
･t;moT;nao.
〟㌫;


JATTnna


H
I1
J
---

SEⅥER

rp

LE
lcs1F7n.,

IJrnm T)l tocae/ /▲T iwwweseverone

5, 
o 

forx

CJtt uen r,C

<

tew

Ma madMa Ma 9(002

lttupera
iarso

Ma Kerre nme cs
dbymo micl mp nb een 

i
Co
llta

Ma Yama Ko

2ll2terasictgnenSILgne

Cla
tnao
tnsan

ia,

3

ff itecs

d丘me

l

J lournaor

0tp

hguc

-0

iexper

tgne
fbitarcae

ktsaae tyaacij,kyoazKi uHii Kom b Ha･*Tk hiaanasb ,ik

ltonroayetnaobi tarcae
Ru
/o )f db mi rcymo cl

ts.l ltnaresu

IiscL

-

,
 

fttpec.･elasuht,/ei Fons o.

C,

l ltacua

/Fe

i ilprncpe-i trs

s( Au

hf sc rF Au eme dKerrs ao

lrayerhang

s

htihangittysehoweikcnehaye

t

tnaom

ew eme dadcmp dwiare

:XML)Au ML mo iC) rt ss)S ds macc ew htec eo

o

6,

ssx ma

nasureer

/


hitecnqu

ikcne

(Fe

ht

isever00t trucure.

h

nb df ft CS ㊨ 2 2EIm teu ea so eel ltecronhlinayshrod tnersoo

-lrasureeme dKetu,R/oC-F 1o. hanll ter

hte 

argeVlelLtarI yl

ingtrenec,

lyierice
1tta
･Lupe sw esmp

lso 
dare 

erikcnesshayetnao(x>1,ML mi rt )w e a:mo c l

mP

lpertt tuenltonssc SOfs

oderieS l dt tsep evera su.tex sw emaet

7Japan,080-289

･laye

ices
 

ionsil l ltpescacualCprnトrs

7J ttapn.758-089LLg'

L/Le,ItnsL-

i Rsconrht ms

Otnatonrokne
C
lh ssc lo minamO cl

ounaP
Otr
O
Sln yW sr dtoo

OC

CleaenergE ･LJ･･Io
7
Pfa
l
LL Jng, At CE yRS hl

ture

i

tr

tgne

ltgne

r

forintictgne

ht

re

For

rroma wihu m ma CSuc

ea no ma cs

;]3

io

hlrpoog

tr

ftnerace

iotuncs

h h iecange

lta

t

ea af noxwi er r1MLhap do

ni mo yl

ei teswet0p -'l]te lIg CP er

8Japan.858-4

ylIS dena,,lk-Abttra oa. 

a

/I

mt

Hla

-

(uU MLH-
L 2y,
 

mammmL

i tnuers

-Tkloa

R hThkesearc oo,

EyagdLa,fk SJu e,-
hkau
L
l∫T,
-
1
12' Mi

062-552)

ijuKa Hi uF moroyas,Staociktsua

8Tkoy,'LeK 〃y oga,/hecnoog oJ

ird 

h leexperttnagrleO bna eeme wiht me

)(uR/) 5ML sitetslaasw mo ntme

otce

lteece

laup

av

hCel

an

1tta

dta

-Culdperpen

dRuh ebeens da

Sinten

er userttiswlhcmp

(

les. 
/)

oroursa

(

aye

e

iprecs

lsca

el rt

eF mp

The F XML AuXML)s

-
ltayerconro


iodltuahilcamo
i
tr

icei lttcsupera

5Japan,91/

R/oCto-

〟nLure
/
 dTCuEr

dE eerLngnanStcence7/
OEn
ltttaLomp

-]93Eb karaL Ira,

(Cr olng01ttaOr na eo 5ML

･SeaiIlpeswerelCprn nI

elloy.edoorereh

hese

･t,

i

1e,.

