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YBKL -FORKERAEL<ITZ2ETHSZLOFEDE LD, EREDE
ROBEDTHB.

(1) AMORORBREESS55 nmfhACE-I7DHOY . CORRICED
KIEERHB<CALoND, FBEB\ETEIERI 10 nmiELRDZ & THREER
FF2MBICRDY, 780 nmDL—-F&EE630nmOL —FTEZH|RIDCE
NTERE BRBUXARETHN2°=33000HLB3<RBR23%EICRAD, *

-1-



DRBUEEELCHEBI D LN TES,

(2) L-YE-LTIDHDEDCL - PREBAR EEHAEDOE THER
931583 BARIOBRENTHEXOEEREEICH B0, BREECTS
CETEDPERBADL —FEHXRELTERTES, ZLACHIDONRE
RAWEHBSTE. KDESEOMFHREE LS,

(3) L—-YREL D ITEHS>THVWSBA., L —TFAOERIEVEENE
BIBBICENTEENTESY, CORORET 1 27%F. XTHEREFLTLHET
BIB5. TOERBEORLENTREE 1D,

DEDESBZLOFEADRDIC. H8EkL —FORRER & TREALT &
SETBRAAR. B BITOATVWD, ¥EEL - FORERIFVIODTERLE
1962F(CE. GaAsPREAHVWLEIAEXATORIENIBREINTVED,
FGaAs-AlGai-xAsRL-TOEREGRIRNIKRELLZZOREFD
1971HELZE BULROL-YFTERT00~720nmTo/ULREMENE
RWEINTWBY, AIRFEKRL - TORREE AlGaAsRicEEEFHTGa
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NTWEWD, ZOROERNLT A AZWAINZ(CE. X EE@IIDI S
LDERBND, > THREROA[RFEMZEARIOEZDE. GaND
ATNREDBRILESYWER I - VIRILEDI-EXRRRRICE SN B,
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FTE3GaAsaHIRELTHWRZENTES, GaAsEIRICKRTFREST
5A1GalnPR&ED. BEREBEOBAIRILF - FFrvy7EdH2.
3eVTHhhH, FBMBEQIEAN AL D CRBHEICW:2ZTORBEH/N-TF
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CHHRINTHED'Y, LPERRETZOREEMRT 2D EHEENTEAL.

(2) A1GaAsPHZ#s

SRR THD AlGaAsic. VEIRTHS PEMAEZ AlGai-x
As:i P, RERI.MTRER L UTRAICHREBOITONEMERTHS'Y,
LYCOMBEATGaAsRFAL—FIZEVWT, DIHWICHRDIETIEIC
EOTEHEICMD 2R AHZEMTIEHNT, £0U 5y FEMHELTEAS
nie'v, ZoBsg.A1.Gai-<As1-,P,RERICEEINDPOEE. Al
Gai-xAsi-yP, b GaAsEREDBTEENIRLNDEHETHD . ZODER
y~0. 05, IhTHd, ZLTZOMMEEIAT GaAsRICEEFEEL
WwWeExH6N3,
Al:Gai-xAsi1-yP,POPOEEEBINT 5L ZOIXNLF N2 F¥y
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DOHMREZRR . ZOEEAEDRBTHEEBE 15, Z0RH ORI
BV E LTI D GEERAIAYEEL - DI 5y REMBE LTHFT
&%
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F-NYEFyvyIiE InAsmpO. 36eVhsGaPm2. 261eVE
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K1-3(ZInGaAsPRBOHEMOELICHTZIIRNF N RF¥Fvy S
OTLS JUERFEBRRAETS. COIni-«Ga:As P ZMHE SR
BOLDONBEIAFTEZInNPELUGaAsEREIRICAWRZENTES
2%, ERLELVWRANHFENTVLS,

InPAEIRETBE InGaAsP BREAODIRNLF—ND R¥vvw T3
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ENNTEDZ?Y, CNEET7ANEOBEETORWT. 7-0. SumdDEKIZHE
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W, |
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H5Ine.ssGass1PD1. 88eVETOHEBTE(IEZZENTES, &
DT RTCOBEHTEEEBED/N Y FESEEZE DO T OAFNED S8 (5F)
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L - OERERRRGERSINTNE®Y,
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MO. 31, 8LUO0. 39 fMEDHLEDTHD. Reatk. y»0. 31D Ga
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Asi- P, EIRZEAWVWSZEZDLICERLEZINGaASPREOIRILF N
Y R¥eyw JIABEREBIT1. 80~2. 10eV (KR689~580nm
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O0~2. 15eV (653~577nm) OFEF%ELZZENTE He—Ne
L—TORREBAHN-TED, GaAsosi1Po. s BRIRICAVEBEDI n
GaAsPRRD BROIRXNF-NUR¥FyySOfE. 2. 15eVIICOD

