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(A) v=0.07 pm/s, (B) 0.7 pm/s. Vs = +5.0V, i = 0.1nA.
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K2—-27A FEHMOBNEEHZ L > T LENh7S PMIEEERIL X —>
EDMRTZ 74 LWHEK. (A) v=18um/s, Vs =+50V,i=0.1nA.
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FDOIRTZ 74 EWiERE. (B) v=0.18 yum/s, Vs = +5.0V,i= 0.1 nA.



DORPFEZIFI2nm L BBHEE DB L & LR TEIR>TWD, BILEHEARE
G BARE—C ORPFREE LIEE. B2—-25LR2-261FNThE LHTRT,
TR ROBEL BT Sz, L - WIRETATH—OBREFA L TR T, v
BRELBRBIZLENRST, 1B, BELDBRNEBRDZIZLBDPD, KEL. BPTE
S OH BN RE N,

MRIBDOVIRIFHEA NS W DIL, BEH M~ OBRILEEES B RiZ K& S BBENDS (2
—2-32K) kHTHDLEXOND, 22T, XVBIVWERBRER ST HHIEX
TSi-HEMZ BRI L. B X - BNEHBRIZED L 5 KB EN D PR L,
B2 —2 7izv=0018 (A) £18um/s (B) &, EHEEE #1005E X TIHIL LB HEER
Rz —rp, STMBLEZOEEREZ RS, v=0018um/sTMLENILNFZ—2 DR
P EOEB XTSI, FhFNK10nm, 6nm Tholk, BEREZES L. BESL
B OBRERRL TS LRDIS. B 3ABITWIAALEAZ—BIMITERTH
%, Bl EE8 ORRE T HIGEN 1EE. BERBILEOBENREI R-oTnS., Ehic
L. v=1.8u mTIRESBENAZ - BNMTENTRY ., B - BL bl RE Bt
EEREREERD o, S PMBBERILOSREEERD D% — VRIBIX. U arm
TOHBEHITRNTHF ¥ > ORE L ARICEHBRICRE LIRET I b oTe. £
LT, HEE BREBEZLIZE- T, #12nme VW5 BAHREERDIZ LR TER
(KM2—27B) .

2—-3—-6 ¥E&¥

S PMBIBERIL DM 2 VT, ARERIFLS U 2 >V REOMMMN LI Ui, 8t
iR, EERESEOMLHT#HETHZLizky . BE20nmOPREEERKT DT L
RTETe, MTBRELZHH LERFHITTIT5 28Ik, SPMickdv Y arRm
~ORPFINRBRILEE R, ZNETIEESL TWIE X 5 ICBRBE FiE» v Tkl
[22-26] . BROBRVWREBETTOREKIZE >THRELRD T L %27 THLPIZ
Lic. BBERERINMEZER L LTHWERAIR S, BHEMASER LD HEME THRIERN
HRETH o, ZOREHEIT. EBEEDIZS BABEDLE LV S 6~2 8{EEI-
7o

S PMBBEERILIZ L V. F/ A—PMAVART—VOBILENEZ — 2 %, BRI ORJET



TV aryERECESEERTES, ¥k, BB —VOBEEBRILERIcE > T
GaAsRInPEORE~DBRILIEE RO FRETH D Z &2 5. S PMBEBRILEXS U
P T, ThHILEWEERERTA~DT ) A— MV AT — L OBRIE R E — 2B D
L EX BND, Lt »> T, S PMEEBRRILEMNIL. T/ A— MR — N OMHE
BEFOYERRTOEMICKRERERBTE I b0 LEIFSI S,

_96_



2—-4 RBRANBERILICEITSBEMORREME (4, 7]