tgne

orx

i Lcuad

dprepare an,

hos

'plpe 
t

dt ma

ot ef -1 eLl dFAua Th

en rma ca

ayOILl

oU yofAgLISLlnueTky oy,Og/hDecn

dMa cMaE l Yenas,'77tgean
'tec
 L･onc't
/
Eor

celuperailltalKe sinme cs tti1ff teec.l･itcaP01tgneo

lltaOSn,ll lltescacuaP
PlCrn
lStr-
 IF Me

-0ferrlO tngan.I･thoweiTc]6-4kne
l
C
l

h
tgne

Cot ssesl ,wh IS ds
ma CC

rtonro

l

aye

)

mi

h

OlltaZe-lea

tortnRm p
sr d mo cl rc lo

y is 
tn 

llao

emome

ion 'ltrepaa

CSel

leblCS

lloyedrere

irevouspapers

ra
1
0Ctablar nO nLloo dFAua

hetll i taansoroplXunalarge ywiht

トrsftsrolesuHCPC Th dr mBl ltecacuaeo.htaort

ntepore]w,12【, er do

r

h

n

ItxShas

houglt

d


ltns.

t terna

laye.

itt aner


a

fica

l

i
i

hltecnque

lltaee

tr

h

tnao


ht

b

an

Sh

me me np

ea lf

ytea ed

mo ml Sa ea eiCI h F dAua mml

dnoI me ep ee Slntee

)(n(eiotiepos nofF 001)adAu001

lmti-ilbllqu

al'tpecThec SOftes aChlC
h it taracers


;TlnecKeClaILP0 rreltgneo

llttupea.(uA/) IML) s

edrerem.The Lュ o o d FAu

argssessesal eF

/sltera

shf teore,'hlet e別m i 

mo nQrC'Tot･oP'dlo
/
fer
/
L'ceL

deserve.eB Allr srihtg

Ma

V..

･ 

Sicenc

K deywors

b M(L'･/L Otuer,lSn

lt/(e ML

XML)(x-I-(

onic

iagra

tgne

hpas

'trore 
e d

ma ,ad ltp

yOfTlF lacuL

nleveophl ty,R tecen ed me

liantLF di
laon
S
Ix g〔 OOll;

lefLtflLns

ionI dt tnrouc1.

dl hleac,jie

ln

y-

exc
eas

1lla

eed g22
ya

ma Zdeltgne .F

Ab I(t :sra

Thema

fayersoOtaforle､
Cr
Hpn
-
tO go oe 印, Clar ml

hta 
h


b

layerscaem

o
h


O

ts

tna

u
i

Lra
tr

ikcnes
sh

lnt terna

ht

la

e Ru t .Thssgge stepssillltyt

gCoadRuo mO m】 Cl i gt 

-′

dtsreserve 

-L5rax,902-51222-

｣
 

-
l8+ 一十S 

p(K T

lhgI l Siscvercenceuer
tronma
s
-S/20/ eef ㊨ 2 002E BVIAllr
0566

)k haanaslCIhkこou.

21

1h Tor e,..Ltu

OFM tI:,{((lko

inC dorrespon書

E-

g;
69021512

0)(3588-40 01

-e..7Za a/ddr yk

3-403
I

0
P

885
ISO3

221

ll



-
-

l

602

PyOSCCOrmllteecron

CMa 9(23Ll-a･lJe 002)255-2madMa

me

Llllge

tns

nI's〃lge

iltrm dan

M. Elle // fMa

ma ntee lllbqu

J lournao

hJ

la

tgne.

/ICag

o

Yam

fler
rtan
iilca
If
tr

652

-
1
-1-
1
】 

oniscutsan
R lesu
3. dd ssierrln o･eIfLasnlteparazo
)'
lpep nadme me fKa･12 ISm

icesllta'Pfe/SL//Fe31..

'aElPCeS

AL

)
re 

hop

D) 

/(1

l.

l/

Re

rn

requency

D)), 

( , 

dtoo Mo

tsrCten
Ix
hCtael dt eOrSee erucupS ture. 
lllrat truc

apers 

ere 
rr

一asure 

ff tec

e

n
irevou

L loyn

n

t

dltuaor.

io

io

trepara

teraur

ttoa

t taurae

iescr

er

gaP CmO Th me

a
er

to

le

oom

15

ile

h

a

l

te

idrov e

itgne

itea

tr

l
ed d in w n p sp

Sp
d a g a Ketr tme mp eempeasure

it]wr lt n momeecro
lh lhi l t tt ooeasecnqueusn

lれ d b h Ke d etme sp rr n a.

hapTh dwltspecra mpes sw es er.
l cfcuarma

[

sp

The d llad sson smpe p
be

lKertecao ema rre sw

i-dDpe

ne 

en, 
l ltrecacuae rom 

]･16

d-ff iagona

df

lo

Th

0.､､) , 

ionltaLtd

tyllCitpll

5e･ 
i ion,

hose

l teaxa

a

torenh

io

dtnrouce

t

heto

fransor

t

ion

1･S Cil Tepe vey.

