
iv

FJ 679R1,EBMETPE1N 3So, .,NVl4o, .APA

:2SaGu

LS YOTEIocASCrYHLOANRJUo

ト 

FT耶 P 

10)lv) ニー1 0cm-, 

ikcnesshd to 50〃 m t , 

het trucurn

(
hdeprouc

2cm-1

ic

3

hw

1

h r e te Ge s e oftiondt tnrouc

h ltecrysaftoace

he	
as 

y 

furac

h

itaneb

hto

a

taura

an

l t tnaconcenra

O

er

l

l

t transpor

a

fb tasorp

ltrysa
taces.

1

tns 

o

ro

12


tpecra. 

lca

h


h

ar

itare

i

ds	

h

ixper

he

houg

ne


a

t

s


t

d

h

nw

i

boserve

2

for

dteer

$

b

1.

io

s

i

. E me

ytec mi me

Al htenmi


eemsov yf m smpetosmp

nw ev yo ni

Motoftec sw eo dint
m oftnf Then ls ew

mi dast )byme sorteXィa 

nrow

itngl leresu,

tpecraOli l b tcaasorp

211

t

hro

h htoograpy.

itane

Lau	
bwereo-bittr

ep Op nS

df mte( )f

fdg

58.

io	
io

he

01,

li toarza

b tsorp

l

ng

te

hdos. 

io

h

tna

hay

ke
toca

t

ihselo

s

duna

au

er

tepore

or

h	
h
ttea

h

S

ra

ne

-

le


t
;

h

d tenoe

dteer

Sa

face
h

enc

Cu

t

t

step

ef merma sanaleof3
el r.Thel n oft c 

mi dbyueortep nd

eoftef me la ne eo

Ga2r dbyS a･ )h a
oteX yL eme


mp sw ep


-depen

' 

ewar. 

eam 

iule

l lng

i iqu	
tn er

ionatonven

h

Saure

rse

h

O
lb tsorp

an

eran

b

dw eimme dintel dh m d
Thea nme me SW ep

y me sortec ls eb

)211

n 
o 

ion 

ttae

t toncenra

Wer

io

eg

dass di

nofC

h 
as 

w
iax'-

it
sw

hw ere,

h

dan

iax-io
j tec
ro

EIc c 

nofc sontet

0

ies.titnens

itonidd

dmeわrfer

J,HS

C2o' 

INA

dAb nS aofC

Ka mi uKAWA MIIT oTEReru,AK

tpecrio

har

tsorp

OTo,
T
ASi

Plioarze

ktsua

hiernGSua
h Teory.

oeo +i nC dt
igan
or

hlet
bserve

hf kferameworo
r CZo

d点 d(
df ni 2atns aapecr

lebif liii itreanaysssgvenn
7000, 

dtusejh deaT

/o teacua.h,t lc

C 2o:2 +

-IV(DZ)E)d1

8UIV(D2

dKe oGo

nHooKs

NirlhncTan
A
R IARIAD

'kLyoa 

28Tk 1oyo,L'
hs
-TuJo

ionh litepoarza

'ihtglioarze
h
f tor ep dl E//C

～ban

E

])i d(

く 
2ta)1 K.

fNt)jpaoesb I laoraor 

reteeraramilel fdp sa
-m
tcrysa

00c 1.1

les0.4mo

dan

Chions,
tca
'L

)67921,

Si l l Ctngecrysasor uS Ga

7o15k Tku oy,-Sleagaya
' 

