
Si2C ltrysasns nr es sinPFeIiedtuesonancipl tecroE

5Japan,03'L
MataikAk ma dY

LLZ
.taan,

bTOoar
H Ktsenov asu, .

L hitt tecroecnca
l.
E b korab Io,LLT T ky su.

Kimu Sh dK Stao.Oan,lZtnaTra,,.Y
ZnLtureCLuLgr

-ed lrepare on,

hem

tnsporantra

broup.

av

l itoreecronc

i

esearc

FSe-

se

so

n

)

ltrysa

ln

an(

n

i lng

dcen

t transorp

S ec fp 2h ebeenp yr

yadbyo yoer hg yc ic

CVT du df dp

vaporla

-Ohto
f 

Ve 

io

2

b tservah

inerges

ginteo no

ne
55meVa -1 0mnd 00-1

V7f～O 0me

iS

loe 

d dnope 
Tque wo. 

Ittsaes 
ro

f teec

lec
he

igna

lr

h

Lta

e

h

row

onsa,

hacancy av,

bro

ltrysa

icoil

il iktvaennce


SE

i lngi

resonance

FSe

h

tcapure

-p

o

( R)t et eO siop en fd nu

2S ec sg nbyteCVTtmi


mt S=


fted li swllasas lfm ah

dbyas nv ebeend


i tneasaradoisnbnweregrow yCVTu gi ns-

der.2powilFSe e

f,ttae1-S )s so

i dzean,b i f itt tusrae neracegra, ,h
o
fftecs
etothee ftes nsduLINTRODUC ONIT

l tvauae.tth lcuf oelricht trsrucuew, haed

･dtteece

TALGROWTHANDEXP MENERI

i lvey.ttaltevedtaeliucbh h towever asno,
a(cce

eene de nt

)or,
hteng , 

hpase, 

he 

he 

o

it

se

hetoge

av

bla

ro

taure
how

teraur

e
ien


h


e

loue

one


Olue

w

tLqua
heamp

nace

tgrow
sourc

t
ZamP

,T otmp ep 別e sh ebeenu dfrt

hwi山 t mpet er
,b nleZ T gS nT eIt rw ht

ionttoncenra

-a
het
-

-ur

)tgrow00o2or)1o. C( hNo2

-o

hase 
h)t

iS
F2-e
t
h
)
2(

eh

eα 5P

sonella3aswe,0･2-89

indoherw
d t teroge
ow 仙 i ec

Twohiecnque.

-01tvacuaedi ne 6Tna d(

dnontrowsoft hz Baheg eT

terauregratee
山
ht ta mp

-ethfiagrad mo eF

l leanngontgrow( hz ec

lteecncazone
-
o

0mm in)

lf

h ftaolih
k t ttepconsanw
as et

1leahdeilehiecnqu

ays. 
hT

d iurng14d

eCVTt ey dtesmp sof(

ehanbes Hh mpeent et er

)ih i (pase e,..FSe-th

a

ftureo

lltai

dm

h

si

tsyse

tw hamallaix eE α+E

m. eme +E5T c(

t tsrucure,hei hneyperl

n00Ko3-03er er e1

nbyac iCl v rt tt

5adl

angtp aur

apo ranspor

･n012

a

-51

hem

202erangeni Cd hait

xs gani Caf
ebeend ned saeb dtoa efmsnt t(ilrpe

lema

dbys nv yadi

ip

n

ro

acanc

irs

isgna

icoli

ieveler

f itacors

ftacoro

l toecapure,

l i ltesgna
I

tpareng

tsorop
bou

pltesw

h iavn

bou

dtteece.
i lgna

b


Itsorop

lpe


presu

a

com
hav

ture 
luceartinteracnt gWihn

tsrphheygt e血 e ucintibihx

99

eena dt es fahot nO

SOff e鮎s lls nV .㊨ 1 6Amena nt gotes acancy ircan

l tnsz'ttueOfPhyszcs.lSOO2118
msto OCllhfindurroun ihtse

lp

hl

h
btue


Iourro

ittrh bas

lspn

roilrsnlbpresultesd boui itansoropc ma ya gf

intltnsresu,

～llas

vt me

ti

easure

ft teeccener
)kdf tasweeeec,

ii

i

d tconuc

severa
d lonor(

ym

ld swha ioit tcva

gaf -iveintiib

dT 1

cce df n24Apl1

4Japan, 

9

8

ir

K iTkyy ogane o o, ,

borpu

h lecnoog


tpe
a
;69 )69

lpn 

h dft teseeecceners, 

flteecro

t

hoten

h ftenaureo

feru

T310)･･.