1･W- er

ht

Kr gt ma no

oi

J/ eSmo dbyteL zr nw

ep nwsc nasO V･ 

On.lt tnexsec

C-tt-lt

hten e,

daseholteT-

Olt

he

iprox
p
t

Cl ltacuae

iens
isp

ere

-loca

'eltu 
o

SW dbyt LMTOASA I db

nl nd ya ma


.T

ivebt terura

aveanl Vlgenaues

ldncue

nerg

a

l ltacuae

iot tnerac

h

i

isn

b一n

Uway.

spl寸r ti nw si dJnaP

gtec de ye dw
tyilvCtlt

7.r1

CaltP01tgneo

iolitpoarzah a.

don】agonahareahSillof tunc ,ter lp tofted lc

Irsah
llaawa
ro

he

ngan

ar

W l lterecacuae

ar

btneran

r


g

r_

d ierve
(e

an

d tue

Il OSta n

rr.
h teeq

q

l

t
T

d Imain yp tort o


m(6 ) oi dt

dbyWa dC yl


m( 6 ) df m teKrme


tlensdwitha仙 xd yO

sF sl
itrans

dnionb toservalla
or

mlssjon

･ dan10､,.

ihch

nZelru
ded
r

Flpas
n

ion

nerg
l ltacuae

l ltacua

tor

u

ine

l ltacuae
a

d itorc e s

･ 

idfse

h
er
bou

Iapel


l

ld

here

in

d itea

itprevo

w D dF

Usgtec de yo maf
Dn etm wsc dada

s a s a mma

Sp S[

tyiicitp

(= 

n

i
f
l
l

'o
(e

h ff Fteeeco


h

t

rteR ､､)a dTm(

elme

HanOK(W) de

ioitl San. nwe

1

T

T･tr

..g 

(ln/T6,(aRe

㌔) m(

､､) m(1D)+l WO )

ly. 'WO

D 

co1/(e D)-1m(

engio･ ttrroalh lten epoar,

( 】a draKe
Th Ke na 一 

))l

､Ycr../77(4+i W) ･ 

sanlt t trysasrucurht,rash]T.
14
2-l1
dte
 
(0

iepos

/e

' ntec eo Y-1 ec el

･n(LSDA)Th

heoillsch de SSinint

rr
hown
r


一 ltacuae
6


ntnalxperhg.
otspecra

ln Fi 1,tee me lad c d Ke
FrF Au )aes

dbyCl ltacuae･elwe

l lttacuaons 

iol teaxahO･l ltaranee Fter

' 

ttalnl･Otds e(

g ＼l 

ry

R T､Ie c-

(

(w

C Jl

)R

+i

hto..Teme dorc/t
2

Theg


2

ioh it tcaracerza/o

].431,1

1 ].28,,

l iteecron)icStIvjltrea'-ltscaa cs

)､an,_ dR

kOK+i£ -


lo(Re d

-･(1_ ML)(x-I

_ 
)/e(XML

,ad no o d s eeitxss.t trucurdrerenionstios

et 1-hie

-na

esikcness

ylargeld beraiOSn

].10gl

h (～74%)【71. We h e a lltcuayav

Ru/o

n oran od drere 

i htrecexcange 

-

ionslltal ltescacIPPlCrnt-goCot hR FlSr･uhrougf
n
l)lPtco

m ana
ed m, oadRuf ms ds

e cmp

Ho ,teg d e lg hfrHCP C

001 nb aC

ionltou

o

llo

trow

Or

わr

itaxaip

nC

ooh


iagra

ca
)

o

wever

(0

for
hpas

ht

Ru

F
O
On
l


ion,itdd

go h hrougF tre

ll txceeneB sc sw elneerionl ltacualeIP
PJCrn
t-lS-

OSFn or.ll】 tcuallpescaPlCrnt-

-tysemss

-itrs

i hnt wtspaperweso,

r 
/Fr e

lng

(

io

Ru
tp r

ttoa

)/(5
b tou

asure

dK ML 5ML
hab wa Kerrsecao Au 

l Ltcacuae
i i】t rerreve

P L ittera ces,Theme d Kerrr na eo

hI

Jts

lsuper)

