n‡+

bwillbediscu

ぶ a ik :ar.bI:.dihtoannges. .

+ + +d2十/ 3an/2ttsaes
3s･ howigF Nihtats

Cannb d(iod tconuc

IS
CAu


Ni2 ' 

i lvey.
tspec


t一 

(
>
●

)
>
9
tJu 
N

2 
O
tJト
0山
｣
u 

N

u 

響 

2+o

2･Ni

Ⅰ. 

-

t 
ran


i ltnerna
d-dg
howiagradl ly-eveidneenerg msin

Cuyinti impuri -incomS2AI

bom

h
.

i 3g.

iparsonw
0
b


F ･Ac 

it
y･ kdremareSEydtt ttaeseece

hNet
i l loneves 

fiZSTonn. 
hSe

htta
db Ra

itonzai8onantis di



fereore, 

ttaes 

.
int
dta nsitnanox

lit trysasspresen
dNiTh

io
da-h ieox


ltea.AKSENOV

tofCran

Ⅰ.

hafFeadh rt nt
mo na nc

ns
+.fC dNi eC dNi+a 2n

ha

2r

ihge
一sgrow

ar

F ie
n

ttae
ftso

ran
io

o

t
o

'
3Fe
 midoheh tw ereas,
-


goneinitibhex,
ion
it
)tns

,te ob dserve 
ra1

h
23.

gc dbytesipnhausebieni lsgna'eNi
mi goftel td twihteu

Krmesd )

ローan yi CS la -1

htle

9

bou

tlgna
dan3

h owes
ltes1,

ltsorop

ht

bou
lear


ixn

80
i､t

ra

ian

8N･t･1p o,

'
 
2(1913.h Vys o.P.

hty a 90c(
n tel tKrmesd lteboura

i itnsorop
owesh
i
h

ig
it
ls
w

9 1-5,20.-

)39

dthaan)78, tofNi
 

ppl

ca-1 919

J ∫Apn..

i itsorop

yOfPOtr

4933

-on

in
herh f teur
ncreaseh

sesu
du

C
l leve

h fepresenceo
erht
fto
if


n
h

Annea
ds mi otupwar
ligi ur lthtnt

eF et ei

l leve,erht
ncreas
fif

h
hpwar

C lrnu ausn,
h

t
tlesu

iift,h
creas
i

er sinteu ds to eF mi
ss nist gtei einr

ions
h i it tpooonza
'2laBNi +a +-Ni3十一Ni ndNi2elaswing0li5 trgna,19.
saniob tasorp- nb dih1 Thei yofteCtitnens).ig.(F

一七

ltrysasf 一tpecru asgrow
itnanoxh de ob i lfesgnasro.

Tb. .Ni3+/+) ) eESRs m o nc
mt mi

2
ttsiib

(
hex ttsaesiondta

-


he 
2(3

bserv
fro

e

i lgna

d dte enoe a

lltna
iw

xper
i fhteso et


r


h i itenens


t

2


dwihC2十( llb sF +/+) 
+)).E 血e y we o et

ESRs mF

3+/2+)
 

deeno

d dte enoew
h
2

hNi+(Willb
nter
hNi+(illb as 

ftitnens
(iot toncenra

ecreash
ivltea

dea

h


ic
frereoe

d hecreasesw,
Th ,1)ter ec nNi

hl stoted eini yo

)7,)tcrysaf d daseounope-c 十(nc lsi
r2
'3+cr, 

liteavec,htinceban-D ds erhte

tconcenraiveltea

hebservnteo la ns aweo ettpecriob tsorpicatpI
十Fe3

h
一F 

-inisTh

hte
dt teec
to

3oih

lcou
ecausl

2r
bbproa+2 ,oESR s fNi yb etsin(

ifo dC ･We dnmp +

i lgna d8-

ts
l l leveresu


ltesushr

ive
ltea


heh iencreasei tsnce h t

dnbtr oiot toncenra
h

iecrease

h
heupwart,

ncreas

h

i lgna. 
fsor

+an,


ds

h

A

2

e

i
iesitur Ni ds

ntei eintec no hNi+a

Ni dinted nt 3fiot tconcenrahe noNi'. 