2—4—1 [FL®HIC

S PMEGBERILIZB N T, RIGEFBE LTEEN MBI AS FE2FIAHLTY
5. LieAoT, S PMEBEERRILIZIIT SR OEELRERIL. MBKLEORTHD. K
EXROR/BARIBEOBE L EERBARND Y. Lidio> TS PMBEHERILIRORRIX.
FROBEIZREIKEL TNEIbDLEXBNDS, 22T, AiTF %> OS PMEE
BRRLIERRRICIS T DE DRI OV TRE L. REKER B BEERILEEICEXS
BEBAPrERTD, ¥, BEOBENS PMBEBEILIZS 2 28Iz oW T b MBITRE
ER-R

2—4—2 =B

BEOEE Ju—T7Ry 2 ANBL2ERERTHD LA ERKRMERLF CERT
5ZLiTE-T. BREOBEZHBLL, 7u—7 Ry 7 ANE O HEAEBE (Relative
Humidity; RH)IZ. JBEFHCGHRMNFEM, FCTHA0)ICX > THIR Lz, Z DWEFH DI
EFREEHIX25~95%RHTH 5 7o dd. HIRE RIM N TR TR OHHE B3R Y K<
2 YRH<K25%). ERERESPIETE P ok, £Z T, TOL5RRBEREIZ
LH(Low Humidity)$ W5 X5 iRERHTHZ LicLr. BEOBREZREIYX. wRERLE
BREOBRAIMICE - T/ u—T Ry 7 A2BERL. ZOREHEEZHZ LITL-T
L. ZDLEDBESBIIRIIVLHTH» . ERITT T, BE #3C) T
1ot

SPMEBEL 2-—2—-2iHRBELZAYVOFETF X E2mEaNTL. RUKAHE

AL(VQ):3.0VBIBEF()0.InATHIAY — > DS TMBEZEE L iz, ERICAVWETIRA
B, 28 TOERLFEKICHOPGH Wik~ A I~ Bl LicHZEEE L THER L,



2—4—-3 KFEARANORBREEORE

S PMIGHRRIL RO fEREE YD 5. BB LI D TR I U TR F DRI,
REBEOEMN LD LS 2P REE LIETHrERT. Vg=3.0VTHEH 2ERDOMNE
ZBHL. Vg=+50V, i=05mAREIES ¥, ZEMOT7 4 — PRy 2 T EEE YR
B2 OABICIRE 2 REE L. BHE T OTIRTEBRBRILST 5, —ER MR L% T,
HUVg=-3.0V, i=0.1nAICR UGB DS TMBEBE L. B L1 Tk,
Ti(d=10nm)/HOPGZM\c. HF#HBROMRE—REIZT iz, T TH— OB5eH%
FIRALTERET R T

B2-28BLU291z. ZORIZLTHIEhiE~T Y FROBERIL A Z—> DS
TMB%EmRYT. H2—28iZmRT 42007y Rk, Fu—7 - Ky 7 ANWEEHER
KHTEBRLEFHKTM IS, 2h ZhoBBRRIERH(t) X E» 5. 5, 10,
208L04 07 THD, <7 ROEZED)IX. #200nm(t, = Smin)d H#9300nm (t,
= 40min) ~&. BBBRILEESEL 2312 oh TH LS o8IML T35, Rkt
FHRDORE S IR ILEBASBEENTVD Z L3R5, t,=40 mind<T > ik,
PROMEWVEREZ L TS, ZHIZERNMED FY 7 b2 TH D, K2 —2 9izid.
Fu—7 Ry s ANEAEIBMERTE CEBR L. BB O B 290%RH I HR
LTI U7z 3 DOMEHEER{L A% —> (1:t, = 5min, 2: t; = 10min, 3: t, = 20min) %77,
LHEHOHAE LR R ->T, BERILFHEE T5L. QWIcDAENTSZ L. 2L
THBRRILEEIE DA E T RBE ST EVWEHICB LA THDZ L3br 5,