han 
ave 

lle 

lle

Ve

e

ang

ro

h

tpecrh

)/5ML Rt SSma rt

l ltcacuae

FHCPCointer eorト5 .Weh

dteKerrs um Fm f
nbew

n

) 

sh

ea

hroug

ltecro

repareer

vacuu

le

ho

Sa

hihtra g
t

lu

mp sw e p d t h te ue ora

m (UHV)e nb m e
me lF Att 01

eCoorRu 

ma trsFroltesus

diSltpel一 

ioCtablar

ua ywlha es go HCPC 0001

d Ru (000り n cl ]ad Cmi s〔
 
er sw hav


)(o

n8

rin

ayer

ktac

O

t terna

O tna

itare

l

lt

it

llo

ice
ltta


RoC

an

sup

h tes

Th

gw sa sr ma cf -<5 dan, 
hs do yb af tunc

1.oritgne

h ieavoras

oerr

lltaor

ay

isc

lwa

howeteng
l-t

x.

S daurelereas拡e rrs aw ollletpecrClal
0tp
-tgneo

rr

ihc 

5)

iOrans

hapll

l.tpec

y frF .F
deproucedteS rKesc sr eo

lSt
ecaadt do

r

eF dtec CO lt nWhh ltaracer

ion

mi es eoKerrs al

lltre

hap


l ltacua

he
h

h


o


Ll

tnes


)
IPle

oun

tr

lCprn

dteer

sp
w

dnleIPlCprn-i trs sa

iontvapora

dtef tt ttedl einRut

nOFma cs sbymo

ikcnessh

icelttupera

Ferenc

itgne

h
ha
ac
h
tporesup

]. 

yofCoadRuthn

l89,llcoupnghtexcangelCre

mi ma tp et mpcl sl ssi oc
Sd ywiht dr

arolbo
l ltcacuaehe

ke
tlt


ltayerconrn
lCre
letproper

to

pto5ML OnylMLdff eint

ssh g】 nt

h

hIden

erenci

Rnuenceo

l

tsronasaikcne

u

ht

du gB nl it ttscaernihgll iouir
lsn
l tgae
tlVSasne

dnasurehetFtsollh Leres me da

lriaCJfitr

izelreae

e mlma
cceedd intea

Ct
h

S
e

icltta
su

ya dteldnhff teceillcaitcr

lOCtablarTher

ini h ltrecexcangecoup

Il.iti hscangewht h,,naF
lt

],14-12

日] me

hange

. 
Th ma

ht sl0eeme ,

dc dwlhte丘 
l･Au d KerS aCt,teme

I

1

PCe

-1

texpen n

1･S

l-

h

he

t

asure

(e


t
itnw

ornpare

h

e

Cla

/

l

agr

an

Fe

ta ) (x-

alngittoao･leesmallK rr na ec

illlesll(5ML)isamottnt

XML XML(uA)/

CaltP

Th idenl･esPLpnnc

heory.anh
h
ro

hadt ttroun
一ld tu ersoodF mteb dt

tonroayetnao

rowerCe

0

super

o

d ､ Ⅵt mt rchmo cl

httLSW eg nO


n MgO(01)s


ortr
PCe
Sr
'le aOaC

P droceures2.

Auw
Thec inllPto

ewicltta

(

llatO

Co

t

Iとcles 

7e-ang

ptyD-

ht

LI

er eor6 V wec

nnhe
eren
at ttrucu.

lesulltael】tc
es e Theds dlleldi

dr lllmlCshpere 

htehta
t
t

ee
lC


Ot

Lln S al
n仁 

Cg 'la 
i汀lusngt d

huice.l･nl
'a

d
t dil

恥 e C Wh Sd otewhl et know11e

d derel-oIceslttupera

fflue 
(u

(

R/Cobttusraes.

nAu001)b Sd

0001)s
lhert01】a c

Tn

on 
-

lle-.St'l

dteieposTerRu(
ltae.

te

Ru
btus

la

n
02

rownwer

irf

e g _o 0001) b s d
11 )s SE

medbyRHEED p ms

onatrowiaJttalp lg hwsc

ff ttracolraX-. yd nme 
(el-hpsap i

L 



0 

572026002)25512I / mal/J	 /Ma nSZLLelg0llornal
lle
Ch
LgzM

0 +

e oFx-1 

→

or

'

i

ltna

tgne

lo

lC

/

ex

l tes n.

