0000

gooioodoogoooooonoan

10670000

00130 20 90 g

oo gooooog

90237 001 I




oo

gooog

0o od

lLibobogobooobobooaoo

l2000000000000000000

121 0O0000O0OOOO
122 000000

130000
131 0000
132 00000000
133 0000
134 00O

135 00000000
i400000000000000000

141 0000000

142 00000000
150000
ledononO

020 0000

210000
220000
23 0000
231 [OO0OO0OO0O0OODOOOODbOOO
232 [0OO00OO0O0OODOOODODOO
24 0000
241 0O00OO0OO0OODODO
242 [O0000OO0OOOODOODOODODOODODODOODbO



o300 0oooad

310000000004

320000
330000

331
332

gboboooogbooon
gboboooboogbooon

340000000

341
34.2
343
344
345

g40 O0d

410000

411
412
413
414
415
4.1.6

42 0000

gboooaoo
goood
agoo

agoo

agoo

gboboooboogboobon
gboboobooooboobad
gboboobooooboobad
gbobooboooboobad
gbobooboobbooooo
gboboobooboonoooan

43 0000000000

431

TEMOOOOO

432 SEMOOODOO
4400000000000

asd O0d

5100
511
512
513
514
515

gbobooboogbooon
gbobooobooooobad
gbobooobooooobad
gbobooobooooobad
gbobooboaobbooooo



516 0O00OO0OO0OOOODODOODODO
5200
s3000000b0obOoo

gedd OO

610 0000000DO0ODOODbOD
620 0000000DO0ODODO

630 00000D00Db0ODODO
640000000000D00ODO
65000000 DO0ODbODbObODbDOD
66 0D 0DO0ODOODODOODODLODO
670000

gv7d Ood

7100
200000

g0

goog



gooog

lgogogooooooogooooooooooooooboobobbobobobobon
uboboogobbolbooobboooboobboooboobooobboobboaoboboo
uboboogoobboobobooobboooboobbooobobooobboobboaoboboo
gbobgobooobooboboboooooboboboboobooboboboooobobo
gbobgobooobooboboboooooboboboboobooboboboooobobo
uboboogoobboobobooobboooboobbooobobooobboobboaoboboo
uoooooodan

000000000 Information Technology ITO OO OOOOOOOO0OO0OOOOOO0ODOODO
gbobgobooobooboboboooooboboboboobooboboboooobobo
uboboogoobboobobooobboooboobbooobobooobboobboaoboboo
uboboogoobboobobooobboooboobbooobobooobboobboaoboboo
gbobgobooobooboboboooooboboboboobooboboboooobobo
gooboog
gobobobooobouooobbooobbuooobobooooboboooboboobboo
gbobobobobobobobobobobobobobob
gbooooboooobooooboboobobobooobooboooboooobobo
uoboooobboobobooobboooboobbooobobooobboobboonboboo
uoboooobboobobooobboooboobbooobobooobboobboonboboo
gboboobooboooooon



i od



lLidoooooooooooo

0000000000’ 000000000000000000000000sp’ 000000
UbobobobOobooobooooboobob0obob0b0obD0b0obDObObDded 1983
UbbboodbbUbegUboobbuonoboobbooobbooobboobboaobboo
uboboogoobboobobooobboooboobbooobobooobboobboaoboboo
uboboobooobboobbooobbuoonoboobbooobbodbboubbheUubbon
Ubbdbdlebodbuooobuoboobbodboobbodibiboiibdddednd
U0 O00b0booonooobbooabooobbboobboobobooboobbooaoboo
uoboogoobboobooobbuoooboobboooboobooobboobboaoboboo
boboboboboboboboboboboboboDoUo B uooooooog
OO0DO0O0O00O00DO0ODOSngle Walled Carbon Nano Tubes, SWNTO OO O OOOO (O 1-1)
uoboooobboobobooobboooboobbooobobooobboobboaoboboo
uoboooobboobobooobboooboobbooobobooobboobboaoboboo
goboooboobooboobbooboobboboboonobooboon

U111 0oooooooooon



l20000000000000SWNTO

OO0o0O00obOOobDOOobOOobO@GwNn)YOoobOoboboboboboooobooooobooboo
uobobooboobobooboboooboboobobobobooboobobooboobbooboo
uobooobboobooobboobbooboobbbooboooobooboobooboon
uboboobooobboobobooobboooboobboooboobooobboobbooboboo
uoboooboOnmbbOo0bOpmbObOOoobooobooboooooan

gboboobooboboobboooboan

gbobooboobbooboooobooboobbooaobo
gbbooboodgboobbooboobboobboobbooboo
gboboobogbooboooaobbooboobbaoboobo
gbbooboodgboobbooboobboobboobbooboo
gbobooboobbooboooobooboobbooaobo
gobooobbooboobbooboobboobobooooboon

121 OOOOOOOO

0120000000000000000000000000O00O0O0O0OO0O0OOOOODOO
OO00OO000000DOO0bOO00oDOoODbOOobObO0O0ODOOoObDOcehird angeb00OooOoO




gooooborD00O0O0O0OOOODOO0OOOO0O0O0OOO0O0O0O0O0O0O0OO00O0O0O0O0O0OO
oooooboooobooooooooonooooooooonoooooooooonooon
gootdod c,ooooooooooooooboon c,0ooooooooooooooon
ooooobodooboooooooooooooooooooooooooooonooon
0doddoooooboooodo AbddooooooooOo
dooooooooooooobooooobooooooooooooodod aL,e00000
goooooooono cyO

Ch=na;+ma,= (n, M)

000000 mooonmOb0OOO0OO0OOO0DODOMmMmOOOO0ODOO0OOO0OO0OO0DOOODOOO
OO0 qOOoOoooooe 0o

T

9= tan_l(_ ZnimmJ (|9| = 7_;}

O0D000MMO00 0000000000000 0 ae.=0.142[nm]0 @

O000OnrmO6 =m /60000 00000000 (amchair)” (0 1-3)0m=006 =00 000
“ 00000 @Fgzag) (0 1-44)00000000000000D0O00D0OO0OOOOOOOOO
D000 mOOnmz 0000 ODDOO0(chird) 000000 O0DO00D0O0O00DOO0ODO(O
1-5)

O0OMmIO0OD0000D0000000000000000000000000000000
O0DO000D0O00DO0O0oO
n-m=3q (00OOqO00)

0000000000000 0000000000000000000000000000000
00000000000 D0000D000000000D00000D000000000000O
0000000000000 0000D0000D00000O0d

d, =

122 OOO0O0OO

0000000 LaticevectorD TOODOOO0OO0000000000000000000000
D000000000000000000000000000000000000000000
D000000000000000000000000000000000000000000
0oO0o 70
{(em+n)a, - (2n+m)a,}

de

T =

ubobooobbodogd



q _{d:n—mDSdDDDDDDDDD[
=

Ad:n-mbO3d0UOO00000ogl

ugoboogboboaoooo

goooob rogboobboo cpcuobobad

7l = v3lc,| _ V3a._ .Vn? +m? +nm

==y .