1.351 eV 2 261 eV
InP GaP

4

GaASO.BIP 0.39
GaASO.SQP 0.31

5.6

1.424 eV

B1-3 RIEEICEDHABLEINGaASPHTREOET RILF -\
F¥vy 718 (ER) EERFERE (BB) . BhiCizGaAs,
GaA Si-y P 9334:0 In PE*&@%%?I’E%@?%%?O
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EOSFHIESF O vV (MBE) BREFOMOMKECHEATHRNGE
BREDTHN. ZORENKESH L.
COLPERERARIERDATIGaAsRL - TORRICAVLWLNTELRLD
T, ROUVBRZIN I THRLRTERILINTED. LPERRATL -V
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BEX o DELICHT IRFEAEOELLETRYT. MRBAPOAsSREE>—
F (X'as=9. 6X104) (&>, REDRFESEAa aldX (X
LTEEEENICELLLTVWS, COBERNAa/a=0cTb3AEHEAM (K
2-12TWEX'=0. 0198) CHEVWTERTRTFESHN LB END
» 3,
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EOBERFBDRLZ LD, BRTCORTESEALARBE TCORTES
ZHLIIRBD, GaAsi-,P, (y=0. 39) EiROBERFEHE4. 90
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BFESHIRNATVRBE. BERATORFAESEAa/a=-0. 039¢&R
%, B2—1208B5E. X's.=0. 020 2(ChVWTHERAECHRFESY
BN3Z &85, o

2-3—4 TJ7AbIRYEIZRZ(PL)IICED
IXNF—I\D R¥ vy TOFHE

InGaAsPRROIALF /Y E¥ryFE TLY ROLILYIS S
ZIEOEEICHMEINTWVWSY, ZCTREEDRSH. BRTOPLIARY
FVRIEDSIRNF-NY E¥ vy TaRDE, MECAWZHEXE.Ar:
L-FDER488. OnmOHEERIRT. HHE100mWTH 3, AHDRE
FEEBHCEOHCEYRFETEOND 74 VY ~CRHEXEHB I THEET
o7 02—-13(cGaAse.ssPa.s1BLUGaASe.s1Po.ssBIREICHR
Li-E20RBEDI nGaAsPRBOERTOP LARY MLEKRT,

FRICBEVWTPLZARY MR, FOELIDIRTUNY R ERONDE
—DE-IHhBEMHITWVWD, COPLARY OB E. RATEREND/INY
RIERNZ R MVOBEEOBREED 71 vT1 2T &DINGaAsPRE
DIRNF-ND EF¥vy TOBEERD Y,
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I(hvu)« (kT)®*2(hvu—E;g) "texp [— (hv—-E,) /kT]
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CZRkI (hv) & XAFOIRILF— hv(:ZB.(TZaP Lo, E.@dxx
WE=ND RFv Y TOETHD, K214 B2OHEBD Ini-Ga.
As:PiBBICBIZRERTOIXNLF-N\Y R¥vrvIDE%E. BRARP
DAsE, X'wslIHULTRT, RPZELEBDEDHICAFSICLZGaAsHE
IEDINGaAsPREBOFT -7 &HECTOy b L, X a:HVNE R
BT X asDERCHTIEDBEFRFINIVD, X'asDBMIZEER S
TEDEERBFLRICKELBO>TWBCEN DN B,