dMah1rcR ieceve(

(T4hlet
c
ftyo lh iiievcn
m13000,1

gS eR hLesearcicencFn'B d troacas

mm〟〝C-o

l nd((1) A ～, ba]22T2,

ditndtaeh ilitespecraseuctd d fepenenceo

iesCl tapropereo ltp

ht	
t trucure

dn

te 

irevous 

n

h

se

dn cIma

d te e c s sa o g

I

it i ma c a mitgne

s orC n te p

i

l itecron


tgne


tno


-

irans

h


on

t

t

i ihnsg

bh ieavor

an

iw

tngn

h hougt	
ul

hunc

leves

dbainavo

iyn	
leve

tac

a

h	
l lose

t
i igu


tue	
itw

a

dtotef

hc yl gl ,2

l b .Al

mb yW su einorassl me

2FSu ed Ctonucor

b dans 

ei lveytespecleves
2
(4 lr )l ,r :Th

hte 

O	 
meso

and2Al,t

ionb tasorp

dopedounⅠⅠⅠ-ⅤⅠ2c sdomp-

heset

hehadrerbyano rt nt

t 
btusanceahtpecr
O
lb tasorp

Int

n S a Or te sme s

odreitesiur ,ino rt

ived tconuc

dtepore)W,Isrredtoa er

KAMBAiTk haes

eU yofELLecroEiyerstnhTI

(D2)dtmeryym
l(2)

ー)l)v ニ

T4td fano) hle1-

'

(VLV(Did

hier 
in

tlesu

w

han

SlInays

n c Ga d ter sort

icala .The to ma

u

h teore

o	
t

soflw so
I dan-2cm

lvaue
31

hei tonstiranset ot

iegonnergh

tnaf duna

2+at2K intee yr

me l a

lidnpoarze	 
fteso

r

f7e.. 

its	
laue

fo suc

i lve

ters.

lle

t trucures

ttena

t terasexpece

itane

ara


n

tr

er

ara

ter

le

f bo oserve

btspecraweo,

y

i

para

lo

bcu

d丘 es hu

dt ye ma

w smme yp me Thev so

me sw esma

c丘 dp me dinr

deasml levew4Tl(2) ix

igf litnsounpoarze

fterree9)(

me dlht

h ferea

h ieexper

paper

t


ioilb tcaasorpOtp

attae

h

h

gne

t trucur


er

dn

i tcae
l


dw eassl dtotboserve

l(1)ar4
comp ds eoftel rw sa

2(I)

Weh ebeens gt

na rroma csic

h

emi

dituyn	
tgnefe

av

itnfo a

~2･1FSu e 8)

T

n me limpta
io
t

+C 2o:2S

htehtat

cm

ittutcons e a

ihglitereporpoarzeilcewh t tepresenar dl

oC:2

Sl. I

know

SuC Ga

a

htoo

tungse

tor,

laoge

hnocro

tyse

52P-

h l it tpooeecr

kon

cs m;ah nt nl

aNi 0mo ma ap mu

mp, 

heopey3tsr(Hamama uR66GaAst )frtielp

heo

trogen

01

i

-

i iqu

Jduson

dan,

e

Ol

ita

b tperasorp

h ltoovo

up

ISn

nb al dn

bp ccll( J D)frt

-itl

ldcooe-

Pt teecotienses ed r(ARhasdanlowe

739

rb ,ap

dege0n1b tsorphtetoup

b dan 
danbunc4 (2 l】r eve)l hb

i dganhrfra)int me koftelhe wo

tryyodileltnays

terspara

･	 
ildef

heoryBle

ltcrysa

dt Thea sy slw smme

me , -


47｢1(1)helnays)an,10

0c

00,

0

30,

70,

(

(～ 
(

～2 0cm~ da et

m~

～1 00 cm~

)E(引V( D2d)l

hean)1 dt

1



nive

htef es emo itsconspcuous 
n d .Ma

yOftef ka nint tpev egr

Fi

ea

hts

irs

how

depenence

h

i trson

tiilcn


h


h

2g.. 

ichw

i

tspecra 

(Vol.41,O ltea, .
T
ASiK ktasua839

fdeiigniol i tpoarza

daGrnp m p Hael )nc..ll(lioarzerirsaan
)
421

Ab ns ab een1 00 cm~1

000c 1 me da2K ninFig. 
dan 

haresow

30,tew

t

tpecr

asure

iotsorp

0,2

dc sadb nc sr tepresenurvekroen
urve
i
Slo1.
m~

ortun

inesOlb tasorp nl

ionPli toarza3g..

ivei tncits

heillatnrtntreaTh lt me saeesse y t

3$

3.1 T
iteoreca

darounb danOnlb tasorplower

m-069, 0c dan 

tryylo

inT ka.