ttn ae, 
hitn er 

bserve, 
一l dte reae 

ivat
tonvere

tpecru
f

ltar

in

itxs

huenc

ro

lte

io

o

n

h

t toncenra

foun

as

l Itttnovaen saes.
h

i

ec

h

decreas
bas

hw erea

h f tereore,

I

ht

C
la

t

ei ecnt

uh een

tti

ntsc lline si sd lets
ea ni

sCradNiaep yc di ot
mo nteESRs m weo

ecmp eq go eF3十

-heconth i iencreasendtteaso

-an

e+ュ 

).Vsivacances

les 

-

a
VCllau

annea
n
htf

acuu
ilnnnea

iot tcenra
A

b) v m. ledsm p
gl ml

no ed eS (ion.tec

-ltrea-'Cr2f

-h leret,

+anetare+ascoュFei fonsot tconcenra
ht

mp dwihF2 dC

oestecrup

an
io

-+

i lb tcaa rpso


r
h

tp
pearenceofNi

eo ns md

hetineodonorsnofVs( )cmb dwiht

dan.io
b> tasorp
L
hte nb

isnce
)
tpors

h ltecrysah llrog

(acu
il

io
ff dusereai
t toncenra

do
nofV cce

dt yt h t

h de ecreaseldttreasoou

er
h

vap

fht
is asc


-


if
h

eV
to eF mil

etec

一ii dtorgnae十dCr
ht

r3+ 

dare

ma ntll

noNi mp2+asco

h ftao

f

hter a.

iot tcenra

s

it
w


on.ra-onis)
ion
i tgura
fcon
 an Krmesi).4g.

hatr
w

ighs
iarson

sNi +/+))i h e
noNi ncmp itoi'

(2
3f

de a

iot

nュeiesitur -F +a

ikl-onor

e2

thi itenensl h iecangei bcea


are
3
(r

h t touno

asco

d iecrease
t

an
mp

d C +/
nt

Wi nt yo

+

ic
h ftao

hreasesw,
h tanil tsarger2+Ni Ni

3uumJvahethtiw

)dan an,iob tasorp- nb d2

).
i 1g.


h Fe ertftoif mi

dare

les 

lvascomp

a

i bcea

trea


tgeno

lanneae
-

erma

htcanno

de,)S dsmp
Th lt me

i
ft

(2
itnens

iot tconcenra
ncreas

ive
h

ta
i
C

nNi +/+)nc
ntei eOfi yo
) C lesalanneae
-
h dsmp

fnoiot tconcenra
htea

)ce7.

h
pi lsgnaan

i l h tsgnasw ereas,
dana

howS~｡t ninFnlesa｡dlnea mp s(

per
p
bor


)･7

2:Ni 

-


Thel lln ec dintefll ioownghdereionsbtoi l itassgnaw

dt mi mo nint dgaph be aniotl leveh Fe ertobtueirttabe

r2+

Th dc nt ESRs tpecracanheh iangesidnuce
ing-leannea

fa o
AS.tn

S tpecr.
me

pearence
 

i 5g ,.i hssow)2 ( dNi ninFF Ce ran,SI

gandiizndix
-

leveitrcaoe+/3+dma nl

dimp eg ds eofttarounht ty,iurfeiid tenin

-


-


tno
 

-


hw er

ddeuce
f b d ierans

l
十d nlma2

inerges 

h

io

ion

itonza
n

h i it tooonza

e h l l s d e i n eteno
ema n l )ofF,Crad Niimp

df mt
io
r

ntea ns

ine

b tsorp.

leves


io


h

i torzona

teec
trca

io
ro

tC eCod 'pet ,t-c

trca

e

de(

ba
Cr

/'r 

-heand terl iteuscons,

B 
be e

eve

ls llye
0laues2,

e

usua

h
t

C trysa
iiitvess
ltrysa.

ig
grow
tt

h
iivd tpeconuc ywihh hr yv )w

ntea nc steFm il li
ty

trans-h hecargeti fonsoth l itespecrapos

g amo sr sin s g o
go wella nt

rh ienn
heap

t treng
is

tlesu
h i lesesgnasas,


hspere

t


t
f


bh
3 E fa
Now ltllSd SSteo dc sinteahangebserve
h
illsc


teco

e

H･3

itpibhx

ine.hasehOlls
is
leve Wnbyted dl

ion.
 

mometnumltai

SI
Au


hei ton,itos

erewinceStpecra. ew

Thet lESR s m ofa nCgrows-tpecruipca
y

dC一十an

fs sfm o rp m a cc s(Fiteneritgnearahtero
in

i lgna
hquenc

o

ssedinten tsexh

相moαit

lxper
)a R ( )nd ES ･4 

dbya ge
ig
ilnnnea
F

i dtnrouce

tl l ieveposerh
i 14gs an.,

hange
ltrysas 

h FeNo gt d5lusn,
id dc si eF mintnuce

) A8 nCgrow

w
ing-

-
lnea

a

sino

eFe3htitibhx

Nle 
lno 
TFTer
hspo

dk
B
N
i C

モ)