£2-1,. £2-2(2. GaAse.ssPe. 1 bLUGaAse. s Po.soiRE
CRFESIBZInGaAsPREZHKRTEZAROMEMAX . BEKLEIN
GaAsPRRBOHMXx. z. BLROHEEHK . RRECHEIREDERTE
BEAa/a (= (ac,. —asuv.) SAsur.) EEBHICPLAENOKDIZE
BTOIRILF N R¥vyTEAFTEDHTRY,
HELEINGaAsPRERODE DI EI2KIZAMULTPLAEST>=. K
2-15(22KIZHEIT2BL2OMEBRETTOD. GaAse.siPo.soFEiREIZAK
RBULEIN -xGaAs:Pi BB (z=0) OPLZ~RY bILETFRT, ek
FEROP LAMEELBUAr- LYKk 488. OnmoOERERERTHH. £
OXEHEF200mW, HHREXETOMEZRE (E10°W,/ cm*THhd, i
HEENBVEBCE, BRI SDOP LIRY MULE, ZORRD 53 REgHN
ERONZBVWE-—DE-IDHDOMBN. MEXREZHTEEEIRIL
F-MCEDLWE -7 RNE. BICBENEEEZFB<TIECDEIRILF
—IORDLEVWE -7 FEERD, BIXNF-ROBVE -7 [ FNELBRHT
LES, |

N o@PLE-VofBAFMBRELCH LTTOY FLEBD AR
— 162579, AHEREO LR CH>TEIRNLF -ROBVWE- VDT RILF
—{d100~200KDEEHHETO. 44meV ,/degDBETEILHST
W2, FNICHLT, EIXRNF-ROBOLWE -7 (JEI BN SEITRIL

_.34_



(eV)

T T

ook Inhx Gax ASZ P'_z /GQA5|-yPy i
N 2 — :
N
+ 20- . -
Y
i N\

9, .
AN r\A \‘\
|\ 1.8 |
T a
> 1.7+ o ¥y=031 dt 793°C 2
N o y=039 at 790°C'
H 1.6r 4 y=0.0 at 785°C 1

| \
156 5 10 15
l atomic%
XAS ( 7 6)

B2-14 X'amZ{txtizBoGaAs-,P, (y=0. 31, 0. 39)
BIUGaAsERIIBTFESTSInGaAsPREBOERIC
BIFBZIRNF N> FF¥v v 7O GaAsHRICBTIFES
75InGaAsPRREDT -4 EAH#HSICKS,

-35-



TxLF- (eV)
2.25 220 215

InGaP on GaAsg.e1 Po.39

PL at 2K
excit.1
x1

i | =
p D-A 10
fj ' x 20
N i 102

N >~ x600
=
[ -3
e 10

x20000

10

x320000
550 560 570
B (nm)

B2-15 GaAse.ciPe.ssBREDINGaPRBOZ2KIZEIIZPLZ
A7 MV OREERE KFL. BEBENFBVRICRENSD-ATR
UBDIEWE -V @ RF——7 0 TIRTVICLDHEXTH S,

~-36-



7 225F ooe IN6.30Ga0.70 P 1
:>>- "poo .0....
o) oo,
.'me

2.2 }ax000000000000000 ° |
| D-A .
= .
215 .
H
O
|
A

210t ‘ -

0 100 200 300
A HHR E ( K)

B2-16 GaAss.ciPo:eBEIREDINGaPREOPLE-VIXILF
-DREHKEN. BELFRICH#ST Eor TRUENY RIEEXD
- EIRXLF—RBETBIND-ATRLERF——77
tTHIRTCEBRAEBIRINF —RABET 2,

-37-



F—R~NTThU. 100KFETHRET 5. CORDLVE—T7 DIRSEI

OREXBEEBLIDIEE/EIRINF RN T TS,
()?K*iﬂagiélegilzﬁie:3?\ E%ZEJK)L:Fx‘ﬂw’\f/f7 h?r%SO
QORENBEEB<TDEERLBIE-VITAD,

EWDRF——FoETH (D-A) RPILBEALOEHE—HTZ. 2D
EDSBEIRLF—ROBVE—231Y KEEXTHD, BOLVWE—-(ED
—ARTFICELBRENERBELES, BEPCEBIDIRF—E77ETI90R
BAELTE ZFRAEOERRM. GEFa1-THhomS i, BLUTT5T774 b

%£2-1 GaAse.coPo. o1 ZRERCHTESTS InGaAsPRESE
793CTLPERRKRY BEOBABEBX 1ny X'oaw X'aew X'po HETZE
BESX. Y. « REFONEFRE K. Kos. Koo BFESEAa/ aBLU
FRICBIBIRNF - K¥vy TEERT,

X'in X'sa X'as X'p X y Kee Kos K, Aa/a(%) Eg(eV)