hen

kore

iit toneracti

hos

Obr-h lespn

sa

t

meast ew dinI gacco

nadt wsmme

levesenerghe

linayssA)ica. Th teore

noft yl

-1m2
tewe 

e

Ox

iegonerghYGaREC2No
:
2OTGSuaOH

otL

fC NE t2Kintee yr nb
112 n1,氾c mat ∝

00 cm~,ass nin Fihow
1

l dtocae

76,

tno sasban
is
 dw odhtr

dan.ihgerenerg

eo

eh ybh

d depenenc

ht taortas

-1)trn

hreesoft

00 cm~1,

itconss

66,

iolltcacuahe

b kroe;'C

000cm~1

The

7,
ta

dcurveif Slace o.) -E//
' 

m-1, 

ivei tncits

rre sto t

l. 
he 

h h t te oscrysa

dspon

td fgeo

00 c
d1 00 cm~1 or, 

33,1
43,

daroun
lan

kpeas
On
lb tasorp

ntelwe ys eo ea ne

elsani es ssb dr

m 1000cmllo100Oc

ys eofteb dt ee stel
hb dwihc e丘 es eas 

dge 
langng 

leve 

O

h
t trucur

l

an

b tsorp

itxs
nl

h

her

tr

lt trucuree

d bera

d

8,

ions

i

an

t

h
t

nerg

tnens

o

id
an

ie

5,

h

her

energ
bunc

I

t

fro

E//C Elf ar eepr

na d1 00 cm~1 hd

i fseot

itw

i l Svey.tespectspecr

95,rounOl

dan

b tasorp

'

ml1.Inth leower 

d in I.Rohlys ,t eareheringkpeaugtrepore

P 

n d ec

me la ne

o

01

depenenc

b tsorp

io

tna

litpoarza

f duna

0cm~039,11,

tpecriob tsorp
cm)K

Plioarze
X0(,

da ns ao
d2 roitanebaso df1~

m~

an
igF .L

00 c36,1

･ncurv

urveii Slons o.GbR tasorpE
N】
O2,
TOH2
2T,,


e-E⊥C

NEl(2) (l) Al Y dc -E// b kroe;′C

P 

T4h4et A2-【fsoteai2g.F .D il



-aramnp

2'Co2:CGSua

he

is 

he 

s 

owever

dns

ne

an

l.
lau

lbxpaa 

r

h

hwed miteer

tu

10torp n

se

1-

o

l

ter

9222

D dt

ei eEnv

bb

ara

)

ttaern

n tef ta 12)Thre 

-

d

E)
)

ic

h	

do ,h , 

Ev

h	

t

]

4)

Ⅳe asetoe int

ie

i ltnens

, 
dp me su daea

df-- 00cmcm -1. 

yp sOrteu

dw dasconcerne.bpeer anhtpor

dinI 
5C

m tez dsilef-
5.
ero

Weuefs

E59-
h

teer
fro

mllw ioit tneracit0brllspn

/otpecra'zePlFoar 

perpa 
l l dtacuae 

owean

Thec

dl rbdlne

｡-

ro manefunilpitanebf taco
-
g dbyKattl t tgconnsan

eisl	 rthaarge
3
lvau
cm35

rrnefreal rv eisp ea 
r te obse

lau

h

arge

o

htat

~1. Ithsbeen tua

b dan.owerel
tr

w smmehyyo
yf

trillespeca
fll :oows 

Lo

(I((2--Qp J言VV(D2引V D2

htidw

e i mi
ile

d 
c
h

f-ile

t treng

i dgan

t tnerao

ll

ds , 

dAb nS

2 

iotsorp	

CGSuain'C2o 

i, 
bsordnedtare eert, w

-

ftonso

I dan

kt iasaeos

50

pea


-

he


)B,
tre 
hilesatny,

l 0cm- Dq

ma me kp niin∫ oami

-plaud tope)ewdanns.y a d v e CnbeiotTh

etog

d P ian rev. 
telbtaisu

ich

p

e

p

4wrb -
-bso

-E⊥Ccurvekb noer;