16 LB.

h l1t trespec enraayeran,

･ i lとB l Lxper gavere,

6 dan, 
layer, 
Vl tey. 
baou

l

Thema cmome Co 
5F CoinCo

en tC dc

tlTheeWh hi yC ema5FL mesv

)/ 
re. 

(olngna eorC 5ML
forHCPCoormo

)/(5ll OCtyspecraroC

nerg

lt

y【 
lllp ML

hoseli tason. ,mp

re 
re

r
rtspecrhe

iarson, 
ll ttae

aoHCPCoa
ds aoHCPCoa

tlCre

-g

i trsuOtnrar

s

ittoao

l

ll

is

i 

h

r

t 

,

h

easo

dasure 

Lu/

ha

h lou

Ioup

irs

eme

lO

h

h

ttexpeca

hexcang

layers

l(
Fo

an

eamott

nt tt ThSWasC O OeKe y t rf

Rt5ML)s dbea rr
rtef tr no

ec gort
d t

wasI5F Cowh

he 
r

an 
ng
le

os

io
ttoa

i
e

etot

rrr naleo
ntmessmal 日h 

s 
dn

(

n

u/R 5ML)wa

ssumlg l

laso 

ロq 
Lnlコロ
c


s 
hroug

hose

ayer

u.

tonsan

te

c

as

as 
lpan

he

gb weenCol hRuel st

St ttiec sctai na

HCPR Theo

)(bllll

lpaneト-otu

hetit tonsseninedtobec wlht

tishtalayer-

htets

i trecdn
lCtgne

tOrCo 

6 

)(a賃-.EAx
Sg


一一一C 

.
 
C
. 

L

P

AC
EX 

｣)
L)

5M
5M

U(
(Ru

/R
/

L)
L)

5M
5M
(o
(Co

.
.

-~
~~-_
 

l

...../;

l..l l

-....

l｡声t 

m a	 dMa LCMae I29(

語呂 

C 

3/LraLLT,lgr

0 

!l

La
と 

Ya

0 

■■■ヽヽ′■_


I-0 

lrea
].hert

tpecr r
l llicacu ont<tru
 

irevo 
us
l ltecron


h
step aoHCPCoa mo
CS sbyo s日7 

⊃tl⊃-●■Ⅷ

丁

+-

taForcotenae

btoo

IE Lxpcrm

)llla

hown

K JO【errauo.

lreas

)a2( lPhd(nee

FHCPCoa os S5V･ ld

. 

一ヽ  

ヽ′′

C.LACL)5MU(ノRL)5M(o一一一C 

l5l4P.l3EXL)M(5R2ulJL)M(5Col1

10 

20 

30

0[
.
6 

0 

a
p

u
]

o 

0 
1

0
= 

.6[
ap
]
^
)!U
!ld
!"
山

V】e

eOrCo5ML)

ho

(

t

tcur

ll-nOOPu ASA me da

h)a

2g..ll

(

esho

/

S

5

一 ltcuae

(

Asca dr tn Fiwn it

Co ML)Ru5ML)a ,teKe

i)Llldcacuaehe(5Ru ML)T A(p 

ltgne

l ltcacuae

fe

d by LMT 
rroma CC

teermal Sng ared me

丘Or

samea
Thee

L岳,F

o

( 

heF tor

]n

)I/'Co

.htat oF HCP Co

ioff tracira-X yd	 llP

ltrcac
117Ftspecra orco.[ep.

hso
lnR mp

wn Ou

-

5,

s

4.

n

r

acen

layer,

da

-

itne

layer

j

sae1 116

ttoaRu

Co

cmometi

-n

ic0

layer

27.