C-..一一･･････

b
a


I-


de,一-

mf 仙r nTA t eemaor iheiagradl leve-

dgahro
s-

i
ow
te
ifhs dd nalttlef m temi pp

l

I

mil leveFer-
ings
lnnea

hc sal m o foea to brun

msmeu

iarre
 arg

o

ic
fro
hw

ds sa nglinneahw ereai lgnas,
eenf dtoeounbhasltcrysas

Sugrow-heas nCAI2i tnceS

2十㊤2･

hatowerbienleveFerml i l gl n2

eh iscul dt toscrysa as,htfo

'
 

n ( ･1 
2:Ni

igF
,

io
SI
tsorp

CAu

r2 

yenergict
nCAu

ma
t

hsce
i印 ii ipur es.

Cr
Fe


)･i;

否-･,宙 J

ssion.iscud

ha.iev til et

(竜 

)
^
9
∝
山
石 

N
O
tl

Uu1山

ト 

inCll
ltreae
dre

t-df ltseecsresu,


-
itnanox


dtowars
leve

ions
t toncenra


a
fh iennt trenghtboserve
nd 

es go hte
 
hepearencphligna anltreae
-
+F3e dESR s dtea eoft

ikl-hde onor
i
ft
tn

io
nS


no

hnwar

dan

h t tonec cenra
h ow
laenc

2 an
ttae

(

i
in
ht

Fe
idtao

nt
ginted ds
ev eb .Int

3+/+)
ns so '3e 

hde o
tnurne

i teasencr ,
bir en

3(rdC +/2+) mi
fFea gt dioFndC

fereorewe,+.C3r Th

i･F C Ne r, ,2:

ld dae ane, ,-aCunne

Auiagradl ly-evenerg mofClS
he 
he
t
t

i fono
ft tparo

th iepos

dinSeillsionitcah idesamenhttal Nttsampes oe.

hiherg


8V

tnitcae.idsnahbeanitnleve dgpi di
TbykdremareS
Ey


ih tcema
h dtt ttesaeseece
5

T
1As ce

db Ra O･ 

:ldCae,b llgrown vacu,‥-8:aa;freor
Fermil
触u manne

i iscusson.hdeftyi ltosmp

i･gF

ldaeS-a
i4g.

d:
F

nne

l

i



-

A】 ENOV 3395 

ucahf mteMi yoEdf

ya

Sく 

itnsr

d leep

Ⅰ.

hroesearc
R
fc
ii

i.αfe

i dtprecae.p

Aidf

)
)

) IAk

)K M.Mo

C 1ttae ommun.

)A dS 9(

)班 ∫v dAG

h 3ys.

AR baueran.

Pttae

)I

i

k TKiNsenov a,. , .

Abueran

lle
ld daroan

Slo

B dlb CSh bon areeen cwaan,.

)

)

Si tor cen

Stao. ,

K fauma.

dran

5(
fauma

A.
a

Z :unger.

.

A.

)U d∫nn,

1mun.

.

A.

1
2

3

4

5

6
7
8

9

0

3
4
5
6

7
8

9

0

)GB A R d∫1

1
1

1

2

)U K nn: Bll(

)

t,

ka) H. We m:
) a Pppa a
)K

)I

)I

eadC wh hisicrtue,luni Sion cenc,t

-b

iont toncenra

I-_ ･･､ †qTT 

ppl

ns

ytotec

ns rl stot

Ni +/ ,wh hr

P.

as

+) hNi3十/ dt2 ot
(

2r

h

十3r

)

∫A,

gC 一c +p

li tpecrao

C tonrar

dlh eaupu

an
+ ic

l

2
(

i

Itsro

tsorp

-, 

Jpn_ -

C fTtn on er. . 
1

t
Ak dK ppl tt61(992

P･ 7hlroc.
:
i
h8Ly e.P.

TT iherans.
S Atao. ‥

T d dsunoaan.

ansenov
KSt Hao. ,

I.
-

3.601)

taerM890 1.,SSC, 6(

)1h 3ys.P._
 J Jpn
 Appl 1(992St:ao.

KIara ..,TKta a,.irk Stamoo,.Mo mbO_ Sta,ir

)5791hys,∫P=.derSh icne, C8(

0h 1tarac.

