
So2yadAb nS aofCtpecriotsorpniitvR teaec

2pan,.,_ Ja,6言宣竿豊8?llSa,hiuynsP6Pe,,

or 

lacealouTheamp ew sp di

ereone

ht

w

faysofe

teraure

i trsh

e

I.C5

proce

27 o ntef wd et

ss,tmp s or to z s w

ingtranspor

na 

h doucar;beiescr
tew

ho
illca
t

idero
heln

hcange
flloow

dp yb d7
gt me dd dbyB 9) 

-2T

lahcemS ipacn-lose g CVD ( ic

ize 
tandreomiefuraces.kil

5mm ins
es Th rp in

-tun

te 
furaces 

ta

hie

bfeor,

itrason

nt rs

lrinanu cb htog

do

emo

i dnseltrysasweres
teer ne
hd･ot

er
aura

lpane
-X

sw ed mi
yL eme Th ec er

he 

y 

FSue

ltrysas 

repare

asure

i lng

trow

er

asRtn.

l ll ltoycrysa

h
dourc ow e

一sgrow

iitvt

in

e

hirusn

h

llu

asure

l
i

an

1.

prepare

l

vapo

I

l

(

su
if

me me 鮎c yw me dont

)s
Tbnp e丘 msw ep db

me softec

rd

∝essr ya dtoteg hofC 2 

ms0) Thes ep rofC

dbyc ga ns ec

WSa 

desliorh

he1d to be (11)by t

hiecnque 
o

transpor
idn

lcahe
o

h
bovebe

dprouce
d iescr

dbytec mi tt
d a .Sme k fc

tyiltenecv

d been 

C052

So2

leanRitcenOfeOlna na nC aadrb tsorpka,dnil ttcaconsansf tesoopjdenc

. Ji

hecurve 

iPht tt aur r oor .

i
itht df Fh 月h dd mt mttteem ysecp rorumereeceoneeuce .

08fC ef af VFe rorequenceee np yw mw.
CS l la o oecue. 

･Jg
. bt

db een0 d5 Va oomt er ei5a na

iitv

di yp

emp

O

nq
ro

m2 

0e.

ll5mmf

lasm

n.


tecro
)


tew

r

imagnar

tenw


pn

ht


measure

'


dee
an

agr
o


d trouc


i51ynao.,eo

lS

Were 
ylergJne

'

romClhtabh bave)〝s(-S k dfL′+ eenoil it tteecrcconsandftarso
fatrup]otsorptaa.yd Ab nsec moiitvh terenect

dn8- 00oC a

iveittatuan

, 

neen800oCa

hode
hlo
-le rfrte r

ihch

-er
row
ltrysa
lng
j
S ec sg nw e3

SmTNAR:tdTuoT

将 S eR hL eso

er

b EtaoraoresearcencLcL'
d tcas
B dro

rocesslntranspor

tae

a

lea

h

t

d iurn

iw

ir

1n

hc nw

d orc

gtet gp

g On a Smp

aichhdotitoniepos )me ,w h b

fNlppo〝Ho oK dtkyos' 

CSotterromagneysataoas ec am cf 2illtealftrysaollgit
f
r
p
iitv
R tenec

eroveicmw om hp dtobd heasure w,lasaslii fnelltycrysa)

1ew hTit

teieposdeliorh sd

1KL o15k Tku oy,SEtnua eagaya, '
1
101-1

urnaczon- ef

dat】 twasocae｡ 

ielpp

7 
' 

dJ y1 日8931,anuarR ieceve(

-

5pb0e er_ 

teshわhtep uncangeerhehte

ht

nt yw ek dfrter

ep

-rwith mi rro

･furace

.rocess

oeee dtJ lt tecronswasevauaefrb feronum

to
otw

Ka OanTASiktsua

li fnayssoK ironga-
Kramers
het

1inl lltycrysaO e丘 m.

ilcatp

～1 
lrawn

ic rheor

c

hh

ty sithsb nd gmuhaee

htet etnasane mp ow yo
l

a


xa

ear

c

recen

heize,wh hc sintlltrysaicde
f
iilsutdbloaC

tgneentobeafrroma

e
f 

So
ditu e

tepore
ttareh fereore


hav

hors

dtaa
tau

6~8) ebeen r d on C Z･Th 
,t ,s do ls so

riedtutepor
ape
resen
Thep tp rr son s so

dntrysal lngtpecr
iltv
･tec月re yS um Ofas ec la

-tten
In '1･iond tonuc

l it tseecronci
i

b tou
s a

iveittalua

l itecroncoiscuivittatuan e d ssin ore

nnow

･idelpp 2) 

herow

hiecnqu

gen

ich

Wer

ln

transpor

transpor

dpow e

h

apor

Ser o

ca

liorn

iltera

prepare

hce

hc

eg nbyt

mil v t t e w

e asa t g a t.S

ma sw eC 2 rw hh

d by tes

ingttar

hti

danOnlb tsorpyiiteaecilteraihts ma ; r vt, a

ban

ehob Ho yafl ,o

d s tFrtse e q
ones3.