s The i
6A,wh hl

CpaicItta eS

)
) 

ne
6

F teren 
MLAlXML)S

idu adLsng
Jtupera一(

h l llLteresu cacuae
)/
tC StaeIidm

Ph ne y【 
8765

nerg
43

too
210

ihg

di ha e	 

arg rr

ーC Snrea r 
i ltxper na 

h

t

t

n

nhttae

tn

ye sofu ccu ds silpe

hdollt llliFa llntpereo erec cs
LMTOASAc

lVs sh Sadtel eKest nergewa re

d6Vd wihani eOecreasesna ea

Th ei da wiheng eeme me

to

gr

no

lhge

e

oo

hioc

dr

llrou

l Vlenerg genaue

d hepen

I l l drtcacuaeno

4e o

一ttroa

I dtx rensar

ng

-

ur

ifht

lO

ese

yenerg

o

u

de 

oun

t

lacu

(

),

a

/

bn

ffec

l layern

tpecr

i

(

lt

(a

l ltacuae

2gs.

ZKerre thsbeenr dt

y by mu g Co wih R , 

dc ds

raCo5ML)Ru5ML)s

nFi )ad( Thec ht

ltbt tao

) 

r	

he 

(5

F
ltens

n

ltds

h

S

ic

degare

propose
lIys

bove,

s
nal

lC
i

a

F ttxassae

ro･S

ncreas

lhtdrs,

hor


t


tau

wo St llCnber dasteAu dl

hwa dbyo
s(K･ )F m asmpea Sumgd y

eo
O

wihani eo da wh hi etOt

heiotirans n att

mi eO nwh ef Li eo

lld.

Sma yf

ize

ne 
hert

hr

ttsae

i lttnasahic

rom

i,

h

iln

t

ltcs fAu ht e5 st

ll torgnae

dwlhtea dJ) s h O
tao

hby

0 

ut=uollt
こ
JaM 

210

0 

0 

ed da sOfteb dsm t

lrans

k s d 4 V in te a e c

lt

he 
lt trucue. 

ha

an

oun

as

h

h

F

i

l tnays

tns,

e

le

leitea

tn

0unll

h

dt sf dttwa ttnma xemeiot

t trucur

d Ftaa ro.

an

pea

hte 

lexaFo.purForhta eHCPCo rane mp , 

lh igerenergesdrto
ts
Lf wa sh

ldasue.httngrlbeasona

n

t

ho

asure

eSttl wnl

l̀

r

are

n

C


decreas

lang

tspecr

Co

ht

La

Thema

e d

mp dwiht

eme da

eadelllP

ea

aaeinr ea eeme wlhteme

1C d( dl )ade Je l( dll
rrs aoH=

dttoetna･llllxpen
111e
i
lso
してe

lltacuae
tpecreK I--S(T,Ceい 

lrt ttruceah kst ts ep ea,lltes

_ er dAua CSheresPlIlomFtorean
i
da

ih lSgerenerge.drtottaesnatoifhs f爺 ls wa sh

V】e

(3tFeacenjd

hte

ions.l ltacua

dl-

hpeaisioF tuncttsaes n Th	 ks

ioitSran

･ 

Th dlllle
ob eenthtew
d he ase


ig
F

itra

ion,titrans wh

ices･/ttal fzpe

)(3Fe dl

Cal0tpltgneo

lllCtras

lB

[.6ap)a

/o･23 ･C Rus

'6a
p
9
6 

as 
ihs 

n

htao

lta

h
e

ion

lllea

c

i

los

ttxpeca

tgne

4eason,

la

la

er

ha

i

.
fleas

ht
super	

averag

c

L乙Ctnersecon

ito

th

se ,tei
ttiel rroSf ma

e ma c mome

hisv yc etot fHCP 
dr dme Ruh

nt n3dn Co lnt

1-rmaH Kelnhangeto ust to ys

,(/(orounebholng,llooweF w veeF dF Co5ML)Ru5ML)

trale

7.

largers

Co(1 I

,ltSeen d s
lObr

Lll

lpn- tl

dloungiottroa na kc

ay

h

w

Int

ionttoaaoFKerrr

-uperoitlt yfC



-----

--

I

026-madMa cM'LllgrenLSJEe/M.Y 川0jMagolJou//.
l
lLte
h
Cagu
Jm(S52

llKerrr na eoFtSS tt】celuperalhlngittoaoesmaht'flo 
lSh)･(I･ ntqeeninEslasions.l ltcacualesPl Iprnc-i trs

l 

529(002)2

(Fo

t.