gooooo

Eal =& )
3 O oO-@ ¢

. .2-

¢
/
U

A

[]
1)
R O
[ 1
R <
7, &
1)
oSl

's.
)
D

L 4
T
v,

’
'
N
&
1)
Y CE O

(1)
.
N,

2

(D
B D
2

&
o

N\,
"
A
.,',,_ 3

<

0130b0boooon
0 10,100

ONQON W) X0)
oe"’ 0 ’é" ©
“.(iwxaax"/"j\Ar
URCAR O SAD,
014 0OO0O0O0O
010,00

10

O0O0bdOnOmOOOOODO

!\\ 1(. g (D Yv N
i % e
0y

D)
L <K

Q)
e ‘.’r’ Q
X

015 OOodaoo
0 10,50



11

130000

gbobooooooooooobooooooooooobooon
gobooobobooobuoobboobooboobooobbooobouoobbon

131 O0O00

gboboooboobooboboooobobooobooooboboooboobooobooboo
gbobgobooobooboboboooooboboboboobooboboboooobobo
gbobgobooobooboboboooooboboboboobooboboboooobobo
gbobogooooboboboboooooboboboboooboboboboobooboDbo
gboobobobobon

132 OO0O0OO0OO0O0O0O

gboboboooobooboooobobooobbooobobboobobbooobobbooboboo
uboboogoobboobobooobboooboobbooobobooobboobboaoboboo
uboboogoobboobobooobboooboobbooobobooobboobboaoboboo
uobooobooooboobbooboanboo

133 0000

000000 NOKOOOOOOOOOOO0OO0O0O0OO000O000O000000no0ononononog
0000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000
0000000000000000000000000000 650000000000000
0000MO000O0000000000000000000kg@MO0 62kgH/m 0000000
0000000000000000000000000000000 200mO0000 400000
50kgH/m°0 0000000000000 0000000000®

134 00O

D000000000000000000000 *000000000000000000



12

1
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDEDD

gbobobobobobobi1obobobobobobobobobOoboboobDobobDo
uoboooobboobobooobboooboobbooobobooobboobboonboboo
uoboooboooobuoobobobobaoboo

135 00000000

gbooooboooobooooboboobobooboobooboooboooobobo
gboboboboboboboboboboboboob



13

l400000000000000000

gbooobogbobgobobgobobgoobobooooboboboboboboboboboo
gbobgoboobooboboboooobobobobooboboboboooobobo
gbobgoboobooboboboooobobobobooboboboboooobobo
gbobgoboobooboboboooobobobobooboboboboooobobo
gboboboboboboboboboboboboboob

141 ODOOOOOO

00000000000000000 LaO0OO0D0OD0O0 YOOOOOOOOOOOOO0O000O
00000000 3000000000 O000000000000000000
0000000000000 000000000000000000000000000000
0000000000000 000000000000000000000000000000
0000000000000 000000000000000000000000000000
0000000000000 000000000000000000000000000000
00000000000 00000000000000000000000000000 MO
1-600 19

BRH—RF/Fa—T

2

0l6 0OO0O0OO0OOO

3R AR B R DAL F

‘»’

FyT




14

142 OO00OO0OOOO

gboboboooobooboooobobooobbooobobboobobbooobobbooboboo

OO0D0D0O00000DO0O0OCubbOu0uoD smadleyOODODOOODOOOODOODOODOOO
uboboobooobboobobooobboooboobboooboobooobboobbooboboo
uboboobooobboobobooobboooboobboooboobooobboobbooboboo
uboboobooobboobobooobboooboobboooboobooobboobbooboboo
D00000000000000000000000000000MMm O 1-70®

fihis & R IR F

Q
ol
-2

s
n,
S

?»
o

DO

V9
s?{?
DD

S
o

U1l-7 0O00O00o0ood



15

150000

gbobobooooboboooobobooobbooobobobuoobobbooobobboobboo
uboboobooobboobobooobboooboobboooboobooobboobbooboboo
uboboobooobboobobooobboooboobboooboobooobboobbooboboo
uboboobooobboobobooobboooboobboooboobooobboobbooboboo
gobooobbooooaoboboooo

le0 OO0

uoboobbooboooboboobbooboobboobooo
gobooobooboooboobboobooboobbooobbooboobbaoobon



oz20 O0ddd

16



17

210000

00000000000 0000000000000000000000000000000
D00000000000D0000000000000000000000000000000
D00000000000D0000000000000000000000000000000
D00000000000D0000000000000000000000000000000
D00000000000D0000000000000000000000000000000
D00000000000000D00000Smdley0 000000000000 0O0O0O0O0O
D0000000000000000D000000000000000000000000000
00 210

00000000000 0000000000000000000000000000000
D00000000000 Ar00000000000000000000000 Ar00000
D00000000000D0000000000000000000000000000000
OO0 MoOODOOODODOOOOODOOOOODOOODOOOODOOOOODOOOODOODO
D00000000000000 700000000000000000000000D0O000O0
D00000000000D0000000000000000000000000000000
D00000000000D0000000000000000000000000000000
D0000000000000 L3nm00000000000000000000000000
D00000000000D0000000000000000000000000000000
D000000000000000D0O0OD0DODOoooooooooo®

BHET S

L—H—3%
_ARRC D

A—Rrayk R

0 21 0DO00OOoooogo



18

220000

0000000000000 D00000000000000000000000000000
D00000000000000MMO0000000000000000000000 CeO Cro
D000000000MO000000000000D00000D00N0N0DNoNononooonad

D00000000000D0000000000000000000000000000000

D00000000000D0000000000000000000000000000000

D00000000000D0000000000000000000000000000000

D000D0mOO0OMmO0O0OO00O0000000D00000000000000000000

D00000000000D0000000000000000000000000000000

D000D000000000000-OHOODO0O000O00000D0000000000000n

D00000000000D00000000000000000000000000000000
D00000000000D000000 10000000000000000000000000

D00000000000D0000000000000000000000000000000

D000000000000000000000000000000H,0,0000000000

D0DO0000D0O00D0DO0O0OoDooooooooog®

230000

231 O0O00OOO0OOOOOTEMO

doodoooooodooooooooobooonoooooooonooonoooooo
oooooboooobooooooooonooooooooonoooooooooonooon
oooooboooobooooooooonooooooooonoooooooooonooon
goboodobooooooooooooboooboooooooooooooon
O Transmission Electron Microscope, TEMO O OO OOOOOODOOODOOOOODOOODOOOO
00oddoooooooobobobboddooooooooboma 2-20
doodoooooodoobooooooobooonoooooooooooooooood
oooooboooobooooooooonooooooooonoooooooooonooon
oooooboooobooooooooonooooooooonoooooooooonooon
oooooboooobooooooooonooooooooonoooooooooonooon
oooooboooobooooooooonooooooooonoooooooooonooon
0000000000000 00D0000000000ODDoooooooo®