Fo

ekt tsrucuresors so sal

w o

r

e

h

ieCl dta su

o

ln

xcep

tp

everw

dilo

.


t trucure

rq

lfepu


)5-

t

' 

sk

i0K)withame c?llta

nowiture,

2

ismtgnema
ikesnowNe ttl nail,
hlees
stver


Caltp

tns.asureilcaOtp-tgneoma me me

npoiht

t eltecronineran
t
i

ion 

eSuctrltyrp

(T

iot

tpecru01b tasorp nS m Orap

Soltrysa

Sa

i lngS

mpl

ec sofC 2

iontpreparae

ltmenasjxper. E2専 

21.

ecoltrya一sgrowh

tgenln

i ldncue

t transpor

d in te a n c s b me 
ga dow erourcCVD･Thes ep

n 

lsoa

teae

ic

l

h

bi

bttusra

tihrap

icli
00

use
6

lpace
a

was

h teae

I

b

dinag ecmc eh dbya
Rl

yaf ds as ew hw sa
dto3 Cbya

dascoverewlebi

fO

cre0o5mpupto4 C･ Th uc

lpacng.lahertno mpThes
her 

adbeen 
n oraiteacohpas
-
dilo er

ewtitnletuenitons te me sw haf

togehargehf Tur.lsu ec st

dinaleae

dtvacuae 
er

aichw

sw es

hhdbeene asbttusrahnourchbtew

9602

een tes ead tes ew
aliornhta05.- mc eg

loueic

2. 
il

ti

fuse

w h0

ds aamp

rexce

txur

tpercen

mi eofc

sso



0,V15o.(SmIAN
ER
dT

n ane

Th gd nw

t t ms w

TeruoanTOSAiK ktasua

ere1in

iturao

h

h te ea

Transparen

70

baou

20

i
t1

ln

mm.Thed nwsc do
d f d s ar llt

tu 
bue. 

iarre
iteaco

a
ic

io
l

t
i

iepos
usetvacuae

i dtane.bo

0mintues.151as

fi

Irsrata 
n 

h

ii

k:ro- . 

fl teec
isn

htfo
ferorme yu

l ltcacuaedf mteK 

4) er vtyd me
db ga

70 
rs-

r 
bove 

la 
l dtcuae 

Olg
l 
inerge 

lba

hv 

iva

a

a

hicen

tpecru

Ofe

io

F l ft t tasure n orunaey o. ,
4 he

V3 ･ 

i ltnea ea

is
liib ttc sorpy. 

f hro e

me me re n O
VteVUVs m wsa sa

0e 13 (
al rr

mp 
Thea nC tαw sc
mt

5 

il ltngecrysa 

4

fCSa o

e

I
I
I
-
LII
=

3 
Y (V) 

trumO 2S

-
ur 
i :veerc 
ltcu 

dtrysae 

dd

ec
ly. 

trum. 
dnpiltv

sTZa 
yS

ec
or 

5 

54

･.･･･... 

3 
REN

一･

一一一一k 

k

4FTQ32I
U

)Ve(CSofotra 2;

)htacat

GRE

rys 

Ployc

lngb(

-

Sly代 e c

NENTOOHp

-D dtt :oecurve. 

R訂Hp ToN ENE

l tecfeh
D dtt ven oecur. 
ro

-


S tpecr
ddeuce

:urve
dciSlo

aofo
dfm ter

一一一

2I

OTOHP NE

.R
oomt temperaure. 

l tecfei1g.
tar

F

ttconsaneGilcatp Y(V) 

is･aTh

ltapoaee 

. 