REZBMEROFRBEEX T, Fv—7 - Ky 7 ZANOBEEFHB L, £EEIZRBY
ZDOMMEELZRE LI HKEE. KM2-3 0it7id. K2-28kbrRLksiz.
LHZHTIEIDIKIZE A LM LR (H—7 1) 28, NIFAKOBEN ERT Dz
NT, LEWEZDOEINEE (I—72~4DHE) BRERDZZLBbI D, K2 -
29I bR L XSz, BIZiBEO%RHD & X IZIXDOMIMEEN (h—74) BEL
SKR&Lgolk. ZDX5RIESRHTIL t, = 40mindFERERRE TD Z4000nmdD A
mIEhizc. —H, I—7 SRERBRAIRIC I >Tr/e—7 - Ky 7 ARWEER L
MIRE TODDIERY ERLTWS, H—7 53 H—7 1 LIEEALRU T, t,2&<
LThIELA L DRI LRV, SRR FichnTh, BERERERTEALLLH
FHETHY. S PMERSHZ L DBBRILRBOKRE Si%. BMABME IS T, REOE
BZX-oTRESNDZ b o7,



BZ—ZB%@E%%%?(LH%#)FOMI
REimRRIbIERIIE, 1:5, 2:10, 3:20, 4:404H

M2—29 RH=9 0%%HTFTOML
FEimER iR, 1:5, 2:10, 3:204/H



50007

400071

30007

EfE Dlnm ]

20007

1
Y —0

0 10 20 30 40 50
A BRR LR (ty) [ min ]

K2—30 FEEERIL<Y > RERIEE OWEREYE
1-LH%#:, 2-45%RH, 3-65%RH, 4-90%RH, 5-LH&AH(B5#%100%)

K2—31 BEDHROERX
A, EBEBERRETONT, B. BEERETOMI
1. 288k 2. 3B, 3. mBEK, 4. BEERILE
5. BEKRDT A

— 100 —



X2—32 TiHEEEDS PMBEERILIZE TS 2 FREDRE KFNE
(A) LH&#, (BABRH=9 0%

= 101 =



S PMEERERILIZ L > TMI &= FOBRE, BEOBEIZL-TZIDX5iZ
RELSEATHHEL. B2-3 1R LEREKBEDESDELIZE > THETES,
BESEWRIL(LHES) Tk, REKOEIZIIZEEL R WY, B —£KE ik
RENDKRDH T LML . BBRRILIX T/ A — MV AT — )V ORI N7 Tl
2% (W2—-31A) . —F. BEOBESEML TS L, BEKOERIREICHEL
TRBbDEEZBND, FOE. K2—3 1BlikRT Lo, B—REMiZRN
KDOHT BRI ND, Ele. BT DHNOBERKDOERDE L., EOHEA F 2 BHB
THHEEDEATERIAR 2T S, ZOKE. BERILKEIZRELE TS /a2
— MF—F—OWEBITIEAR S, B LOKRNPL, S PMBGERILIZE > T LEHh S
¥ — Y ORI, RSB Bz L Ao TIET5 2 L ishhote, B2—3 20,
ZOWEIC L D0 HREEALDOERER LI, B2—3 2 AlZRT S TMBIL, LHEHT
THIENTENZF—DaA—F—2RLTND, NE—rTy VDRI /IR,
3nmB5nm T, A THMEORWILIAERI N TS, FRiHL T, B2—-32B
2R3 S TM&IX. RH=90% TML &N F—rDa—F—%RL TS, BHDN
#—2 L bBEUMITRTHR—FH. A—#EHTMIL w3, BEERE TNLSh
TERE—r Ty VOBE /X, 3nm/180nmT, HE HPIT S P MEBEERL D4 EEEHE
{BoTNWBZ EXbIb.