19

022 000000

232 O0OO0OO0OOOOOOSEMO

doodoooooodooooooooobooonoooooooonooonoooooo
oooooboooobooooooooonooooooooonoooooooooonooon
O O Scanning Electron Microscopedl 0 OO0 OO0 00000 O0OODODOOODOOODOOOOOODODOO
oooooboooobooooooooonooooooooonoooooooooonooon
0ddddooooooooooooooooooooboddooooooooooseMm oo
ooooobooobooooooooonooooooooonoooooooooonooon
ooooobooobooooooooonooooooooonoooooooooonooon
ogoogo

O0230SEMO0O0O00O0O00OO



20

BEE
‘ mEI45A 0k

K// CRT
EFH

avFuvYy

Lvx

[o=Ee%

[HpE=Ee

EEEF w L=
E—L %

‘ 2 REFRHE }—{ IR |

Lo X

023 SEMOODO

240000
241 O0OO0OOOOOOO

19280 Ramen 0 00000000000 OOO0DOOO0ODOOOODDOOODOODOOODOO
000000000000 0000D000000000D00000D000000000000O
000000000000 0000D000000000D00000D000000000000O
ODoo0O0oO00ood

0000000000000 D000000D000000D00000000000000000n
000000000 0®®®npooooo00000dv 000000ENstenO OO0
E=hv
O0D0D00O0OD0O0O0ODEOODOOODODOOODODOODODOOODOOODOOODODOO
0000000000 000O0D0000D0OOOnO

0000000000V w0000D0000v ,0000000000000000 EOODOO
0000000000 0000D000 E0000D0D00O0DODOO0DOOODDOO
E,+hv, =E, +hy,

0000000000 D000O0DO00

E, -E, =h(v, -v,)=hv, = hcv,
O00000000000000v,000V,0000000000000000000000
0000000000000 0000000000000D0010004000ecm*000000
00D000D00000v 00000000000 00000000000000000000
O0D000Ov ,,0000000000000000D000v ,0vtvg00000000D000



21

uboboobooboboobobodobibv v gU0OD0DOOO0DOOOODOO0OOOV gtv gOOOO0OO0
uboboobooobboobobooobboooboobboooboobooobboobbooboboo
uboboobooobboobobooobboooboobboooboobooobboobbooboboo
gbobobobobobobobobobo 24 b0b0bO0ob0obOobOobOobOoD

p— ceperenes REEE cpeeens e
f@ e At T = BEE  As O = #Ek
Vo ftv, fv, VetVg v, VoVr
- — #HE, sty
" war, — e, ——
LA RE RAR— R HE
AR—D ZEREL

024 O0O0O0O0OOO

doodoooooodooboooooooooonoooooooonooonoooooo
gooooooooooooooooo

goooooooou Egddoonoooooonooooobooooooboooooon PO
P=qF

gooooooodtdeidgdnoodooonoooooooooooon

PX aXX aXY aXZ EX

R|[=|aw 0w ay | E
P, Oz Az Oz \E;
godd

uboboodgbbdv gbbooboobboboooboobbooboooboobbooboo
goboogbbdv gOboobbooboanoo

a=a, +a, COS2/TV t

oobooobooobbodbe, 000000000000 e, 0000v gO0000000000
gooooo

g

E = E cos2mnv,t

ubobE0OO0O0Ov ODb0ooboobbooboobboobobonb PO

1 1
P = aE = aE, COS2t = 4, Eq COS21Vit + - a, B, cos2r(v, + Vg It o Ey cos27t(V, — Ve it

gooog

gbobodoprpbOO0OD0v D000 O0OO00DOO0OOV xvgOOOO0OOOOOOOOOOOO
uboboogobboobobooobboooboobboooboobooobboobbooboboo
umgoboboooobbooobbooobbbodv oo bobooobobooobooboo
v bboogoboooooobobooboobobboobooboobuoobbooboaoo
UdddUdddddUdUdUuuuuuduyv v gl bbbbbbbv v RO OO



22

D00000000000D0000000000000000000000000000000
D00000000000D0000000000000000000000000000000
D000000000000(EDODODODONONDNODNONDONDINODO0NnNONnonoona
D00000000000D0000000000000000000000000000000
D000000000000000000000000000000000000000000
D000000000000000D0000000000000000000000000000
D00000000O00O00

DDOoO0oooDooooDoooono sgo®

S=K(Ve-vy)al|
0000v,00a00

01=E1_E0 O aze_zz h 2

h m |/2..—|/0
goouodooooon
KOOoood
voldooooono
imodoood
0000000000000 O000O00
EO0000000o0uoon
gooooooad
edJoooa
mdoododod
f[fOO0000000 EO EOO0O0O0O0O000000
vgUUIDOOOOOO KO FOO0O0O00O000O0

ooobobbv,=vgobobooobbooobbebooobooboboooooonon

ugoboooboobooboobbooboobboboboonobooboon

242 O0OO0OO0OOOOOOOOOOOOOOOOOOOOO

O00D0D000000000D0000000D0DDOD000Nooooononoo
O00D00D0D0em'00000O0O0O0O0D0D0O000000O0ODODOODODOO00000O0OOOO
00000000000 000O0O00OoDoOooooooooo®©®
0000000000000 00D000000nOoO

0000000000000 DD0O00D00000000000000000N0N0Nonoooo
O00Oem'0000000000000D0D0O000000O0ODODOODODO0O000000000O
0000000000 0000000000D0DOD0ODDDD000000000000O0OO
0000000000 em' 0000000000000 000OD0D0DD000000OOOnOO
O000D0O00D0DDD00000000000D0D00DDDDD00000N0N0NoNoooooo



23

gbobobobobobobobo

D00000em' 0000000000000 000O0O0000O0O0O000OOOO000OO0
gobooobobooboooobooon
gbobgobooobooboboboooooboboboboobooboboboooobobo
goobooboo
O00Oem'0000000000000000000O00000O00000O0O0000000
uboboogoobboobobooobboooboobbooobobooobboobboaoboboo
gboooood
ooboooooDooOdmmbOb0O0o3<sr<07mUb0O0OO00O0O0O0O0ODOOOOO0O0ODOO
uobooooodoooodoiod e

_ .0017:+0.0007
W, = w(lo,lO) (r(lO,lo) / r)l

0000000000000000%000 @0 Mt 00000101000000000
0000000000000000000

W0 10) 0 165 [cm™]