3Ihio
itca
lp
pra	 n ofte K BM-
rratxecessarnitisn ytoe me

hdituslnerge

o
iltoea

tuer

ta
lron

co
K
ht

mp .F
gr

ed atoe SO eter

∩-

YG

ecStypilv

U 

5 

4 

3 

2 

-

C
t
U)ト
N
U
LU
Jj
L
山
O
U
N
O
Iト
d
tJO
S
m
V 

]

iSlo
easure

lng

mm

f

)ifne

tru

J'

PCe

p

ilvt

i l lltnpoycrysa
io

45
i tec

tsorp

fe.

h

h

h ft taoa
2.

(

l
. 

t
T
fro

ng .Ab nsec dc

0A)

tamteT yS mOas
-ikcnessh

210

linayss1

dn

a

i3g..

t tconsans

lon
ltanays

F
ltesus 

aa k

Kr ga
sWsP

UduO

S
ト
N
V

CSo2

ト
S 

-iteerora
N 

O 

U 

J 
V 

-
ot bttsusrae.he

Th yd dfmsw ea dbyt
yd meradw ef dtob

he 
e 

lnayze
ouner

er
n

li
te


te
iepos
ff traco
i


l
ikc
ra-
X

eof(00)p ep
st rfmso ytest trongesh

t
ln

lllarae
l

lan
iinne
h


l
dregar

ferenc
As

-nl dbed Th
ssoftenmsw ed i ndbyu ga

ikc
nlsn

dt teece.
e

trenec

icem
teerm
lcouines

er
roscope. 

l
io


h

i ftnererenc

)00(2
ne

2 R yme me
Ne yn mali er ys

ne een05ad5Vw
me datr m tmp einarbyu

tpecra 
eree

i

tiiv
n
teqec

tn 

.
teraur

denc
asure
inc
btesew
e

inerg
oo


ittv 
or


ltec
je
lar

f htorpoo
asure

2.

s-
termp ds metpecrolltconroe-tuer

fiob trai noCla

gtyr esmp ya

icytrocesse

htoon 
o

decore
h

oweyer
わ 

vacuum
er

tyse
dtnrouce

AlorAgmirro Daaw er do
lbe
t

dp db em
mp

l
norme gS m,h ,Sme 

a
r.

lasurn
ibtnevamb ylSi yi dfrp

h

t

llepacn

tuer. 
u

i lgu

b

Oc

I
a

-ro

orsrr

i desgned wih a s y dillpecatlequppe

na 

deeenr

fasperor dyW	 meiltv

･

f torenec

l hsew eretepore

h b l lteasouevaue

b

t

r

n 

inh

is

h

teraure

t

O
isn

n

te

tpecrum

oom

.roun

h itaracerze

asure
te

leow

b tsorp

bserve

al

tspecru
ill ttvec

ix

itca
i
ht tspecropoo

fre

C So

m isc dbyaseepreo
y b

ma mao da d12ad3

Op la n S ftet
2 fm wsme dbyu gaC

me ratr mp .I

aveichhhwf-

eteraure.eoo
月e

h tyncroro

ltrysaai lng

h

igurF

lusn

S3

C So

gtes

.R

e 1isa r
2S ec tr mtmp Th

hetrupiltvtec y Sec m Oft

yasureiitvtec yme db

hte 

eC 2 Wihano npreioi ttrenatSoinl lltpoycrysa

ea me sold it tn ea,httac月 treecanc

41-ary

' 

g amicroco

tsysem

1n

dted iepos-

lenerge
lla dmies eano mp sw so use

furac
re

eha
l

Shhe n4Vb edt ysr
a

ig
htriot

i btnergesewi F hton orpoo.dtaix ne eenootdue

b droatwodan08Ve.

taaorVUV 

11･ 12)

tpecrumlOClb ta asorplp

10

ynat nS
fikcnehte sso

A.504tnwas

yd kfeanliisplopf

*･ionitadanr	 13)

.5Ve.

tpecr

urve.
asure

lttusrae

ilso
how

a
htor

r

y

g.

li
se

hfe
g.

l
fto

fi

Fi 2iss
mb dc Th

mu df eme me

h Fi 3aeH ds aofo

hwe

月e

o

ilt travoel

e4ad5V webrro dtedn

vacuum u )r(

oeuptdeinergoweFo' rl re ysi lcatp
51e<0 V)ssu 

ormedf

aitnnuptou	 yWsa

Bicefoeio

lO

i tnc
tex yntkbnc
yus 
teasuremenwas 

itanebtuoneo
h lesameampoue. 
htn

ti imenh tesame
t
ta
db

hVeわuseh 一 tesampe r
h i dtesameuse ssuttno

* T	 df UVm
di yb



2,(

C′′

w

55 iusng.,

′･d

2
d deuced 30eV dn

2071yadAb nS ofC 2SotpecraiotsorpntivF'
Ttec
j
Re

)0( -

+冒 ;讐-I0,B(err

eo nSferitabw)2(q.