i25,- 00cm-

ha

d s e丘 ft,t esuc eo he
he	 

rlaue

deprouceas, 

i l l,tcuary
tur

h

tr
tar

depenen

irz

he

h 

y asp	 dsot tt yr

n
ing

to,

softe d
efnollowHilnt n W

e

lbe	

hgg

o

o

Zr n

ltexac os 
b i hoserve pes

ldd f aitteaucrr ncu ,p

he
I h ･te 

diSd t ntt etpeara er uoep me sa mma ev so

lbdinT eIiTh el gtte ae srya

わdf S: yWeFi +bCusers 2

whi ftc oa

from,

ha

Wed,lne

hoset

i ･ons 

heraC02+ in t

heceon t

hil lttacuaheees rwec

340cm-

he 
: 

t
Z

o 
CGSruaZor n 

Td

taas 
a

absserve,iu

n

ha

h dt teparameersaope

inc

dttresensu

o

C 
bscure

n

it tsor

h


he
ta

itane

wer

Tblae
三Co

dfわrZ S: hw

er ro ,s eoro ddatt ttmea fra

I. L df
十i ntep yadf

e c

ht

swllast

me ee ylk o so

mbr	 me soft

he

iona

h
ed mi lfec trysa

e

leve

tonven

ter

a

nerg

ht

liparaepuson, 
n 

fh

teer

wor

louo
tecar.

fra

C

iemlka ･11) 

rettoutu
)
50.- ms obemo

ENERGY(cmi fb onsotasorp l~) 

4-β .

hdt

dsew,

bserve

β
上t

lous

(C/
eo dwihorteu

yin∫ eu C/

pHOTON 

-E//′C
1T )4 l(

dcurve
i
lSo2K.
i3g..
ta

F 4A 21 

Dd
etl ltcacua

)
2( ltaycrs 

. 

.Theheoryt

ioli tpoarza

led itea

ht

r
_

399htrtidw ho eu 

+byCZo:SClo2:CGSuaieem.lkaP taramersWe 11) 

(Dqcm +Clo

4 

:

3487105

Szn+

つつ5500000552んん

I)l))1-

I)

~-

--

cmcmEβ((qβ

I) 9. 655.4395cmcmP((Q.
･l
_

I 

I 

I 



6 8 

l.41, 

I 

(Vo

l軸(x
7

SATO EIea, .iK ktasua

(xLO4

dmae. 
ter 

tp 
aran 

iOb-r

lau

lpn

e仙a me

-

S tno 
dun

yl

hew
b

,
(

tcspecrum
i h b neonsaveed tgrouncorrec-B kac.tspecrum

E// itht
Lc
E
) _ 

reehtla.lteid ef

)'-dcrE(tspecra 

ltcrysalbara

(ll. l b)A.l ..A.Jtllll 

r 
Tlleer-

ha 

np 
tecr

kJ 14)

ds

fE ao

have 

E｡ .hant

I)b

N N

t

I	
L IIlI Lrllllflll 

()t ○JJJ IL

n 
iont

pea

iansh 
ri

∫t

)tql . 

ven	 
-dyna

itusor	 
h dett t teae e,

lou

yd rro

d p mi

o

t trucure 
la

try 
y smees 

mme

icttaheorhiterhougtdle.le丘ltcrysa dmo Al ht es

-)) 

L

D

D 

cm
I5.1A3t.

(-!

J
と
IqJ

Ln

pr 
her

b ironi

ha

evera

ho

tpecr

lsav

lOb tasorp

e

-l lcacua

Thyh eaos wnt tt ea 
nS aS lv ct

inh

i llcatta

roun

d tnersan

ro

d tegenera

o


-

r


tsnon

lt toran ro

1ng	
i

ca

i

SO aC 2+inaes

ni eg ds

lJ g c

mp etou dtef

010ENERGY DI 0FFERENC 

1l(4T )