hepow

4kdfteeecs

h fereoreuse,

i
ltpor

t,
We dt lr do ns

nc do ntetemhituiarrebeei hesare

0niadnnerof18mm i mad2

bavaillrca

leae

heco

wer

fro

/c


C terysa

tgen


T

in
tou

fb toaou

JJ.

tpor

CRYS

nL ls

ga mt mme yail
Ab 7gor山ep 

7mgm3 es

w一acebienhten gp din山 et

5adehxn9120.

shaseaswe,iFSe-ogeneouspm 2P lla

hasehtidrancisichw hi nacco ew h tep

･AT,g

iase o

tcal

yr

on
iten
trow
dra

dzonewasgraua

h
f

source

te
tur

teraur
t

mp eg
eo eg hz ew

ll ds
3- 0crom

tgrow52

gf

0oC( hN

hangaiendin twsc in

ptou)
doe
micon,ilttcbadi P izesrovlltrysa1
FSe
-ichw hp 2C ea dmahwihs

ioitcal

nth

nsnr eS

ic gp 2S ec sgrowltrysa

dtu

i lngi

esonanc

FSe
-

lp


ln

lteecro

d tonuc

be
T

sem

hei h tonswereas,bonlrans

sfm a ga mp tg poni di froutorannlnt tneresorde
iic
i
lS

douns,fourcomp

11]51140)69(979

sdet

l faueso

eg..,

llat

apgp ID oi tb dg 2(an

V) lla yhh v heH

irec

ig

t

i lyeltsrea

u

e

ies.

asw,

troper


e
908.
-
308～ .

ind tconuc

e 

d tonucor 

le

em

bro

oivtt trac

m

ls

om

ien

r

ep er sb gaoa efrsicie

her

t

,t eaes ei tP mstob

rop

y. 
However

baov

h ltecnoog

l一ahasicolis np ed

-b dan-ltavaence

s11 ipaxa
h
ln

in

o

lltrysa

fferen

a

l

h

pearanc

h f iereore,

p


dtan,

htea eO td Si eefd ma nt l別m 
ntebdc eq

iprevoushet

e 
mp sc tsic d tonucor 

tWhetema yo es no obtu

em

d tesur

ar
-

iilc
i
htfl tonh
l
i
-
y

doun


h ltecnoog

co

2FSe- i

dn 
he 
)

anerg
inson
78= .AC, 

i
htee ygpa
me soft

3A

he 

e

he 
ha

h tarace

ttaeize

)

loca

Feiln

i

l

FSe

llP da rouce,

-

2
;


ttoen


R

ttae

n


taur

dg

ito

iax

dfeor

te

ban
m

mp e( 5( ema dc fter T) )a y( ro

de es sinβ 2r ginn
mumadc l Hh

ma np dbyl ds slnt

hasecPpibh horomtr

-tseimibeenf dt ihoexounb
)have,
i
2FSe-

led beraions

50～ c dnm2N sa

-l

hasehetreover,ions.Mo βpitcalpl it tpoeecroncsap

saneaswer,aporprelty o, wv ssu llailtoxc

oitessancigtib
d hesex,
 ins shh r etlicii

hettrus,

l itecroncsaseliitcenffe yu da ne

iiecevneenr gch bas
i
2FSeI
htoovobasei- dp

ihcn2a,iSFe mogWh

fpth lcuifh1(bi :eng )ted yo

Soriterana yp isgma lfinromsaveriott taen

lNi+t20na1ttuil btysus,

ewhsit hefto-ttae

Eanhetnle si hct te n tuen meitons

-ronOrl】 texy 山ei

Lnmo sfre sadh 4(F･l3oesJlltecrono
ie
tilib

2Ltporn

om
-)