2—4—4 BEHFRANORBBEEORE

F|HEF F~OBBRRILIE ORE. $RbbBEEL R~OBILIRORRICEE BB LiXT
FEIZOVWTHORE L. 2 — 2 — 6 CERBEMKEEZRE Lick L Fikic. EER64
AT2X2um2OELFBAZ—V #HEEH L. ZOBIEBEEOHEL LT, BILERE
R UT, 7272 L. S P MBSERLOBAILRE TORT 2 R5bic, BetEaEE
X1 0f5DS5umfs. LichSo THIEREIX 1.1 0 D256 T 1 HORAX ¥ > 720,
RE—VENL U, £, 2X2umieTE BE Y LTHERRILT 5. et
DB E > T ROV (B X #200nm) HFeHERAWTII U,

R2—33i2Z0& 5z LTHIL Lk (Vg=+8.0V,i=0.1nA) ¥ — > OFEEE (Hy) b3
A¥ v YEEIH LTEIT SR TF57Rd. LHEFTHIENEZRE (-7 1) &Y.
RH=90% CTMILE N7k (W—71 1) OHBH,BRENZ EB3bpD., LAL. ZO

— 102 —



H, DX EEABBARZ DI LN o TRBIZDE R D, &5 RERRBEESL T
WS & ZOEBZESIMEY. BRINIZBEHLOWEEHTOIR 2 — 1 6 IKRShi
Vg=+8.0VTDH ~E WK LT, B EDZ e b, Bk RGBSR D1 5
TS RWAS, S PMEGBRRILOVIIERE (RILIRESE . BILERE OFE WIS <
X BILBEREIIBREOBEIKEL TV Lilbhrol, T DBRFE TIXERLIRERA
HESENREAREBPHENRILSRTLE S e, BEPOTIRE~ORIEE (k) Ot
PEELRSTWEbDOLEX RS, S PMBEERILOBMICBNTiX. KIE#HERS
LA TOA 3> OBBIZBEER TS (2-2—- 6B Tl IHBNTHD.

BRI OBS (H,) [mm)

0 1 2 3 4 5 6
A% v

K2—33 BEBERLAY—-VEIREORBEKEN
1. ERERKHEF (LH) , 1L AEKBEMERZHET (RH=90%)

S PMEBBERLOMMBIC I 5. BEOKER MEOHEL., Eid LIRHL
o AZRZBABERIMOMBEZELT, Fu—7 Ry 7/ ZAROBELHBE L. 1E7Z
J2X2 u m2GEE OB ER 21T > THRBRRIL L 7o ¥ — 2 OEEH S (H) 2 HIE L .
WRER2 -3 4Tk LD TRY. AHROALILHAH CORZHERELRL TS, RH

— 103 —



BRI OBE (H) [nm]

BHRRILHLOBS (H) [om]

KAEKADE [atm ]
0.(|)l 0.915 O.(l)2 0.(1)25 Oi0276

5_
4_
3._
g
24 O
LH i
1_
0 ' T T T T
25 40 60 80 100
FHSHIEEE [ %RH ]

R2—34 TiRSEBEREIZE-LZBEREBILA X -2
SFHEE (Hy) DREKREE

5

4 o 8
o

3 o

0

2-0

1_

0~ { i 1 I 1 1

0.0 0.2 0.4 0.6 0.8 1.0

B2 E [atm.]

K2—35 TiHRSEBEREIZERLZBERRBRIE % -V
FHEHE (H) OBRRBEKFNE

— 104 —



225%~ L IBEAEINS S L H X, LH&EA(H, =2.0nm)DFI 2 £, #¥40nm& 2. BE
2 &> TEBERLIROREE (B|EF W) BPE RIS ote. 7T 70 Efliz23C
DEFIARZEZEO.0276KE [2 7] )P HHE L, BEOKELRSEER L . KEX
DEE 3 %RV EBENC D22 5T, S PMBERILARI KEREBEL EX TNS
bbb, BE25%~90%RHOHEH TIIH, iIXS1EEARE REMITES, 25%~
40%RHAHE TE T OEMABRLNTN, FREE(A0~90%RD)iIXIFE—ETH -7, &
E40%RHEL LT hiviE, #inddics bFicTi#BBERItd 5 0ict+54 2B OkH»EH
KEICEE LTV Lisbir ok, BEORRBEOHED. K2 -3 40EREFAR
12X 2u m23EEHEA(Vg=+8.0V, i=0.1nA) 1 BICRRBRRIL LTc "% — > OB EH)» b
i L. ERERLEBBROBEKH T/ v—T Ry 7 ANKEBHRL. ZOREMH
EEZDZ LRI -TREOBRRBELFM L. T0LEOWERMFIL. LRERER
RERMULHEH TH D, K2 -3 SEOHREZEZ LD TRT. EHOOIXBESE
(P)=0%. THROLLERERINLZMFTORRERLTVS, ZOHEH20nmiz. LH
SBETORBEEPSDOFEDTH D, P AWML T &, HIZHMEZIZL D,