arge	
1.cm


lt

3
3

yl rv

~ Ko

hthtad tansnb es

heiarsooi5g.F .Cmp noft
)ai (ons.itcil dcapreh teoret)-

laueehtoC:Z Sn 2'wih telssv so

hey 

sy

o

t treng

ow

n

h

ea

inc

he

l ltee	
taile

co	
f

mp y s e te l

disr rw kadcmp

g s h t

ea

bserve

run

hlixpa

hha

ain

hsow	

lcoup

nt tteacco to aw

gcne nteo

herurcasl
i bca
lpp etoo ew es 

b dtan a

ga mesasihgl

｡ 

lO

Elaue,
u

b tasorp

ss

io

b droa 
tav
heih ngere
h


nv -5

btxpeceo
r
ic
h
ine
l sw h aente d f

inloupTllee-han rc

li trecd ya

〓
lLXtと
DIIgqJD)ト
ト
lS
N
)
ト 

NCE(cn
l]spec

A2,l)
a

2(
i (ons.itcil dcapreh teore )E/ -

-cspec/
ebeen 

dncerne

o	 
ev 

ht

r

2

fsaras

T(.4
dan

e

ee 
saec

)l , 

i :cancesb 

ilatnsse

-basorp

-ferec

tceners; 
b ies

on
,
i

S2

ivacancesw, nc

b hunclee

irse 
On 

sa
l

b 
tsorp

e
csa

lebcei

a 
O

n

h

tlau

C l ilt trysaconann

it tnerpree

inktac

Su	
uc

kzans

i	
iton

naC Ga2 gSme ssi

ss hass gf sadvmp

Ka ii dtea

2l(Tl4 2),T

herotxpecehosha
i tnes
io
tnl nt ee df mt

ionC torrec. sh 

ri ftconsso

l

.

T

to

ierges. 
wo

if itsacor

n

tnessa

h

gs.
evers,

serve	
f teaure

ass
b dhan ow,

do ya

softet 4lb

eeninFi 4ad5Th
eems mo

fofngh leoverat ppi oot

intxres2g. .sseeninFi Th ee aliotna

des 

hetfiarsooi4g.F .Cmp no

■lll lllJl

tpecrum)Eicsb(,
tr
trum

lOtsorp niotiuperpos
heOL+nort

ts

h
tcener

iotiuperpos noftea

CoS:n 2+ass

laujnkCta gf

t tracbsudtmaeo

fferen
i

ro
h


l
o


b

ine

po
l

ssiyf m s
sfrted tC

late ･1

S
N
u
ト 

awithteth

) 
^
ヒ 

C

u

ff tereni

lu

h

lteura

h l iit tecrysaconann

i dons ubtu

harg

tspecr
itconr

i

ht

aorz
etoted

nt gS

ec en yr ei GanC

l lll ーl 

0 FFERE1ENERGY DI 000 

o2+

3)

dan 

lluy 
leves 

O

h 

5 
0succ,

e

b tasorp 
l

houg

een1 nb

00 cm~1 

ht ssf

el

he 
da

eto t
ssume

l dgnebeasstcanno

inloupTllee-Jhan rc-
Sn 

htoo

h

d1

f tor

a	
an

eZ

Tbe i
tp ne tew

ltrucureess

O

leves

l.ttcryssa

leg

ile
0 

nerg

~1

2(

tnense

trysa

yr nb

lf dl ;a

2),2E( iel(

lt

2Tdan2) 3)l

cm0080,

T

n

l(

t	
2T

oayc

2),2

t. 

he

dpenent 

tidh oft

ihceverh

oturerGaョ+. 

trucures 

tr

ttue

id

me

ibtus

nerg

it

,C

ys esuc

+u

h

alt

lixpa

ihg

ions. 

lr

ttec

o

avo

fer 
r

h

an

hg

ece


ttac,

itera


(2
1	

i

I

7' 
I	
4

t

nf elwe

)b d ae s y smp

Thsmi tf rtoa

oc nimp

tisn ssay oe ntew

hed-ele soft

hesinbiscr gt es

on

S in requresso,

o

t

ion

t tras

tca

oZ

sC 2+i ss



-tner

ica-lbu

1492'Co

)De di

ssedinl rp

leita

tae

8･Fe

:2GSuadAb nS aofC


4
 iod teraicons

tpecr

he

ioPli toarze sorp

･ f･9f to reg , nofC Ga2:

sw edillb

S

iscu

u

t

ittpreaon
ions.

-

yr naSS wninFi

yc
stot el smutbemuh w keaercs

ho

levehes

iego

t

energ

i ltnens
itoniS

nteo di no minaryilpreurIty.ltnensbservehhta

nもrandedif bor-in
despon
orr igtospn

)6791

:)

.n

I..