(10,10) =0.6785 [nm]

ooobooboooooOOoobooboOobooo0obDoooDoooO(nmUuOobOOobooOooDbOoo
gooodg

gbobobooooboboooobobooobbooobobobuoobobbooobobbooobbooo
uboboobooobboobooobboooboobbooobobooobboobobooboboo
uboboobooobboobooobboooboobbooobobooobboobobooboboo
uobooobooooboobbooboanboo

gboboboooobboooobobooobboooboboboobbbooobobboooboboog
bmonmi00000mobooogoooooooboobooooboobooooooooooog

000 GODOO01582em 000000000000 DO0O0OO013ssem' 00000000 0dn
@



o300 dood

24



25

lgoooboobaonoao

gbobooboaobboobboob Mmoo oobhooobhooboooobooaonoog

uobobooobboobobooobboooboobbooobobooobboobbooboboo
uobobooobboobobooobboooboobbooobobooobboobbooboboo
uobooobobooobuogboboobooboobbooobboo Mmoo OOobOOOoOOO
uobooobobooobuooboboobooboobboooboobobuoob Mmoo oOOO
gboboboboboboboboboboboboboDo 31 opoooooooog
gobooobooooboobobon

mEERRY S
ArfiZ ES-—EZH
FTOAIN
T/ A= —
Nd:YAGL—H— BERF
BELUX / JLiE®
(F=1200MM)  grgersi— [ EEFvoA— EEEAHT
h—Rrayk

031 000ooooooon

gboboboooobobooobobooobbooobobbuoobobbooobobboobbooo

uoboobooobboobobooobbuoooboobboooboobooobboobbooboboo
uoboobooobboobobooobbuoooboobboooboobooobboobbooboboo
oobooOo0oOo0oU0obo0obOooboOo0ooooOooObOOobbOobOobDOoOoDOoOoboOoOonO Ymm
gooog

Nd:YAGOOOOO
ogoo Continuum

00 Surelite [-10
oooo

ERERE O0oooooon

oo 0000000000 ARF30O
oooooa

ugoo gobogoboog
g uobodgbooooooon AMF-C



uobooabooanoodgd

uoo
g

COPAL ELECTRONICS
0 G-100

uobooobooobon

uoo

gooog
ugoo
g
g
g
g

ugobooooo
uoo
g

ugobooooo
uoo
g
gooog

goog

gooooo
Q-26

¢ 27.0+ 1.0[mm]
1.8+ 0.4 [mm]
1000 [mm]

ULVAC
GP-15

ULVAC
GLD-200
200 [l/min]

gobooobbooooanoog

uoo
g

goooabood
uoo
g
g
gooog

ORIENTAL MOTOR
PSH540-401P

oo

p6

100 [mm]

Ni/Co (0.6%/0.6%) [ O

Ni/Co (1.296/1.2%)

26



27

320000

uboboogoobboobobooobboooboobbooobobooobboobboaoboboo
uboboogoobboobobooobboooboobbooobobooobboobboaoboboo
uboboogoobboobobooobboooboobbooobobooobboobboaoboboo
gbobobobobobomob 320

gooodg
ugoo ubobooboooboo
g 371-13-02-05
gooodg
uoo ugbobooobooooboo
g 774-60-91-27

000000 150[w]

goog
ugoo uboboobooooo
g 371-13-10-01

BEA—RF/Fa—T%E
LiBEbkFRK

032 0000



28

330000

331 ODOO00OOOOoOooboan
gbobobobobob0ob0obobO0obob0obobOob EM4000RXODODODODOO
uobobooobboobobooobboooboobbooobobooobboobobooboboo

uobooobooboooboobbooboanboo

ugoooooodan
ooobobobobobobob  JEMA4000FXD

ugobooooo
uoo Branson
g B-32H

gobooobobooobooanoog
uoo b eMOnoOog

ugoooooodan

uoo gboboobooooo

g 416-22-86-35

332 OOOOO0OO0OOO0OOD0O0O0

gbobobooooboboooobobooobbooobobobuoobobbooobobboobboo

uoboooboboooooan

340000000
gbobobobobobobobobobobobobobos3nunog



29

TS5XIS54074)L5— o HE

ArL—H —HiRSS .
T LR
[ ] 7 | &
— IELyX
JIFILIE— ——=
TN L\ —RYsyk QY A—5—5E
N
EH8F g “
CCDAAS
HASER

03300o00oao

341 O0OOOOOO

gbobooboobboobbooboobooArbo0oboonoboooooboobon
ubobooobobooobuogbboobooboobbooobbooobouoobobArdbbonbng
goooabooboodan

O00000000000000 10°0000000000000000000000000
uboboobooobboobobooobboooboobboooboobooobboobbooboboo
uobooboobooobooboooobad

Ar00000000
ooo Uniphase
00 2114-30 SLUW

342 O0O00OO

gboboboooobooboooobobooobbooobobboobobbooobobbooboboo
gobooobobooboooobooon
bObDArbDO000O00ObOOo0bobooobooboooboobobooboooobooaonog
obobobobobobo4smUibdbobobobobooboobobobooboboOonDo
gbobobobboobooboobooboooo48smbbdoobooooooobobobobn
uboboobooobboobooobboooboobbooobobooobboobbooboboo
uboboobooobboobooobboooboobbooobobooobboobbooboboo
oboo48smiObObfboboobobbobobobobooboboboboboobooboobo
g

uboboodob rO0Ob0DDbOo0b0O0O0OnDDROO



30

[o]

L
:BDDDD Lobodboooboobobooobbobuoobooboo

gooooo

00000000 000o 488+2-0[nmj)O
ogoo Melles Griot

ugoooobm
oo oboboooboodn
g RPSQ-15-4M

ugoooobm
oo oboboooboodn
g RPB2-05-550

gooog
o0 oogbbogodgd
OO0 SMCPENTAX-M f=50mm

00000 (f=160 mm)O

O0O0000O0D0DO0O 0O Holographic Super Notch-PlusT]
ooo Kaiser Optical Systems
00 HSPF-488.0-1.0

343 000

uboboogoobboobobooobboooboobbooobobooobboobboaoboboo
ubobooobobooobuogbobooboobboob Xyzoboooooboooooobodgd
g

XyzOOOOOOOOOOOOOOOMm
000 0oooo
00  TAR-34805L(Z -701)

gooog
ugoo ooodn
00 PO-12-1000 X -20-1000



31

Loggooo
ugoo ooodn
g LBR-34400 % -108-01 7[1J

344 000

0000000000000 D00000000000000000000000000000
D00000000000D0000000000000000000000000000000
D00000000000D0000000000000000000000000000000
D00000000000D0000000000000000000000000000000
ooQ