ico
5ar,
il
iS

n
F2e-α

千o
iFSe ,

ha
-

in
i3ES , 

ian


how
iF6e,

Se

S2

gra
Fe

lon

m s gttlnads nf
dp

yF dβ

eo m, gteohini ldncuhetf

dlnani ftneraceiS/2hFSe et ll b tocaonsa
l
Sdti

tarlebta ooml】cadynaher'J2aiFSe- et mo mi ys

intlesu

-

6ttaes so,im-
b dan
ion-d tonuc inmums

3n
noug
;ttawe

tron
t

i ice,
ly even,

ttatcrysa
bbproa

ll ss ge
isn d( hed7a )t

erhtltoa

ftso,lebrobovhtftolesu ea ep msmo

77.- 9

9･tf
i
ltua yO he別ms

b,98.-allelbh horomtor cc s( 6A

oU yOfA

d11Mah19rc

LT
V Ser

R ieceve


Lr.
Tkoy

(

lbitornpa

0cm2N s)P,

lliroea

eofc

k
2l,
iiSe

b daunanc

e(pdiicliis

fF

kofi lon ac,dtalox

o

nbeCai2FSe-

leh bosepro

f βeoredb

msilt taera,

lsove

m
ouiondt etprepara ocmp

prophet er

fSintlresu glnml

J

me

nd

i Sc om,llta

irofo

021

cadon

～p,

ita

heeoleahas
P
-) esmpsfmldintse 
idarre 

.l
bave

in
iFSe

l lltoycrysa
-iesot

le
fβ 2h eenc

soronp e伝 msn oa
ftnso

itnere

As

easureme
touo

m

ar

ns dsmp

lhgatperaur

imercan

ewsh

◎1996A SCh IysPfOteUllttns

emhherlouhldd

0/86/9979
-
81

ml eorteamp ew etet

002 0//48761/) $1003(

-16-

t tnerpreilcuiffdr t10i

1

l

tugus

llbnrea

),

he

3

it

hyP･ 

d htaa oweverar, , ee ru eo

JAppI s80( 1A 9968761



-

-

1dth･erlt tugcrysasan.lresu
Lh
･ Tmcroa


h Ierw

L

Loge
h ktanecrontlyzerw)la

MA
On)t
) 

C lompos
P(E

ldtane
b
O

OEi Jusnga)

S151十亡 )(a

hpases

Tg hl
MA

trow
P

V
(E

hCeh ft t t teemperaureproneparameersor

CAT,,(o

025⇒=30ー 

S
O lIranays
db mC
cce

tNtl Otyeecronpr0d ･tneerrnne11
ll tera
lcompos

a

T C)(o

05

.

7

hJnn

N

N

G trow

o1

o2

fl5kVtageoOVlno

EITLBAT

I), 
the 

)

ヨ 

bi i tt aounsorop

lh es

ilrpe

T01391

dan.

S

a
i

ion.

ip

lte

l it ttrysaorena

F2e

F2e
FeSI

ic

d bou.