95.6 1.47 0.0 2.90 0.67 0.0 22.8 - 17.2 0 2.115
94.7 1.44 0.952 2.86 0.67 0.0 23.3 - 17.5 0 2.105
94.4 1.26 1.93 2.39 0.68 0.03 27.0 0.777 20.3 0.03 2.089
92.0 1.68 3.71 2.64 0.69 0.04 20.5 0.539 18.2 0.02 2.078
88.9 1.95 6.92 2.22 0.72 0.12 18.5 0.867 19.8 0.07 2.036
86.7 2.12 10.2 1.01 0.77 0.22 18.2 1.08 38.6 0.05 1.982
85.7 2.51 10.9 0.876 0.80 0.27 15.9 1.24 41.7 0.01 1.957
84.8 3.16 11.5 0.5350.83 0.34 13.1 1.48 61.7 O 1.916
84.0 3 0.423 0.89 0.47 13.2 1.93 62.6 0.23 1.874

37 12.2
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£2-2 GaAsoeiPo o BERRCHETESTS InGaAsPRES
793°CTLPERET ZEOBIBELX ' 1n. X'oow X'as X'o, BETZE
R X. v, SETOHEBEBRKe. Kese Koo RFEGEA2/ aBLUE
BICHIBTRILE )Y k¥ vy TE&RT,

X'1in X‘Ga X]Qs X'p X Yy Koa. Kﬂs Kp Zka/a(%) Eg(eV)

95.6 1.55 0.097 2.79 0.74 0.05 23.9 25.8 17.0 0.05 2.170
95.1 1.40 0.96 2.50 0.72 0.03 25.7 1.56 19.4 0 2.151
94.2 1.48 1.88 2.42 0.75 0.07 25.3 1.86 19.2 - 2.152
92.6 1.54 3.63 2.24 0.74 0.07 24.0 0.964 20.8 - 2.134
89.7 ’1.80 6.82 1.70 0.79 0.14 21.9 1.03 25.3 0.08 2.101
86.4 2.60 9.53 1.50 0.83 0.26 16.0 1.36 24.7 - 2.033
84.5 3.78 10.6 1.10 0.88 0.34 11.6 1.60 30.0 0.08 1.979
84.1 4.00 10.9 1.0t 0.89 0.37 11.1 1.70 31.2 - 1.948

R— D SDCOBRICELDEDEEZIOSND, D-ARTIZKBIFEAIBRE
nadcehn, BRULEINGaAsSPRENRHLGHEZBELTWSZ END
"3,

2—4 R-EYUWHMH

2-4-1 FyUVREOMTE

DHEBEABIA¥EAKL -FOR-ETREELTIRNF-ND RF¥Y
‘yjd)j(%l,\bﬁ‘y FE(Zﬁbﬂéo B2-14&LDIn-xGaxA s:Pi-2R
EBOIRXINF-NYERXvyv T AsORRBLEZHNNEVWIEXRZLRDBEH.
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InGaAsPL—-H¥0DU5v REBICEzD/NEWInGaP=xRACHEWHE
BOELOHOAVnSND, CCTRIRR640nmOL Y075y REHHTH
3., zH0. 05MINni-xGaxAs:Pi- BB NOPESLUNEDOR-I>
b R—E2THEERIE Uk,

RSN TNW3GaAs PREEROBELEnK THSB. REEZPEICF
— BT ULEBSEER-BRRERAICP — nESHERIND 2. COP—
NESICELDBREBEZEED SCBESNICHBETEZS, COZELEFALT. p¥
InGaAsPRREDFX v VEEDONEICE. van—der—Pauwik
ARG R ENTES D, 2-17TICUECAVESERERETRT,

NEInGaAsPRREDBSICEP — nESICKDEREEAEIRL S8
THCENTERN, ZOLOERBEORAICAUEERARELT 3y b+ -
NIVTAF— FEEB L. COF 1 F— ROBSTEOFAM/NA 7 ABEK
FHLDFv U VBEAKOZC-VRAEEEZAW: B2-18Ic> a3y b*
— 44— FOBEETRT, COF A A~ ROFAMINA TP AV EELIE B
DOBEECOELERF—BE N.EORMICIXRAOMERENRITZ",

Ne=2/(S%?e.€0q) - [d (1/C%) /d (=V) ] (2-2)

CCIZSREBEESEA. . ILBABR. cFEZOREXTHS, InGaAs
PRBOLBERDEDT — 5 EBEIhTHEVW, InPD12. 358KV
GaPp11. 10h6ABLT. e-=11. BELTEE L,