0000000000000 00000000S,000000000000S00000000
ooooog®

Sp:ngmDDDDdVDDDDDDDDD

0000000000000000000000D000000000000000000000
172
V~~f2Nm
0000vO00D00000000000£,00000000000NDOOOCOOOOOOOO0
D0D0000o0O0oooo
oooooo
O0D000D00FODOOODOOODOOFOOFROOODOO
f
D

F =

1 . 2_ 2
oo bd ZHD =L ooooooboobD 0000000 0bOoOobbogLooo

ugoooooodan

FOOOoobOooboobooooooooboobbh rFODOOo0ObOOo0obbooobooaonog
uobooobbooboooboboobbooboonboo

gbobodb rFODOROOOOOO0ODOO FOORODOOOOOODOOO0OOO000Oo0anoog
uobooobobooboooboboobbuob rFOOO0ObOOObDDOO

oooo
OO0 Chromex
00O 500is2-0419



32

345 000

OO00O0O0O0DOO0O0ODOO0ODODOOCharge Coupled Device,CCOO O OODOOODOOOOOOODO
gobooccboooooooooooboooobo-rssobooboobobobobobobobon
OOobDOoOoooO0o0obOoogNOobOoooooo

oooo
OO0 Andor
0o DV401-FI



o400 OO0

33



34

4100

gboboobooboobbooobboobuoobbooboobboobooonog

uboboooboobooobuooboboobooboobbooboobog

411 OO0OO0OOOOOOOOOOO

gbobobooooboboooobobooobbooobobobuoobobbooobobboobboo
uobooboobooobooboooobad

ugoooaboobooan

oooooo O 1064[nm]0 O 532[nm]

oooooo 140[mJ/pulse] 0 1064[nm]
140[mJ/pulse] (532[nm])

O

ooooooo O  10[HZ]

ArdQd O  600[Torr]

ArdQonoOad O  0.8[cm/q

goooooo il Nio.6e0D O Co060 OO OO O
gooad O  30[min]

ooooooo O 4 [rad/min]

ooooo O  1150[0]

goog
oooooooooooM™MoOO))YOOUDUOUOUODOUUOOUDOUODDOODO
goboooboooobaoobobon
Ar0000000O0bO0bOobOO0obOO0bOobOobOo souooooog
goboooboboobooobobodg Mo oonooOoaooDoOO

412 O0O0OO0OOOOOOOOO

gbobobooooboboooobobooobbooobobobuoobobbooobobboobboo
uobooobobooobtdtarbogobbooboobooobbodovo oo boonbooo
oooooooooobooboboOoobOooobboOoooOoooOogbboboooDbDOooDOo@ 4o
gooog

gbobobobobobomob 420



35

20mm

232
M| nm
26| ¢10

041 0ODO0OO0O0OODO

>

& =T —Ronk

N\ \ / \
o T

HRE |:|'>‘

ﬁ%x"'é‘ﬁilﬁ/

\

MoRyKk E

/

L FSuS l AT 84

042 0000000000000

413 OO0O0OOOOOOOOOO

gbobobooooboboooobobooobbooobobobuoobobbooobobboobboo
uboboobooobboobobooobboooboobboooboobooobboobbooboboo
Ardb00oobooooboooboobbooboobooboobboobooboboooboo
gobooabooanood
gbobobbooboobbooobuoobooboooboobooob Argboonobon
gbobobobobobobobobobobobobobDoboboobLoomo 43000
uobooobbooboobbooboobbaoobooon
gobooobobooobooanoog



36

HRR |:> %5

!
rSwFE L . WA T 555

043 0000000000000

414 O0O0OOOOOOOOOO

godboobboobbobobooobArbbooboobbooboobbooobooonbog
uboboobooobboobobooobboooboobboooboobooobboobbooboboo
uboboobooobboobobooobboooboobboooboobooobboobbooboboo
uboboobooobboobobooobboooboobboooboobooobboobbooboboo
uboboobooobboobobooobboooboobboooboobooobboobbooboboo
g

uoboooboooobuoobbod ooboobooobobooboobbad
OO0 Ar0OO0O0O0 10000 10[cm/slO
OO0 ArO0O0O00 10000 ArO000O0ODOOS820[Torr1O
OO0 ArO0O0O0O0O 10000 ArO000O0ODOOO400Torr1d
OO0 O00OO0OOobOogosooDio
OO0 O00OO0O0DOODbOOOisd]10

goog
uoboooboboobooonoboobbooboobboaobooo
gbobobonsootgArbobobobobn



37

415 O0O0O0OODOOOOOOOOOO

gbobobooooboboooobobooobbooobobobuoobobbooobobboobboo
uboboobooobboobobooobboooboobboooboobooobboobbooboboo
UbobobboobobobobOobobobobOoboboocuubobobobboonog
uobooobobooooodan

gooog
gobooobbooboodanood
oboobOobOobobOoooonsoodoooon

416 O0O0OOODOOOODOOOOOOO

uboboogoobboobobooobboooboobbooobobooobboobboaoboboo
OO00O0O00000DOOoO0bOO00DOooDOOo0onD 140 oboobogon 532[nm)d
uboboogoobboobobooobboooboobbooobobooobboobboaoboboo
goboogboboooboobbooboobooboboobbooboobbooboobo

oooo

ooooad 1064]nm]=140[mJ/pulse],532[nm]= 160[mJ/pul se]
ooooad 1064]nm]=220[mJ/pul se],532[nm]= 80[mJ/pulsg]

ooooad 1064[nm]=300[mJ/pulse],532[nm]= 0.0[mJ/pulse]

4200

gbobobooooboboooobobooobbooobobobuoobobbooobobboobboo
O000000o00o0o0ooooooooooooonee

gooog

gobooobobooboobbooboobbaoobooo
gobooobbooboobobooboobboobooobooboobooboobo
goboogbboobooobboobooobboobobooooboon



38

430000000000

gboboboboboboboobooboobooboobooseMob TEMOODOODOO

431 TEMOOOOO

gooog

uobooobbooboobbooboobbaoobooon
ugoboogboboobooooTeMmibboobooobbooboobboaboog
uobooobobogoboobobooboooboobbooan

goboooboboobo  TeMbOOoonooooboooobod
TEMOOOOO0OoOo0ooooboobooboobooobooaobooooouooooban

432 SEMOOOOO

gooog
gobosEeMOObOOooOooooobooooboboboboseMOoooon
SEMOO0O00000000000000000b00oo000ooooooooooon

4400000000000

gooog

uobogoboooboobbboobobooboobomboooooooboooobooanboo

uoboooobboobobooobboooboobbooobobooobboobboonboboo

ugobooooo

gobooobobooooaoboobooooo

0ooooO O 488[nm]
0ooooQ O 30[mw]
oDoood O  25[p m]
oooo 0 1200[V/mm]
oooo O 02
oooo 0 100[0]



gst oo

39



40

510000

511 O0OO0O0OOOO0OOobOOoOn

gs10000o0o0oooooooseEMung

gogbooboboobooboobobooobobob Mmoo hoobhoobobooOoboooobooDoo
gbobobobobobobobobobobobobovo oo ooooooog
uobobooobboobobooobboooboobbooobobooobboobbooboboo
gobooobboobooaobboobobon