P, =50%LL L CI3E—E(~4.0nm) & 725, P OBINIC X W IREXKBANIZERL THDHRR
RREPER L., ZhXBHBRILIZFSL TN bDEELZLND. k. Py250%T
H MM L7coik, BRBESEL 2V, BERILOBEERRE A, KISEOU» b
LR TOMBIBAN L B LTcTch & bhvd, KERG ELFRBRE DL ETIE,

BRFERFIIPRVNE L, S PMIGERRILOE 1| OBEFIIBREKRTHDZ LHBHRTE .
X7, REH LRI UKD EDOP,=20% Tik. BREYDRESPRVIZ-EVLEEATNSZ
ERH. REHPTOS PMBILITIZIE. BRLAKOHIPLOFGRHHZ L HHLH
ZiRot,

2—4—-5 F&®

BREZH#E L TS PMEEERRIEINT 2TV, FHROKESRI X OBER I R LB
REBLETEBIZOVWTRI L.

57, B> THE SN IEERILEESEEIC L > TED LS BT IrER
AL, BREOBELEIROZ LIZL-> T, BEERILFEREZ S PMEBHOET TS
A WAFEREORILBMLATESZ LEHALPIC L, LAL, BEOBEIHIARD

— 105 —



& BRBERILERASIENR Y T AZ — > O RBTEL L. £/, BREEZM X THMT
DMBEREITITBIRED - 7o, BETILICESRBEKBOEEDEILLEZRIZE->TIZ
XoTRZ 2% —RABREMICBRENDI KD T LOKEDOEIICE ST, ThHOR
RIZFPETE S,

Riz. BHEKOKER BEFSEIZL > T, REHNOBBRBILEENRE O X 52t
T 5 %I, S PMBBERILOTIHIRRE (RRILIRRREEE S HEREWER) T,
K DPREEEIZ L > TRISREHERINTNDZ EMBb ok, S5z, BE30%RHE
EETmEIiE, RS +akassfmiEfaTtEsz L. 29, bikSkgott
BITAEETIIENZ L2B3bh o, KESKSENR0.0latmEL FTHiZ-X Y LEIRLH -
ez LT3 L. BESEOHRIZ0IatmI L2 WS EBVEBESETLIRRTZ A2
Pofe. LPLAENRDL, KRPFLEAUBRSEETHRERRIRD L. ZOMRIKIT-&
BN TEE, REKZBEETIBEOBIILEZRIGA~DFEN, EETE RN LE
RLTWS, |

BEDz b, KEHTHDS PMBMIMTIZIZEEEKEKD 2 OOEZEZRB LA
STRBLBNZ EPRENT, MIOBBEPIPCTTHHIZIZ. FHTT o7 X 57k
MITBRBEOHENREETH S,

— 106 —



FE_EDSEXM

1) T. R. Albrecht, M. M. Dovek, M. D. Kirk, C. A. Lang, C. E Quate and D. P. E. Smith, Appl.
Phys. Lett., 55 (1989) 1727.

2) R. L. McCarley, S. A. Hendricks and A. J. Bard, J. Phys. Chem., 96 (1992) 10089.

3) H. Sugimura, T. Uchida, N. Shimo, N. Kitamura and H. Masuhara, Jpn. J. Appl. Phys.,32
(1993) L553.