Kaspe

)K dKS1

ll ra

n

ian

)T

.

R baue

feremces 

)K dToa

H,

Re

e

R d TT ihono erans. ,.

ia

lie

M. dL M. )J LTh tay,

ka
faumann

n

)K

5


Sta.

T iherans.

Sta.

S kuzu.

179
L S. .

We m:.


.


)K

3

2

3

4

5

6
7

8

9

0

2

3

4

)T

1

1

1

1

) K Kamb

)T

A.

)T ndK

iT,.

9( )1

ll) H
) U.K rad J.S

)S dG Kh

)P Ko

h Sys oc. .JP.t:ao

hys.JP.R d:ono.

J.:iS kuzu.

J.
IG di:onara..


d :erh icne

k:ol'i

7h S Jys oc apa. .∫P.:i n3T iherans.

6Franceh (ys.JP.St:ao. )3

Stao.IG di Konara.. ,Kara, , 

5.2

8.1

11.3)4791

6( )1647913S Joc apan.

0h S Jys oc apa. .JP.:ioa n4ndTT iherans.

6(
oadKnSta.iK,T iherans.

J 3apan

9.41-3C)5791(

5.14)4791(

647913h S Jys oc apan. .JP.b :amara 6( )1K.

h S Jys oc apan. .JP.:iT iherans.

.2691h 3ys.P.J hcem. 6( )2117

K fauma.nirmeShc0 F. .l,di radU nJ

7.92)6791(

(5)279 カ3 . 

. 
n

47
i
91

IR kys..
1un.

k

Cttae o…

iiK S Aazan ,.

iSlo
A.
dS 5( )1881

na
896911ttaeiSlo-h iyscsPS itove dS 0( )199. 

nbaramdi T Konara, .IG.. aadK

ianS kuzu.K b Kamara. , dK
4.67)579

13)Franceh (ys.P 6( 5.41-3C)579

6.294)3791h R Bys ev. .P 8(

1h R Bys ev. .Pi :avoneShc 5(

nK don.K oadT
0.13

13h S Jys oc apan. .P 9(

ies.tili

4Tlb slev yc etot eofhosloser
i
dan


un

o

gGa dC+a +ョ 

imei acancesnv

lnittubtus

med

de sioa nv eep 

ow 

db dt ei山z ts tterma no

n b,c

i dacances,

Ve 

叩t tid Iys eo ea ne sqge.

eb duet tt

o r 

l

io

h

ta

rs racce saek wntog

etoab da nb dintel

no

h

r

onor

an

dtooeo

O

ino

0

l

ha

1

tpor

b tsorp

bso

tn

an

kre

h

r

t

h

e

eco

ltecron

Ottaes,

roa

r

ha

a

n


d
i

l

ivacances

T perap

dono

energ

bbproa

ltreae
h lou

irs

I

sp dotuitonetya,ilteura

n me me SOn C AI2:C 2+

sn eeno

Ga2:Co2+,bttea ne eh
nseens ll 

m teo le e ofC AI

ll) Ne rs hb dnrs he es ft 

as 

i

o

cm

h

cm

dg

dg

Su

lO

S2

uc

b tsorp

u

o

tn

b

h

an

u


Saure

to

dg

uc


ha

iirgna

htei


0

wo


1

cm

h

et

S

..

b tasorp

ht

Cu
bee

fro

cm

h hougtb d lserve a,

0005,2

, 

~1-

hereasion w,tec

tsoraccepors. 

00015,(b danlt tsrucureesshte

yanamo tof5 000,un

～(

telu

heddiregare,

franse

e

harg

cce nb ntt ttporsaesca

rmo sac et rta),de

donorora

l tcuse

hetreaeeaswet dint

itonirans

htiwt accomp idane

siod teraicons nidner

bohesft epssio
her
tano

'Co2S:n

dbtefih

mayb

os ytec en

ntef tp hoftss

d C 三十 i ,n

ih

o

harg

aragrap

ons

h

o

irs

ifsta

h

knae

t

i

eaccomp dwihsotiane

pyahiso esmethtrichw

8000,1

eenr dfrZ

si ss

o

on

tepore

toubloa

h bas

c

〉 

,A.

~1)