lvaue

etod eKerrr

5

lco

5

lo

2

dt

(d-

3

f

/ff

d tnersan

l lgn

lEt/･te,

hta

i tcanr 

i lagona 

t 
h learge

Ru5ML) 叩 a空 g wlhHCPCo

0Re

ecreas

､1 fo..
ittoaon 
)

)",0.i) ., 

htat

((lel】tvd tconuc S(Re

eea

dsreuce

4g.ML) .We cwn ilFi】 n s

(5u

(5

FHCPCo, 
/R 

ML)i

nofCo 

ouilndtobema ydetdereions

a一sayernhinces etnCoa sa sae( d Rul ohh ltcan roi isgn
S(/(oIo.u

folaff Fteecohahtte

J､ fC 5ML)Ru5ML)l

nh fd

"3-Coedc

b toudtobea

o打-

dn 
hacfroIA.,,

tew

-

io
i tza
d
hbityronr 
i
h
 

h
w tec nb eenCoa

dtot ntowo m e
nOtre
t
lSed dHCPCol

一一ン
′′ 

.--IL)05MH CcpU()ノRd-LM(5Co

_ヽ
l
-

_ 

5 

5l4

-

--. -20-C -

ヽヽ､ ■■､■ H C-l cpo

4

h l dt t tacuae
y【 e

fo

､ -i､ 

VI
 
ee


-10-C -
HCcpod-こ. -一
lへ-●..′●′,' 1王

dn 
Oltnry

-
)
5
a
(

((
Ruan,")/2

hac 
lspn

e

Co
(5o
ylV] 

mL , 

,"ML dI)a1 ML

ioit tsorcaThelttied

n,l . Iecreasngu)0'､ 

o.Otre
t
lS dHCPC

l _ヽ 

ayeran,h tenextayer.hlc
Cfr
heCttaelLdn lllt 山C ol Col

l 

)

9too ner
C '｡･(W Cd tt t arsoraconuc )olgnaritlVb
ea 
lan)top

Ph ne
d()1 yα yPma

J<.jl

-.

r i. 

I-..I一 一一一 一

､---------~ヽ
一ヽl 

lro

shsas

h ff eindtereecceoth

a

i ton,it

layer

dad

iobtu

一●
一I一~ l一l■ ■■､-
3210

g

ner 

0-

1-

f1
l
Co

tom
)H Ccpo-

ac
d


n


Ph 3 

me
)ade ha nC
PCol .H "

hta oFt

r

_Ip.. _
ispnl)up(ty l 

. 

R tcanl lgn

too

.

2 ne

wo､)

(a)

(b) メ - --

insp)d nowy(

l■■

l l 

tenb wee

ess

ioi tzadl･i

T

hby

dreuce

oo

dtol

bserve

e shoar

FCo

li tonsobtulLLon m(

-■l 一′∠一一､■■■■■一●ヽ  

wa nu

HCPRuh as

eoFCo5ML) 
Thec do

eca

as

(

l ltacuae

yw,

lang

tinor

r

一■
MJOilarr

b
)

(a

(

)Mi

-. -<-

hest

ho

areco

rom

Rul esayersw,

Colayer mp
汽台dhhttteeee,

4 

5g,

(〕 

gurswcannaFi .F

~ 

Ohtatr

1

m( ､､))o 
4o

0-

I/

)o

3-

l

1/

m( I)),.)CTLclllte 

(a.
)

dd
. 

lOagna
lF

(5(5Ru,
d
,

))/do

g4 )R
MLML
HCCPO HCCPan llStoore

tyior
ittsore

j(b
d
)ma

dHC

0

3

2

1

0 

)
0

0 

2 

0 

LS＼【ooe
or 

] 

4(U 

F】g.5C

O 

6 

O4 

O 

0
2

O)≡DO∝ど)So--=x
n)

o(＼【 ^̂e

co )0000000

1
2

2

1 

0
1

2 
3

∩

0
0

0 

∩(UOOOOOE一〓㌔[SSL)∈二＼＼gooorc〓

O2l 

2O 

-y( )bta odi l dagona conuclsu6I,td itconucrvi lagonad

0- ､--andits 

･los oF 6､､ a )F

Co5ML)RL5ML)ln Fi ･F -Cmp
d l sfrHCP Co,d d HCP C

dbydHcpCo dHCPRL eaos wn. 

o 

hols

O
it tsore

Iar

‡o3g.