05100 s20000000000000000000000000000O000O0 seMODOO
ugTEMOOOoOonOgdg

SEMOO@ 5-)0000boooo0oboooo0obooboobo0oooooDoooobobooa
uoboobooobboobbooobbuoooboobbooobobooobboobboaonboboo
uoboobooobboobbooobbuoooboobbooobobooobboobboaonboboo
uoboobooobboobbooobbuoooboobbooobobooobboobboaonboboo
goboooboboooboobboobooboobbooobbooboobbaon



41

052 00000oooooooooTeEMOOO
o00O00bO0O00DO0o0obDOoOobDbOO0ooOoOobDOoOon0 2nmO0 S0 mOCOO0COODn
goseMmbogooooooooooooboobooboooooooooooooobooogoog
UOTEMOOO0OO0OOOO0OOOOODOOOO0OO00O0b0000oogoomo s20000bobogono
goob TeMOOO0OO0OmMmooOoooooooooooooooooooooooooon 5380
uboboogoobboobobooobboooboobbooobobooobboobboaoboboo
ooooooo0ooboT™=eM ODOO0ODOOO0OO0OOO00OOO0O0ODOOObOOOODOO 1eNmoOd
uoboooboooooTeMiboobboooboooboooboooboobboooboo
goboobobgoboseMbobobobobobobobobobobobobboobobDog
uobooobobooobuogbobooboorTeMmbooboooboobooboooboonog
uobobooobboobobooobboooboobbooobobooobboobobooboboo
OON/CcoOUOOUOOOODOOOOOoOOoOoDOoobDOooboboomuos40b0b00boboon
uobobooobboobobooobboooboobbooobobooobboobobooboboo
uobobooobboobobooobboooboobbooobobooobboobobooboboo
uoo



42

0s3 0boboobooboobooooboooTeEMODO

4 J0OO00OOoogoooTeEMOOO

s



43

512 0O0OO0OOOOOOOOOO

055 0O00ooooooseMoon 056 MoOODOODOOOSEMOODO

057 DO000OO0OoOoOoOosSEMUOnO 058 ODbOoooooseMuong



44

gss5005600 57000 Ss80000000000000O00O0OOSEMDOODOODOODO
gbobobobobobobobobobobob@™bo 42000000 O00O0o0ooOoog
uobooaboobodbo Arobboobooobooobooboobooboobaooboo
uobooobobooobuogbboobooboobboodob Mo OoobOoobooObDOO
uoboogbobooaooo

gbooogoogss0n voOooooo 560000000 DbO0ODbDO0ODbDObDObObODO
ubobooobobooobuodgbboobobuoobooobogua srbuobooboboaooboo
uobooobbooobbooboo Mo DD OOLh oo boobooboooobooaobobo
gbobobobooo ssoobooobobooboboboboboboboonoboonboog
uoboobooobboobobooobboooboobbooobobooobboobboobboo
uoboobooobboobobooobboooboobbooobobooobboobboobboo
gobooobbooooaoboboooo

513 OOOOOOobOOooooo

gboobogoobooogobo seMboobooDo 5905100 5-110
uboboogoobboobobooobboooboobbooobobooobboobboaoboboo
ubobooobobooobuogboooboobbooboooboobooooboobobooobo
S-1n10b00gboboaaboboobooobboobooobbooobooobbobboobobonog
50000 51000 0000000000 0ooobo0ob0obo0ooobooooboobobobobo
gooooo

059 000000o0ooogoobogoDoo



Ub5-11 dgboooboboooboonoog

45



46

514 OOOOOOOOOOOO

oboobobobOob seMmOO00OO0bOO0bO0obO0obOO 5120 5-130 5-140 5150 5-1600 5-170
5-1801 5-1901 5-200J

0512 DO0DADOOOO100000SEMO0OO

05613 000820TorrUOOSEM OO O 0514 OODO400TorrDOOSEMODOO



g 515 gOogsoonngoseEMbun

0516 ODOOOoOooooogooseMOonOnO

47



0517y ODOD10000seEMOOn

0518 DUO0OOOoOoooooseMbOOO

48



0519 ODOoogosocongoooooooonog

0520 ODO0oOOoOoooooooooooon

49



50

Ard0000 o0b0bobOobOobOoboboboboboseMbOUnbO s12000000
uoboboodbooobooobbuoobboobbuooboboooboboobbooobooAr
uboboobooobboobobooobboooboobboooboobooobboobbooboboo
uboboobooobboobobooobboooboobboooboobooobboobbooboboo
Ub0obO0Ar0O0b00oDb 100000bO0bO0b0obOOobDO0obOOobDobDOobDOoboDobDobDonDg
uboboobooobboobobooobboooboobboooboobooobboobbooboboo
uobooobboobooobboobboooboobboobooaobobooooo

OO0 Ar00000000820TorrlI 0 5-140000000400TorrlI 0 51400000000
ubobooobobooobuogboboobooboobboobbomobooboooboaaobooo
oooOOoO00o0O00oboobOOo0obDOooDbOOoOobOO00ODOOoUObDONIDOD Coboonoooo
Arddbooonoooobooobo Ardbbobboobboobbooboobboooboo
uboboogoobboobobooobboooboobbooobobooobboobboaoboboo
gobooobobooboobbooboobbaoobooo

gbobobobob spoubobobobob 1sgboboboboboboobobobo
obobosi1s000 51700000 seMbgoooobooboooooooooonDg
obobooooobobobobooooob ssoooopooobobobooooooobonbo
uoboooboboobooobboobooboboobobooboonog

gbob0obobOob0onso0tArbobob o0bobobobobo seMUbobonOO
obb 516000 518000000000 00O0DO0ODODODODODLDODLDODODOODODODO
gboboobooboobooboboooobogooog suooooooooooooooooon
s-20000booooboooobobooobobooboboooboobobooobobnooob
ugoboooboboobooobboobboooboobbooboonobooobobon



51

515 O00OO00OO0o0OOO0OO0bOOooO0on

gbooooboboobobdcCeuubonoonoonoooooonDno seMmooonoooonog
00 52100 52200 523000 5240000

0521 00000 CeUSEMDOODO

0522 00000 Ceo(TEMOD)



52

U524 ODO00OO00OO00OO0OOO0OOO0DbOOD0

gboboob SEeMOOO0O0DODCUDOOboboboobobobgbooboboobonDg
Ubo0bobobOobobobOobobbcCuboboboboobooboboooooooog
gboboboboboboboboboboboboboboboboboog
gboooobooooboooobobooboboooobooboooboooobobo
gbobobohosMbobooogoooboboboboboboboboooooogog
gbobobobobobobobooTeMbobOOobDOobOobOOobDO0ob0O0o000o0ogog
gomo 5240