h

eA an,h

ary

ac

h

PBsi hoft si c(】na ne sa

nOft ･esmp

d b itWou ec

df t tteec a

山i nAsw

l l ht Wetesasov

ds fwh hi t(st nt -eg eo sasroun

fo 

-

he 
locasym

to

h

COill

b tors,lheg

htaeaca

Ce

ture,

ILI h f i【a asourroLI

ts

S2try

mc 11Wecnseet hs na m lnt

nn el

-

y 
)resp,

ice,

1

tta

S

hitesnii Forh Ser

n(- eC

es tel ma

h fereoret,

-

-

-itxacor

, 

β ∫ 

, 

icltgre

te 

ltrysaoroiarsltesd bou, efm smec

byitlp-cm ))s

iuor

t truc re

ittsore

tcrysa

ieweaici2FSe-

l s u

,Wh h cn be v d asad d n

f teecs.hestfteso ed

0612FSeβ

io
i lgna

i ttrena
h

ho
lte

in
itnens

114mTd g.nteodepen
dter ei SOftesiv

･ 
lh tea

･7O
an

i

-0

t

5～ 
leigan

drero

iboncu

ho

f0

lhty(fteo f1mT ×1 4

ff teec

lsig

dad伝 clan es

Sl5[ 

4l9

(α+E)300230I

dan.btohtaievble et hA B

ht

ichorotor mb

β

hetdhengC lonsdteiibhx

ronereaseacO dtre
t
lSdhegt Td;Wh hI

ronh2
h
r

ienit
onsta

h
0

tr
irans

durroune

ym
tfereore

tao

ht

m lSS dbye

el∝als meyatteFeseb gt
Th ,het nmel i V3'o Ni'oftei

htrssehto
ico
litsihg na msinteh ll

Btor o./dan.

O h-

reshlreveaelesfoursaIs
na
Ca
h lem
TlTeC laly SO mp dtep

pS(<200pm)
enh fereorew,dTtteece.ee
a
iu
dana
nhwereas ov mhsb nd et

nitnseslicollors/dn

O dtretlSed

htfldegwkohheho eo ee

ioi tgurafon

I2l l l･tesgnas

0n1Tttoncena

At trucures

rolynup2i 】onalttubtus

es

山es Ni+∝c gIna

ig

βp gf t

wh hw do l山 aJ OLXtwame ecme

rl e1 130Kwlht yi h cnhntet tec me mp er eo mc mpaurer

iore

itur

ln

i

ttu

kle

JVl bteysus,

f

lt

enche 
kaen 

t

er

E

0

tcr

03

u

ang

m e PI 2Wei
FSe

bieren
mi ep aw et

er

e
h


ic

l ftcrysaso

ow


･ 

tns,

te

hase

tro

crowav

Sure

sp

l iteecron- cc

ltxenlo山ee mama

L ')A 

lOltealeah

taT

iottena

htecYSll

nortesmp sinr

inbservehbtt tnui lvetta ya eteo df

acCe.ltta Al

ientSiIyaHheS eb

1t

8dor-

boubserve

2

h

tgrou

Vlg

pwihd

eret eo dESRdiS ot

7

i

2

FSe

tr

a

I

me

P

F-)

2C

)

^
1
1

p

S
u
a
l
u
〓 

b

isg. 

(c

+E) ew et yp

sofa t2×2mm2ade

ep eime-

ltae 

s

lC】a

has

Iyp

n

erhpas

~

bou

lO

(α

fb to aou

T oC) 

20⇒ 1X) 

770= 0

N

1⇒ m

C

(,

7

(X)8

flem oftnn sohi eed

mper eαp eofhastraulhtg-e

e

u
6
!s

(
･
n
･e 

t
l
S
山 

n

f 

pup

tn

l Ftrysas our. 
tteece

irc

Ure

i-

er

Sa

i

h

2W,

FSe

d

tr

race

la,,

eov)

s


e

kre

de

n

i-

OSn,

irc


n

l

i-

trace

b tasorp

bto

aofteS h( er 
)adS nci nt( rt )PI 2C

ma daAいA2 B n B ed dl

hS hadS eme me SO

nwsf dtoc eatdonensouna
ico
lis

l l･sgnas.twftseo oB Al 

a-tor
se
he
t nu df heESRmere

drerhteofo

i2Se

l2FSe-

i lsgnas,

hf ef ma no eh

1Wh stec softeT

w c rtoteg wthz eofteamp ew et

mp eWsb w山et mp eo α=βp

T
ec fteamp esot sg w ont

he 
hase 

he 

her

⇒

re

lou

r

h lt tacrysa

h

teraur

h

ht

on

e

lou

f

ltrysa

ito

ro

leo

h

or

h

h

a


h

erea

ap

d terparo

tor

lose

teraur

don

2,

l
lo

enoug

FSe

gre

T San

te

t
ht

e-hangitravytcener

B i lsgnasar.

hle

dan.

iont
ipos
)