2—4-2 7UR—-T7InGaAsPlREDFvY VEE
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BEABRVMHOMEDOZICER L TW3b0 s FRENS, GaAslRICAL
LGagtBbiUGaAsBEER. InGaAsPRERICAW: InP, In
As, GaP, GaAsZERBLUGazBEIRTENDIEDLDTH S
P, InGaAsPHEEOI nEEBEISNOHENLEDTHS, InGaAs
PREBADOOWIRLULN I nEBTERINTWSED, 2O ngBD
MENRREOMEZETIETVLREDEEXS,

2—-4—-3 InGaAsPAOR-EVY
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AETERGaPRERES - FELTAWY - REABEICEINDGaASPHE
RICHRFEST2EAMENI nGaAsPRERD. 800 CTHORIBIELE
BNk INGaAsPRBROBIBIREI. AsDPRBRWVWEERTIEI n—
Ga—-P=xRhOBIBHRETCHEUTESZN, ZAROFEBLDEPOZWICSH
Hy BN R oNnTz.. CNEEBRTHERDPSPHERL. POARENEHDL
TWahEHEBbnhd, PORLENSB800CICHEITZPOESEP- 2R
& HBENERAZEFOBARADBS RTINS REER -T2, SN
JS5774 bR—- FOBHDRICLZLDEEZSND,

KB LIOEBEFOAREAVWTGaAsPEIREC, B5SHESS
~15CE LEBSHRSECEIDEREITV. FBLRBS JURFLERE %
BORRE%#1EBR. HMERBATOASOEX'wsh'11at%a#z s BT
DAsOEEHNHTZZ LR ELDZEHD. COX 1 DBEUTFTHREREZTD
WEHNH -z, BRULEGaAsPEEEDI N -xGaxAsPi- RROXE
CEGaAs: -, P RIRREICHEET 52 02\ F (ZEERE LTV EEN
RMMHEE L COMORERREOY DNy F EORFv T L, BiRkE
BRLTWAGaAstéGaAs - P, bOBRFAEBICEALTGaAs P,
BHICHEET3EEICLDbDEEZHND,

RERBOBRFEREERDEFEREOBOBRFESIRELZ XB_EREICK
BO0vFIN-TTUELR, ChiCLNELZOEBROBRELORELEI N
GaAsPREROBTESEZMGHZRWELE,

Ar L-4m488. OnmoEERZAVWT. B2OHEMADI n:-«Gax
As:Pi BREROERSLIUVU22KTOPLIRY MVOMEEIT >z, ZRICH
WTPLZRY MLBTRTNAY RBRNERSNBE—DE—IHhBH->TH
D, COE—TIRNF—EIRT FLERENSINGaAsPREOIRI
XY ¥ vy TERDR, 2KIZBIFBP LIRY MUIE RieNEEHR
WERIZIEY RBRERCLBBMOE—DE 7 ER B, HEXLBELEB TS
EEIRLF-RICD-ARTICLBRRELEEZSNBBOLVE— IHRNE,
AHBEEZZLIELEONY REREATI XV -OREKENHIEI100~30
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GaAse.s1 Po.ssEIRFICHELIZINI-xGaxAs:Pi- B8R (y~0.
O0b) n*v Y VEE%A. pERREOHBSEvan—-der—Pauwiilck
D, FENERRBOBS(CEC-VMEZEAVTHELZ, PV E-TFIn
GaAsPREENEOBEHERL. ZTOFvUVREER 1. 7x107
cm3E, PYE-TDGaAsREDBECHRTAEWMEERLE, Znk
F—~TJUlplE. 8LUTea F—7UENEINGaAsPRREOF YU VE
EZAEL. WIFhOBSZEWTH, BHEPO K-> rOREICH LERP
OFv)VYREN10'® cm™® LUEOBEXTCEITERNICIEMT D L4
M, THTENSEBEL -FDI Sy RKBILEREND, ¥y UvRES
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BT ENAMNCRDT,.
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B3E YT7IW~70 (DH) BEDEIAE LT L —YOHE