53

Sle 00000000 O0OO0OOOOOO

uboboogoobboobobooobboooboobbooobobooobboobboaoboboo
bobobobobobobobobobobo s2s0b00mooonooooooooog
ugobooobbooboobbooboobbooboonoi

— 14/16

— 2.2/0.8

— 3.0/0.0
(ERE R ]

Intensity(arbitrary)

100 200
Ramam Shift (cm-1)

0525 OO00O00OODOODOOD

O0000000000200em]0000000000000000000000000000
oo0oooOO0obo0o0oo0obOobOo0o0o0DOO0obOoobOUOoDUODOobObOOoOoOoDOOn 200em-1]
OO000O0O 180em1]0 0000000 O00DOO0DOOODOOOODOOODOODOOOODOO
uobooobboobooobbooboboobobooboboobooaonog



54

520000

gboooobobooboboboooboobooboobooobooboooseMOg TEMOOODO 5260
oo s52rodooooooobooooboobooboobobobobobobobobobooo
gbobobobobobobobobo seMOobobobooboT™BEM DODOODODODO
uboboobooobboobooobboooboobboooboobooobboobbooboboo
ugoboodgboboooboobboobooboobbooboonoboaoo

0526 ODOOOOSEMODOO



0527y OOODOOTEMODOO

55



56

s3p000boonoonon

gs280000000000000000O0DOO0ODOODODODODODODOD
gboboboboboboboboboboboboboobogiscoem1000ooooog
uboboobooobboobobooobboooboobboooboobooobboobbooboboo
gbobobobcoobobooboobooboobooboobooboobooboobooooooooog
bobobobobobobobobobobobobobOunD 13xsem-1O00000000
gboboboboboboboopooomoboboobobooboobooooboobnooboonDg
uboboobooobboobobooobboooboobboooboobooobboobbooboboo
gooog

0 Nee

Intensity(arbitrary)

Raman Shift(cm-1)
0528 DO0O0OOODOOO20



57

goobogoboboobooboboobooboobooboobooboooobos2900o0msEMOODOn
uobobooobboobobooobboooboobbooobobooobboobobooboboo
uobobooobboobobooobboooboobbooobobooobboobobooboboo
uobobooobboobobooobboooboobbooobobooobboobobooboboo
gobooobobooboooobooon

13z5em- 1000 DOODO00o0oo0oooboooobooboboboobobobob2mg 528
gboboboechoboobooboobooooooobooog

obobobob ehUobOobOobOobOobOobn

ugoo cgoOooobooo O 4201

ugoo cgoOooobooo O 2701
uoboobooobboobobooobboooboobboooboobooobboobbooboboo
ugoo

D/VR

Intensity(arbitrary)

Raman Shift(cm-1)
0529 ODOOOOOOODO30



el OO

58



59

61 OODOOOOOOOOOOOOO

gbobobooooboboooobobooobbooobobobuoobobbooobobboobboo

SEMOUOOTEMOOOOOOOOOOOOOOOODODODOODODbOODODODSsEMODOD
TEMOOOOO0O0oOoooooboboboooboobooooboobboobooboboooooo
uobooobbooobuoobbooboooobboobooobooboobobo baooboog
gooog

62 0O0OO0OO0OO0OOOCOOOOOO

gbobooboobbooboboobod Mo OOoobOooobhooboooobooaooboo
uobooobobooobuabbooboobboobbooboobbooboobooobobaooobo
uboboddMollOOOOOOOObOOOOOOODDOODLODOODLDOOLOOOObLOODbDDO
gobooobobooooaobobooooo

gboboboooobboooobobooobbooobobobuoobobbooobobboobobooo
oo sSeMmO00o0 580000ouooooooooooooomg s2800000000
uobobooobboobobooobboooboobbooobobooobboobobooboboo
uobobooobboobobooobboooboobbooobobooobboobobooboboo
uobobooobboobobooobboooboobbooobobooobboobobooboboo
uobooobbooboobboAarbogbbobbooboooboobbaobooonbn

63 OD0OO0O0OO0OOO0OOO0OOODOO0

gbobobooooboboooobobooobbooobobobuoobobbooobobboobboo
uboboobbooobuoobooboobboabooobgAarbooboooooaonog
gobooobooboooboobooobobad

gbobobooooboboooobobooobbooobobbuoobobbooobobbooobbog
uboboooobboobobooobboooboobbooobbooobboobobooboboo
ubboboobooboobbooboobboArbOgobboobooboooooaonog
uboboobooobboobobooobboooboobboooboobooobboobbooboboo
uboboobooobboobobooobboooboobboooboobooobboobbooboboo
uboboobooobboobobooobboooboobboooboobooobboobbooboboo
uboboobooobboobobooobboooboobboooboobooobboobbooboboo
ugoboogboboaooo



60

64 0O0OO0OO0OOOOOCOOOOOO

gbobobooooboboooobobooobbooobobobuoobobbooobobboobboo
uboboobooobboobobooobboooboobboooboobooobboobbooboboo
ugoboogboboaooo

b Arg0b0ooobobobbooobooobboooboobobooboooboonbog
uboboobooobboobobooobboooboobboooboobooobboobbooboboo
ubobooobooobodabb Arbbooboobboobboobbooboobbooboo
uboboogobboobobooobboooboobbooobobooobboobboobboo
ubobooobbooboobbooboobbobboobbooboob Arodboaonoog
uboboogoobboobobooobboooboobbooobobooobboobboaoboboo
gobooabooanood

o000 Ar0O0000OobOoo0ooooooooooooo0™obobobobobobobo
uboboogoobboobobooobboooboobbooobobooobboobboaoboboo
ubobooobooobuogbboobooboo Ar0boobooboobooobArbooonbonoo
ubobooobobooobuobbooboobbooboobboobooobooaonbog
uboboogoobboobobooobboooboobbooobobooobboobboaoboboo
goboogbbooboobboobooobbooboboooboon
gbobobooooboboooobobooobbooobobobuoobobbooobobobooboboo
udobbmooobbboooooobobobbooooooboobooooooboboobooboog
ssouupooooooooooooooooboobobooboobooboobobobobobooo
goboooboboooboobbooboobbobboonobooboon
gbobobooobbooobobooobbooobobboobbbooobbboobbog
gobboboooobbobooAbboooobbooobbobooooobooooobod
ugboboobooobdmMol Db bOOo0bObOOoOobOO0obbOoObOoboobLbooboboonbDo
ubobooobboobbooobbuoooboobbooobobooobbooboboobboo
gbobobobobobobobobuob0obUob@™Oos1e000 5180
gbobobooooooobD nnsoogsocongistoobooooooooooooooonoo
ugboboobogobbodobbooobbuoaooboobbooobobooobboobboabboo
b 100 00o0dArdboobogbooooboboobobobobobobobobobobo
ubobooboogobboobooobbuooboobbooobbooobboobboabboo
ubobooboogobboobooobbuooboobbooobbooobboobboabboo
ubobooboogobboobooobbuooboobbooobbooobboobboabboo
uboboodaboooobuooboboobobaoboo
ggbobobooobouoobobbooobbuooobobooobboooboboabbog
uboboobogobbodobobooobbuoooboobbooobbooobboobboobboo
uboboobogobbodobobooobbuoooboobbooobbooobboobboobboo
uobodoboobooobuoobooobbad
ggbobobooobouoobobbooobbuooobobooobboooboboabbog