B Lo

tspecra

hA ea

soft r" sofg "c ed

hesan,lebou)PTOitnso Cd t dt

ob eenfmT eI 山eg tes row

hsw ereas, 
hta

trysa

l

dinS hPI 2C l)

ba

FSe

ro

irci-

ht

retrphthta
t
tu
do esecaa

hetaueet

h

l laneous)

ht

i

depenenc

hta

hange

e

taur

lrevea

i

e

lOSn

2,

ht

tsorp

lna

etmp ed fter eo

dt ei

s(-))c ds ywi mp rmu ht er ,t

taure 
hteA. 

het

b dan-

i dtane 

dwihdme

wr yv

alllC,Wh stec lsofteo mbCqFlh horotrhtrysa

inson

laues

h


i
t

)γit

erea

ts)

)

hsape

eslo

L

yteporeothoer dbsl tari

feso)Saii tcendS mPdfe
i-

mp epteraurte-ow

J】vey)as 

boleailcendfei- tSmp s(

slgoa)S. swa

tresp,

turne

n

t

n

o

ltrysasan,

irc

nn dc di

i-tf eS hadSrt

r

h

yteg wthp∝essN .IadNo 2 ec
ssedb

o

ro

i tonorene

fferen

h
iscu


i

o

d

b
d

hte

3JIcm (ht

pSg5mW.TheERse

hesletJtnensei SOft ea

esimtsarlresu

l氾ocea

o.

t

ssN Ir

eg hp ssN 2y delle

ltesue

･oroce

proce

rowht

eg w p mn yintef

t10mm i ha dr vt
nl nds ies

01 na

ii

or

itesse

h

how

ltan

ls

teng

dreo

tca


re

1L.

02

hpas

baou

1

phholgurF e1s wsteESR sec

TLl Tes.ii tcensadfei- mp

twfteoi fesotitnens as oA

ltaJievble e,h fereot,i l･sgnas.teo
h
ha
t ntes fB We r et

7｡39=

te o

h

h

in

l

J haquenc

lsgn.he

he

ohta

ht
)

ro

a

fferen
l

sa

ht

d

meb

esmeIme, et ml gofteA

tfm t ft B aS.tes fA

elncreasnttasechuence]nbe gq dmuhf rwi gt erhi mp

dl icon.lfiayero sted iepos

i lgnasi itnsorop

日. E

A A cs.

Thecy softheltsar

orabservebloren)heav gO df

ff t terenceners.irol tongnal lgnasBS.dan ef md

.leow

1tugus

hi l Tvey.

ioh ttena

t

0N 3o, .,

resp

VI8s o.. .

h

i lsgnas,

h

indpen

dan

AJ.

gonteo

B , ec

ppIPy 1A 996

llcm Theabove

C･ 5

SRRESULTSANDDISCUSSION 

No.
 
5 

0K

32


13
Tm
 
0
t

32ile
iFc
TOlar


M tagne
5
nh
31
CttN=

s
FLe

dtmT) 
dl 1e 800dal kt tsaenaj)Onge)SeillZF CS】c- rrylhβemagneedLCh l lwereeeersgnas

FI
to
G ITTl SEClaIpLey R

fangh

2
ltrysa

Lgdn

h

20.15220.

noftec slnter eo

5a - ,Aor･0-2819. 3f

losg-wtewJnittlpes gb eent

-Af t gacorstgparenap



-

he 

e

ndn eeno
isgnaisgna 
lan

lma edyb

l10t
tih bas

het

hattac HheC

re 

dons

.

nt ls

in

Te l eO

dc gt WhnteS

larnpes.

s. 
dfeec

gb do elSVmt ea
eares

hes

t

S

i
h

gO

nT mm yter mt ed gb , 

h

I

fdi rous

dhlecen

lesu 
lln

h

e

t trucur

hta

h


tre

h

lOicrn

denn


ter

on

U

ln

(

y


l

neees

ions


V df ts eec.

boserve

bscne

lonsr

ClS

ca

an

uC tF We nc en ea ms

br

SSPPO db efyt

イl hho eVtcs r

httacan er.