･b dan

lvaue 
･taa

h b deoserve
eVUV d 13) 

dtan)(0h l f fevaueoeer

･17×1022cm~3,
 

hta 
hacro

gr

ierve

ltecro
oo

･ e
i l iisyaues

h W tec

i t tsca nepree
lteecron

hc stoO5e npraC
mo Th ng da eeme

roeoeo df m teHalle me

me 15)Th nbei dt

despon

itane

mogs sd df m eeven

orr

b
l lecue.
n

0tns,
n

ichw

ht

a

2So

droun 

08Ve e.

lsng.

ree

bserve

e
h

r

er


ltnays
dtaseerm
ero
l tvauae
(


kea

f ffog.

u
a

n

urv

laue


]t

rom

tw

ion
requenc

h
l lecu


iv
een

n
l

h

Irs

ic

ltuae

b

i

h

tenec

n
i

ddeuce
agr

h
1.
Fro

lpas
fro
C So

a

R

a

ya

d f
eemetw

atnfm; op sw eo da
4ad3

m tec

Krme Kr g a stef
maf yw indtob , 
m w htenmb ffeee
2mo ewse das05byu

aclc dv 0

-asure

here
h

ire
depenenc

ivi llnay
teraur

F
te

,wegeab frmak on t
mp e d e ofte r

dreron 
wever

itgne
dtxpece.

ht
a

H fteco
So

Cl ta specru

inc
a


S
tspecru
2
ltp

m. eC 2isf
T ～1 0K)ne ema co
eo m wse Ho , 

tyheetdto mp

ixma 

ionh d terconuct

Onlb tsorp

htitnw

reetcltecro

leve

n

erm
lace,
8.

lear

h･･1 eF i lt;e
ex

･ n

to

h

oa m n yoee na sasaF

nten tp mma
lteecron
I

aroun

C

dl d34a

-heegi iesl nt

ekea

ban2{
t

lleihfe dt
oo
np smayb

-asure
-truc

urbserve

htr
depenencteraur

ilh h bacange as
e

houg


bt tusan
nar
t
ltn a,


i

(c

lpre

ht
nos eeno dino

mi ytmp ed eme
me has no es

2SofC

heroitanebeofe′o df m t

tyiltrenecvhtef

b dtnerangneWillbeassl dtoi

t trucurio
tpecru

b tsorproah
ra-ht

ltreae
fo

dtoteb da ns eA 
eX yK ns m, h houglta

me
re Sb een05a
m ter yu gth

Usgt

.
lsn

(1q

iitv
tew
tenec

ftroge

lnerge
h

we
｡,


Fro
fo
fro

in

fo -1･ )比 nme ,

oukeawtnlesove
ion8) .

o
ltpoorresou

aitwsntr diotop sdet

10
hnt

b tsorptw
e

oa
V seeni ea

tyiltenecv

/ordn

-1･l･3･5

banfegitporo
ban

no da
ds

3d


lOb tsorphesTttaes. ea

i 2g.

i f mtonsrot

curve

itrans

sorF

-

n
doo 

S Ctpe

li trec
a

tpecr

asure

lO

iltv

b tsorp

l tecfe
n

ide

h

dtsu
ht

it

da nS aO
. Ab mm 

er yWsin g
hteoeme dd yo

lteecron 

io
iltn

it tvaraihgl
yO

10tsorp n

leowicbtagneomerr

iob tasorp-

hevfwasoun
roun

ture
id

dint ic
pa d0 .8Ve.

ison)Lto
5
専. C dt

.8Ve.

haye

2SofCttonsano
Dttoe

il iteecr
tar

ecaofted cc
dc lp dc

h
rea-

tr
Sp
:urve


/k2w
-
α C, 

')(e.

yp
i

i4g..

Slo
i imagnar

F

Qu ft dadttot ea eeme esan
urve. 

hen
ttoe
iloh

g.
ngr


llttusrae

urvesca

iv

di di 2byad dcsi nFi
itta
dc

an

dttoe

).d.t(Ear

0 

0 

NO
U
 

N
J
.