4) H. Sugimura, T. Uchida, N. Kitamura and H. Masuhara, Appl. Phys. Lett.,63 (1993) 1288.

5) H. Sugimura, T. Uchida, N. Shimo and H. Masuhara, Electrochemical Processing of Tailored
Materials (2nd International Symposium), Eds. R. Alkire, N. Masuko and D. R. Sadway
(Electrochemical Society Inc., 1996)

6) H. Sugimura, N. Kitamura and H. Masuhara, Jpn. J. Appl. Phys., in press

7) H. Sugimura, T. Uchida, N. Kitamura and H. Masuhara, J. Phys. Chem., in press

8) H. Sugimura, T. Uchida, N. Kitamura N. Shimo and H. Masuhara, J. Vac. Sci. Technol. B,
submitted

9) T. Thundat, .. A. Nagahara, P. I. Oden, S. M. Lindsay, M. A. George, and W. S. Glaunsinger,
J. Vac. Sci. Technol. A, 8 (1990) 3537.

10) L. Yong, Anodic Oxide Films (Academic Press, New York, 1961); The Anodic Behavior of
Metals and Semiconductors Series, Edited by J. W. Diggle (Marcel Dekker, Inc., New York,
1972)

11) D. A. Grigg, P. E. Russell and J. E. Griffith, J. Vac. Sci. Technol. A, 10 (1992) 680.

12) Nikon Technical Bulletin Vol.1 (Nikon Co.)

13) N. Yokoi, S. Ueda, S. Namba and M. Takai, Jpn. J. Appl. Phys. 32 (1993) L129

14) C. K. Dyer and J. S. L. Leach, J. Electrochem. Soc., 125 819778) 1032.

15) E-R. E Fan and A. J. Bard, J. Phys. Chem. 94,3761 (1990)

16) X. Zheng, J. Hetrick, S.-Y. Yau and M. H. Nayfeh, Ultramicroscopy 42-44, 1303 (1992)

17) O. Takai and H. Sugimura, Proc. ISPC-8 Tokyo, (1987) 1675.

18) J. S. Solomon and W, L. Baun, Surf. Sci. 51, 228 (1975)

19) M.Jobin, R.Emch, EZenhausern and P. Descouts, J. Vac. Sci. Technol. B,9 (1991) 1263.

20) A.J. Bard and L. R. Faulkner, Electrochemical Method, Fandamentals and Application
(John Wiley & Sons, 1980)

21) A. K. Vijh ed., Oxides and Oxide Films (Marcel Dekker, Inc., New York, Vol. 5, 1977)

22) J. A. Dagata, J. Schneir, H. H. Harary, C. J. Evans, M. T. Postek, and J. Bennett, Appl. Phys.
Lett. 56,2001 (1990)

23) J. A. Dagata, W Tseng, J. Bennett, C. J. Evans, J. Schneir and H. H. Harary, Appl. Phys. lett.
57, 2437 (1990)

24) J. A. Dagata, J. Schneir, H. H. Harary, J. Bennett, and W. Tseng, J. Vac. Sci. Technol. B, 9,
1384 (1991)

25) H.C.Day and D.R.Allee, Appl. Phys. Lett., 62, 2691 (1993)

26) M. Yasutake, Y. Ejiri and T. Hattori, Jpn. J. Appl. Phys.,32 (1993) L1021.

27) BIRMESR, EN KB OL#E, 1993) p388.

— 107 —



BZE BEFIRADYE - LR L ENEZFA LR E

BALF & 2 (TiIO)IE. ZED RV F¥ ¥y v THFIB.0eVORILM I BAKTHS. Z0F¥H

WRHEIC BSOSV BRI Ko T, e, FEREBE L LTORAREH ST
[1] . RETIX. TiO,nWER - {LZNMEE DS PMIC LS5 L. 2 O 2FI1H
L Te R 2B OB RIZ DV TR B,