)an,

o

t

-

lresu

l(
･Slll lt eucacuae

d tenoe

/(

(

打-

mf

Kerrr na elsd mi dbynto yolnoneteerlnglOttoa

fro

n a ,wes

D llE 1

how

(q.i

lnge

I/

ttroa

dn

lO

taasCo5ML)Ru5ML)ad hstesme 
el es c ei Co

a

l layersn 
h

-

a

deins

n

h2 tas

(

/

/

ipacng

(

ictta一anp
f-

tconsan

tou
l0

,tehOnSlar

ttlCetalpane-

打 )て､ 
m a 

o 
llttes , 

(e

ro

nseet hR

5ML)aemaef

uadd dHCPC

(<1 V)Asar

d

btohta

it tsore

.

r

5e.

n

o(5ML Ru5ML)1muhl nthtahatargercS()/

I)(q.

lSTh arge.

Herc号か) orCo(5ML)Ru5ML)ismuh sma(/

1刀) Th llv Hm(esma o lknaes/laue.nt HCPCohtaorhta

Ohtat FHCPCo(5ML) 5ML)l mottesmeasahslaS(u/R

■●._ l∴ 一一-■ ■

6一一 _ 54

i/Dei hEtn

1〟) /.Al h Re(

hroug

Ougllt)

HCPRui yl 
nO' stec

vers

hang

or

hCauseL､､

-i.三､､

-I-

-`;ヽI---T-lt

[S/
s
LO
L〓
㌔

l ∵ Lt b)--ゝ :. 

-l●一一. ----

l 

-. 

wnlnEq(.ToobserveI)

me川sahetas

d( weca),ban)(aS3g.

rl-..
､

､ヽ

ヽ 一__一一一一一一一 

.ヽ

1 tO Kerr-0t-LIbltconr

Ru

yr

(

0n

)/

1eg

_ 

_ 

一一■I--ー.一一一ノlL --f6i

CCcpoR5McpcpuHHHBi-ud/M(iCo i) L0)

---

●-llI∫■′′ . 一一1 一一■ ~●~■■■■ ■

l 

ll

l

l

l

He dHCPCohit tsoreh de
tre,


Co(5ML)Ru5ML)

m Fl
dl ∴)ofCo5M L
mpea eb eenHCPR

. 

(

tew

(

T

lveag.

/

0'(ln

l

Fro

an

ls

el

sseen ln Fl )ad (dn(CS3g.

hcang

a

-

)､( r,Tce

).一
l l

(a

･T ---,. 

1--

モ1 

l′､ ユー >.

l

l

l

) 

′ 

(C

.

(d

I.一t

-

'

～一■ -

一一一一

)I

′,.,lI

y(.､､) sshoa0'ltVlt

tr･l w e
) C

HCPCos eR

nergo

inc

lo

foI.'､_(o

excep

Re

or

..■r小-

I

lI

-

l1～ 

に ､ 

l

′5

0

5 
nU
5

0

5 

1

1

0

0

0

1
1 

0

0

0

0

0

0

0 

0

0

0

0

0

0

0 

[s

Ao
こ 
(凸
＼
こ
a
tj 

oc

γ

V 

5
0
5
0
5
0

U
0 

l l dtcacuae

_
a

【S/
sLO
L二
㌔ 
)
tj 

/′0

5
nU

3
∩
2
2
1
1
(

0
0
0
0
0
0
0
0 

0
0
0
0
0
0
0
0 

J

,Im(oC

)∈
-

♂

?
o
L〓
□
＼
L)∈
一 

l l 

一

)'1H Cteponr-dltoh leresullt,SOlrFy orcomp. u)Vell tayerrespec,CodteLllllltcLchb
e

an
g
)

ne
(a

f'O
T､､
ne r ylV] 

d()te

3. 

tar

I2-_ 

too
t

-_ -. 

lgnar
llvil d Lcaconuc

leaan

l tuop
1-lOag

F
d

､ト ー一一一一

g3 R dl Phma yP
y(c

lmas)K(OlngeittoaoKerrr na
sdIn

te
C
lOtlS

dor()とd()ll
〇日/ DmEq(I)),dHCPC-dò'f dorltesu I一tdrp
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