V
J.
S

U
I
∝

ト
リ山
｣
山

一凸 

-:urve

dn 
il iteecrc 

l ltacuae
h

ls
tar

wer
lgnar
Z'L;'

n
S=

Rea
t tconsan
ladima yP sOrted

8+" eaoc da

reuh

iontqua

lteae

b

jc
hw

l ftecronsn

iltera,


fr

ma bi dt enmbrosr ot

eee yane ,
 

htaig.bsoservejt


ons 

i l itrspace,


scu

h fe


Di ssi

dinF 4t

ishw, oftrequencylaslteecrofree- n p ma f

dttoean6'ilog.llttusraei dinFi 4bys d() dd

ive8e.rounerecross
Int


sz oa d0

dw haititocaessaenergish
i Tten.
dgra ycnbea

itosV w hpit

curves.〝)(£

4.$

'S

.nbeseen

peraltecrons

orfroessftraeuerr

Akc

hor
tu


no

Thea saev yg ltoP

55..2-)

tensldwegem

(.

ree

lue
il iteecrc 
h

uh

harge

l tvauae
(0

ltecro
fr.

2, 

n
h

ich
lteecro

tconsan

W , 

eistee nc ,m tef
nmassade )t ed
tw hise dbytesm r , 

ivW teeche

･SIm-

herew



Ka OadT oT

. 

J. 

0. 

lla

dn

8

Watta

Na.

t

A dcae

P 4roc.

dn

ihas

to

3. 

m

)T.Ma ,M.Ob ,S ia C

)4)

2

) K oadT

aY

4.5

sawa,

ktsuawa

n

8( )1
n) K oadT hl

Sla.

S J 4oc pn. .
Sta.

.

.

.
4

) mmu
) ( cP

eru

7

8

9
0

l

2

3
mi4

5

1

l

1

1
1

1) K Ad

n

9( )1

TASi
ktsua


) T Og dT

SS i: tugaprvaeco.

)A Oh X:H. H.ma oa

ka

7.

XUV 

L50,Vo(

Org.Lrensiem
S
J. :T Chem

&ray-.( m.C .XfontneProcS i :ugura

K. 7( 4791J 3pn.h Sys.P )58.6

Do eadW.n
8.022

hnou
)8691(

lJfSINARE

H.Kamimuafrhsk dd ssi Theyons.iscuinior

ri mlng 
Ot

fnor

iprordtaatyiivl tecfre

dtoP ssorS afoSug.froeigelb

.Thyaea o i d to Mr.dbtne elsreioni tcalbpu

VUV

2702

eoar

us hte

ress, 

･h S Jys oc pn. .JP.:ikhhocanihac dK.Oh

)879

･JpnS ･och ･ysJP.:iT iherans. 04

117 (hys.lp,J .J.Ap .Ppn
POy
CS ESpecro
4.87S l 2 1】upp p-,.,

691towJC trys. .Gr h2(:R JB h doucar..

Lp 
1. 
J Jd pnompouns, ..

03 1p,.-9
l1p.
Sup
Ap

h ･ysJP.:iT iherans.nSta. oaKi,huc
0891

C fon.･tnern:jT iherans.
inarlt

0891
ryma & Mu yC

h 1ys.9( )
Te
P

ion.itnca
'h EyscsttaL'/SodS eP

9.95 2p,.l1o.

7. 

t :ernSF.

)296791(

3691 )V

0891

-rs

hys.P

Re

W.H,Cl dRJB h dSRou oucar, .. ,.. 

ferences 

日 .9791

K.Iefrp nadme meto

nBms oMr Ma afrh gusi

uc no em mp rs m aft ic


oMrT･ Anof eKrme

Kr ga

) Mo Ma Ma Ma 4(

)

) )1

f

n 
dn 

)

n

a

asure

liepn

tyse

1ler.

4

o

tue

gn.

n

de

roco

io

T. .

hllor epn

&gn.


trepara

h


d


o

t,

io

SJarr..

i :rya


t

d

l

･
l l ion nayss. 

tte,

T J. .

tconsr

) H

)T

ih

1

2

3

4
5
6

t

t

)279

kadJ GiL :sonlL. .nF d ireerc.C Gler .,Btu

guSinth

h : dS Chm･ 5(1ettaeiJSlo.dooenougJB G..

8.03
･3

)2979
･C･l dPou,CW.H.h RJB h der oucar, .. ,tD.A.

1( )67.18691

44.
 

Wi Ad 1(
 2791h 2ys.Pv.l :sonAI. .

1

Ap 0(1h 5ys.lPp.∫.SO :gawa.

2_R Lttev e.

i