FBIEHTR. EBF % KAICAKP TRRI N BRBILIEOLE M SEidtk 2.
EHEB D RNVEBMEEL DRV EBEFARS Mtk > TEETS [2, 3] . 28T
. BETHRHELE S PMBEEBRIELOFEEANWT, F4rRlEFiEbd 5528k 4]
&, S PMIGBERILIZ X - THEREIWEBMEF Z L Db RISEICEB LEFHF LY vV &
774 7t AOERN R BT ORREE LD [4] . BI3IMHTIX. S PMIEE
BALIZ X o TINTESNBRILF # > A 7 a ¥ — > ORBEERE L 22 F LTkt
FREEHIC L DRIOEABEBILOWM LT o7 [3] . BRIz, F4EH T, FHHE
REDOXMBIEIE LY Y 75 74 BN EMABRDE T, <4 72 X— MV AT —1 D%
FERE TR E B L THRBEN Y — LT B FHIZOVWTRE L. Z2OIAM L LTHE
—BALT # LR ORIRER® 2R A [5, 6],

— 108 —



3—1 BEFI U READEER M RIFEMRICLIBRE L FIVBFME [2, 3]

3—1—-1 [RL&IC

HARBILE BB IC L > TEBF ¥ LIt BREh B bF # 3K D, BifE R,
PR RERALT Z v LRI, PEAREEEE->TRY. Bkd 5 MEt 2Ry &
BHISNTWS [7, 8] ., ¥k, ZOXRMBILEL. WEESEERMMES OBENH
BEERFZIREZTVWS [9] . FXUREBILEESIT T 5z Lik. F2>
MBROEAmM TORBIZE > THLEETHLEEZLND,

S TMRAFMOD X 5 REER v —THEBEIE. 7/ A—MAT—ADO. FHEHE
STBBRIIRFAT =N TO, RSBETRAOZBERTESFETHY. ZThETLAE
FHIZEDEBTF ¥ o ROMOWMENED b TE e, Mirandabid, &Flic. F7 Bk
BALIROREHMN S TMIZ X > THEWRERZ L &2mRLE [1 0] . FF¥-HRBILEDOE
SHIPE D b RAEBTF 4 ¥ (Scanning Tunneliing Spectroscopy ©: S T S) 1z & - T#¥i
I, EONBEREHLERENY Ry y 708 HIEESHTHS [11—13] . EBHEEK
B P TORRILIE, T 5% » OBKALZNINE., BHBBRILEORRE LT 2> OEfENR, ST
M/AFMIZE>THRAGNTNS [14],

¥l FEUORMBRILIEL, ZOFEEREIC X > TEAEEREEZR L. EESILER
FT~ORFANRBEEEZREENTWS [7, 8] . LEMN-T. ZOXREMDOFTMILEL VT
HETHD, SEIERPEE, 2L 2T SIC, GaAs, WSe,BE KB LBRL, £0
HEHES TM/ ST SIZ ko TRMliT AN MESNTND [15~-21] . ZDKk
FESTM/STSizk» T, REEHCTOBRHOER L FHEIETAEREELZ L
NTE D,

AT KRB TR ENF ¥ OBRBRILEOBSNEE L EEEEZ., STM/
ST Sz k- Tl LZDHKRIZONWTERT S,

3—1—-2 =B
EXEBP XNVENE F-8 SETHEALLELOLFELUL. #&E S v — 7 BHMSEH

— 109 —



HEE (b1 a—8B1FL3E SPI3600) &. EAEM M XVEMFEL=Y § (B 2—F
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TRARLRW. M3 —1iz, &8/ Fx v 7 /TiO, /Ti b ¥ RVEEEOZR N F—
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WOHIZHEIREDETFIX. FREVZRAX—DENEHOFEHHREBANLBDZ LA
WHE LY, TIONLHEH~BETF IRV IBRBID. TONSTARETE, ST
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BTEHZLiX. FAIZV Y aryBREBMVEDORE (23] ZOTHHESh TS, B
LD S TMEEBST T, S TMOAREZETSZ LA TES D,
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