61

uboboogoobboobobooobboooboobbooobobooobboobboaoboboo
ugoboooboboooboobboobooboobbooboooboaoo
gbobobooooboboooobobooobbooobobboobobbooobobboobboog
uoboooobboobobooobboooboobbooobobooobboobboonboboo
uobooobbooboobobooboobbaobooon

65 OO00OO0OO0OO0O0OOO0OOOOOOOO0

Ob000O0CUUDOb0ODbODbU0bO0bO0bO0bobObOobObODbDOCoboonog
uboboogoobboobobooobboooboobbooobobooobboobboaoboboo
U0 CpLObUObObobobobobobobobooboobooboobooboobooooooooog
UbobobobOobobOobobobob0obobobobObobDObOobDOD CeUubO
ubobooobobooobuooboboobooboobbooobbooobouoobobooboob oo
uboboogoobboobobooobboooboobbooobobooobboobbooboboo
U00CqUUObuonouonoonooboonoobooboobooooooooooooooooononDg
uoboogoobboobooobbuoooboobboooboobooobboobboaoboboo
Ub0OCeUbubuobobobooboobooboobooboobooboobooboonooooooooog
goooabooboodan

66 O0OOO0OODOOOCOOOODOOOOOO

uboboogoobboobobooobboooboobbooobobooobboobboaoboboo
uboboogoobboobobooobboooboobbooobobooobboobboaoboboo
uboboogoobboobobooobboooboobbooobobooobboobboaoboboo
uoboooobbuoobboooboooboboobbooboboooobooobobooboboo
esS5U00000000OO0ODOO0oboOoboboOoboobobooboobobOobobobobob
uboboogoobboobobooobboooboobbooobobooobboobboaoboboo
uobooobboobooaobboobobon

67 OOOO

gbobobooooboboooobobooobbooobobobuoobobbooobobboobboo

oboobobobobob seMOoooTEMODOOOODODODOODODOODOOOOOOO0OO0
gbobobobobobobobobobobwooobooboooobooboooooooonDo
uobobooobboobobooobboooboobbooobobooobboobobooboboo
uobooobbooboobbooboobbad



g/t oo

62



63

7100

ilbgoobooboobobooboooboobooobooboonbon
20000booooooooboboboboboboboboboboboboboboo
ooobooobooboobooboooboobooobooboooobobooobooboboon
ugoboobooboooboobooobobad

000000000 b0ooooobooobboobooobobbooooobobooooboobooon
goooaboog
sbbooooboboooaobooooonoobooooboboooobobooooobooan
gooboog

elUibdbdC LUuiboboboboboobooboobobobobobobobobOoboo
rOogoboobooobbodbooobbobooboboobbooboobboobooaonoo



64

7200000

gbobobooooboboooobobooobbooobobobuoobobbooobobboobboo
uboboobooobboobobooobboooboobboooboobooobboobbooboboo
uboboobooobboobobooobboooboobboooboobooobboobbooboboo
uboboobooobboobobooobboooboobboooboobooobboobbooboboo
uboboobooobboobobooobboooboobboooboobooobboobbooboboo
gobooobboobooobbooboboooboobbooboonoboobobon
gbobobooooboboooobobooobbooobobobuoobobbooobobboobboo
uboboobooobboobobooobboooboobboooboobooobboobbooboboo
ugoo
gbobobooooboboooobobooobbooobobobuoobobbooobobboobboo
uboboobooobboobobooobboooboobboooboobooobboobbooboboo
uboboobooobboobobooobboooboobboooboobooobboobbooboboo
ugobooobbooboobbooboobbaoobooon
gbobobooooboboooobobooobbooobobbuoobobbooobobbooobbog
uboboooboboooboAarboobooboboobooobooobobooboobobaooboo
uboboooobboobobooobboooboobbooobobooobboobbooboboo
gobooobobooboobbooboobbaooboo



65

g0

gbobobobobobobobobobbo oboooooooooo»obobooboooDg
gbobobobobobobobobobobobobobobo
gbobogooooboboboboooooboboboboooboboboboobooboDbo
gboboboboboboboboboboboboboob
gbobobobobobobobobooobooooobooooobooobooboboboboboon
gbobogoooobobobobooooobobobobooboboboboooobobo
oon
gbobgoboooboobobobooooboboboboobooboboboooobobo
gbobgoboooboobobobooooboboboboobooboboboooobobo
gbobobobobobobobob
gbobogoooobobobobooooobobobobooboboboboooobobo
gboboboboboboboboboboboboboob
gbobogoooobobobobooooobobobobooboboboboooobobo
gbobogoooobobobobooooobobobobooboboboboooobobo
gbobobooboobooobo
gbobgoboooboobobobooooboboboboobooboboboooobobo
gboboboboboob
gbobogooooboboboboooooboboboboobobobobooooboOoDbo
gbobobobobobooooooboboooboobobooboboboboboboboobo
gbobgobooobooboboboooooboboboboobooboboboooobobo
gboboboboboboboboboboboboob



66

goog

(hoooOoOooobOoOo/MmOoobDooobooboboobooooo
@QRAAlberty/0 D ODOOODOODO OODOOOOOO
@BPWAtLkingO OOOODOOOOO OOOODOOOO0O
@ODoODOOo0o0O0O O/Joooboobobooobooooa
GUOooOoOo0boObOoO0 O/boo0obo0b Oobboobooooo
(6)H.Kataura et al./Synthetic Metals 103(1999)2555-2558
(7)Konstantin et al./Chemical Physics Letters 282(1998)429-434
(8)A.M.Rao et al./Science 275(1997)187-191

(9)A.Cdillon et al./Nature 386(1997)377

(10)Y.Saio et al./Jpn.J.Appl.Phys.33(1994)L526

(11)A.Thess et al./Science 273(1996)483

(12)R Saito et al./Phys. Rev. B 51(1998)4145



g

10670000

goon

goisf209d odd

90237 0101011

67