J JApn pp..St:ao.kawaan
i
hsNi dK l 

7･25L
2.532
6h S J 3ys oc pn. . .JP.
St:ao.
ianK K d T T ihono erans. , . dKiondtaix

)11(,3h 1ysP 992

y&Mu yCmp muma
9.5

lSourus,
) 4p.

T

789
o

b h1ttsurg,
ndK

lnar
i
YKdsenov uoa,.

tl
R S Pes oc. .,
nar

)1h 3ys.P.J ∫Apn..= ppl 1(992

P C Gt trog rys row. .lt:aH. hCTk haenos

･A･S J Jtao pn, . ppl

-Com

dsiSlo,hemh Cys.∫P.:tdranEbuerand ARer,.Sh icne. dG B

h Lttys e, .Pt :zenelo

.niiA Lk kuoms, .ktsiipn iiadL

ttaeiSlod :erSh icne. dS
3.12)67919(

6.15L)

くStao.V dan IS OenkIA.

2(993
Van
1

S Oenk
h 3pys.

IA dK･ ,

iSlo:K famau.
K faumaI. m

1

21

2(
ll)U nn dS
)U

117.2)2691hyP.hemC∫. 836(

11.3
G dl donaraan

)5891(

益bueranA R, . dJ

5.41L

8.742)5791_h Rys ev.P

iTK b KIG di KS KK d dtramara onaa ao onoan.,. ,.. ,. .,S kuzu.
)169 1188.12R 1ev.8.P
it:ez
DE.. hy 3(hte 

3)4 11.791(

1.1)4791 88

1.83L

1.84)3791
Cttae ommun.iSlod :erSh icne. dS

0131)5791J 3oc pn. .hy∫P:.iTT iherans. sS 9(
8.13)6891

lkaov,iIG. V L

443.)3791

3.1)989 Kl1iadilo 115(llttah Sys.Pk :aya8k toveMa SS

0.64)5791

34(

A51(
O8 Ven ,k

･､ ㌔-

2(993

( )intea

eo ma li

ei eoftec

ed eoftec
slntee me yoll

go eNi 一Ni +a (-

ng 

C

h

ion

tna

ingannea,

b tsorp

E

)

,

h Vl3 1 1N 8tys o p o. . ., . 

h i i i b dt tooonza on -an

f lvacuu nnea

hncreas

hecreas
h ixper

十3 2h

t

tf

lesu

h

iont toncenra
-b

-b

ons,dinr ntotedma nl soTAi

g i n e sd

fleveitrca oe

inerge

h

io

io

i tonza

ltea

in

poun

d teno

hte 

-

itos

eNi -Ni'a

eNisnw p tinteNi'2h

+2

resenoi) isnc.b dan-

f teecs,kil- ed

ms weo eq go

ea eofNitrl dteae 
fin

3

huencbserv

pearencp

ttaes,
iodtaix

nasihtai tspaperh

linteESRs

lllS

nc We es wnint

wn C AIS2Nic lste dmi to

sofF radNi
dNi

W eh ea os wnt tteo

nanoh

tpecra. 

h hav o

trysa

hha

ions 

n

ho

:

Ce,

ls

h

u


Conc

l ioncuson,


2+. 
av

isgna

4.

l

gro

ttsae
an

hargeg techini tneale

Ni dt ec a一toncenrivhi lterreaan
)
C Fr e, ,

-concenhent

ma me so

Sicencea

he 

h Je apan 

txen

tpore

arg

up

h

f

wh hcnb dt el dbot ytec ee

tn

Ac yl mc

itara

f

Th yh np llys dbyt

iotyf eP mo no ndbyaG

lltonroe

t trea

bas ee

ro


l


h


her

deg

tor


a

t

i dtssu

ic

proper

kno

S itoce

+2cr+,i l F3vey e,tare respec,

sofTA 

-

ns eaec dbytephlltonroerttaiodtaix

nsttaeiodtaix

--itran n

eh toscomhtf

fiotios no

eF mi nteb dgpoaanhil leveer
h
t

ndd ei yon i fthtitnens

h ienn

ecreas

t treng


a
)

dsserve

b dan

epht,sTA+TA2+adTA∃ TA3+/+n/ttaeS

da

d tepenen o

tcceporan-

mi ni gd

en edonor

bittrsun en,

ivtahfto

l lieve,

ions

Fer

t tra

ltrysas.hect

ds dthi lgnaanltreae-

8tn

(
dNi+o

Ni

Ditsorp on

3an

' 

mp yi s(

ne ho

on

ac

t

i

llir

ions

i

l

fnoio土 
●こ 