lang

do yl eS

to

llpeJjTlT132･ eL

2.jFSe-

i ftonsso altai swinc

herrechlle

T2 lSf rs

hryctioteesmg sbyt LOrtmp eetnon
 
lp 
io


he
tur


Cy
I
Jaca

tlresul一Owi

ionsILT San

i lsgna.me 
owhu

b dserve

lsgnahe

lesu
-dtsoorop

ihean 
e

llll
h
】【 nr tin山eo 
escn yoft ldetotel

icolliteuras nv

Ll

ltasil l boecuarorm
sfro

1-

lltabr

AJ daanl leveltnge)s

=, 
av

iJe

row

ts

l itoasp
ic

r

Tl

l

lo

h
r


an


en

ht

,

OSn


(ofaeCy alt djnβ

T
t

dtet nS
twihS-12･Tem et

eh ebyan

ltreec

leyetegenerayd eL TlIPTt

C

mm terLow-sy

inf d lour ang

gOflpnh f tereore rap,T

gfouP h iavn,.t

naV
⇔ 12wdfeec

rna
tor

)+s
/

try

1/

dstexpece

me

l
2-

sym

(･n
･e
) 
]
I 

)e edntna eata isi lsgnabovhlexo

dhi tvacancyecensamp

Cl oar rcmpio

i-

theddi ot

ht

lt,
llsas,
ibhxlsgna

ICh eSPl 
dtanaroom 
LCLeran(fper
i lneny
fJIper

lng 
l-

lLt

a, ye ma esnH milphti fonsotlts

I~一~cm

oweyeran

10×)

i ltsgnaa 

00.3295.310931583101835731

)TcF d (miJe
i
M tagne
VmJtcspehdLlldeeaeT-G2,FI

btu(les

f 

)

ines 
io

har

ttoapo

v

lt

h

ihglangess

tew

, 

eente丘 es p)

yu nr no

-

fita
)urve.
h

httaa

r

tr

hase

ine
l

s

ecum o
nd dc nep

saeinter oo

eent

ldO Tna.

htwid

dona 

Clop

((±0.氾1

'bso 

f

l 
iot tnerac

Itsorop

space 

d Jroaenng

h

h htoroor

tur

ncrease

tr

bserv

o

t

t trucur

hso erue 

丘 tnonss,

filar

bi Fu c a

ccur

ho 
d ta.

ibidn
htt


h


iurprs

2Xe

h ftao


igna

i
FSe


tyse

er

-

tw

ip

ro

b kacgroun

na

so

ds lO sdmet malb

山es nS mWi山p oanI di no

Wew es e rtoo etei CS

lf mp ga ylw( mb
ooka es eo

nofiitht ec C 2Suc e(

-gり 

-pan

kea-

heOft

inel-ve

I 

sy-)ic
om2aniFSefp- dc

group 

di
hd laera 

nOtre
ilatr
tn
sse

-reflypno

i-dcoor

the 

ldTaftaoahthanl targer

TCefile

ttenere
pose

k

up
an

isgna

I-
sser

dc da

lisi

ions,d teraions

tsnasurefourOrroriJtepaays me me

1. ~一cm一lo

buflolht-eghetleihhtaw

ht

h ltoweverreveas, .) dc ic 

?ixpans･2baou

isgna

ug
h

o
teng

io

excep
on

i tna

dserye,

isnc

door

S

c

tfrasht( t2 %)e
ib dt

e山e g Hs

lltrea

h

ne

2t,a

roun

iarso

to

O.1


o

FSe


nofSia msa dFeo sisg yd

PI 21nCmP nw仙 C F ef

0Kl3kt taena

-pO1-k ea

hetf C

RTte6h

se

reTTl pll
Sa代d h ) dhys eent OLyL)lllScganneequa山tueeo

n
el btonsew

harSe
Lepara

Lt temxrau
energhcl

u teeaoseccCS io 

nbeseenf mF ･1 , eS

tenners.

hoB

Hbov

ig

hd

ro

f tori lgna

nes.ircdani-,

ne
m

(p

Chte

itsan
10

hsar eap

3d Hi× 
f 4ct -acoro 

f

iqu-

Stefl-oour dt

Cs ltgnahetOf

ionerountonofFea msa dS si

hoi 2g.i'1nF nb)CÀ̀s 
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