3—1 i

DHiEEE. BEXICHFETIEE0. 1 umBEDOBVELE.R. LTHoiE
HELDHIRNF—NY R¥ vy THKREL DOBIHRNMNIVWHHTHER
L2735y RETERAT. BHEBIZEAINZF VYUY, BLURELEXERE
MBRICEHLADDI LD THD, EFHEEENIDI nGaAs P RIBEOMEME.
FREDBEROFENNFEREDEESHENH D, EHBRICEIAENEZF VY
Vi EHEEYSY RBEEORAICHFRET 5T ORE(CK > TEMERICHA
LRAHOND, ZEOLOIVIY FEBOIXNF-NVERFvy T3, FvUv %
FALADDDICH A BEIDANTORELERTEDIAEINVLEERS,

FRERBTCHRAELEAEL FHENSI Sy REBRIZLAE LN S, EH
BrhETH LT, X3y REABAITGaAs PEIFVERE T LAE
& FITENMRR AT, L —FOBRENEBINT S, #->TI 3 REDOE
S EMELOAN UAHTERL DG E LRI IVEN H D,

HIREICRERLUEZDHBENSL —FH A4 - FAERTZCE. BREAA
DA -V IBRZERT DVEN HD, ztwmECL —*f;’*%?ﬁ@ﬁ:&)d):’citﬁfi
BREBNTOIREBEEA LBRTNAEIRSRL, COL-TFEFAERTIDERE
OEMmEICDHBEATER T IHERRTOtLR. QDHBESEEM LEZDIN
X bS5 TEBEER L. ~NERCIDRIRFLEEM LR, SRFICHET
PETFERTOER. OB EZUNET DL EHIRTORRVWERBICT D12
OIZ. Ny T =S ADOYIO Y bBIUERZTORRTOEZ, CHGFHZen
TE 3,

AETEGaAse o Pe o BIREDER640nmDINnGaAsP DH
L ORECHER L-YOEFREET Y REOHRE LU ZDEIDE
E. ENEOBR - ATHRETHER. FUENSI Y RBRADY —VERS
SUHD LA LEZSORFBRICODVWTHERS, FLTRBLEX 54 7S
SUAG R I THEEEKL 514~ ROERTOEIOBEAE~R 3,
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3-2 FEMEBELUY 5y REOHEM

InGaAsP DHL-—YoREREROEBEELT. He—NeHHixL—#
ORIFERE632. 8nm(CEV640nm, BLUHe—NeHZL-FO%k
RERLDEWVWE20 nmARAE, ChoDRIRERICLDEHEDINGa
As PRBMEME—BNICTHRE S,

25y FBIIGERBDIRNF - N\ R¥ vy TEIDATORBEHFETKRE
WIRLF -V ¥ vy TEHORRERIVENHD. GaAse.c1Pe.ss
BEIROZERFESRLDI nGaAsPRERTE FAINEFvUVERALRA
HBDLEHDRAEESOANTOREZEH TE RV, KX TCENTOREE
TEBRITRECL. LTV EL U TLHET 2HIC.COFRFEHRL
TREBROIRANF N EXv v 7A2HBOBERD I ne.27Gaos.7:sASe. 05
Po.oskE Y 3y FBIZEAT,

COUIv RBIZELD, BER640nmODEUEBICHLT190meVOFX
DANTOBEEAENTZES, £3-1CER640nmdDINnGaAsP DH
L-YOEMBEY Sy FBOMME. BASIUHELDRDRIND RII5X
— 5 &Y,

3—-3 InGaAsPRBOBSR -—NAZTHREFHR

FBEL -YORMBEBSARBEJ (3. FIBEREICIOLCHLERERE. L
—FRBOBXEITEMET O CHBERBRECEI>TEREIN, XA TEDT
CEDTEBY,

Jin=dJded/ n+d/nIB{ai+1/L In(1/R) } (3—-1)

CZRJIBFHERECLELBRAEE. dIEHEOES n(XEHBEOEFY
. TEACLAHHRE. BEHEBEHR a (FAPIEEL LEFvrvETFIR.EL
TRISHFATORFETHD, (3—1) XLDEUBOEFHEN LHABERR
BEJ o EQFEHORRCHD. nOEHIBNT 3 LHBREABERETTS
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£3—1 GaAse.ciPeseHIRLEODEREA0ONmOL—YOEUBI LU
25y REBOHMBEINY RIS X -4,

N RISA-4 (eV) SRE sTEE
Epoct 1. 979 1. 883
Epcted 2. 170 2. 130
AEpcted-act. 0. 191 0. 147
AEx-p2°t: - 0. 094
ETE A x=0. 88, z=0. 34
75y R x=0. 74, z=0. 05

ZENDHH B,

BFHEnE BANCEIASNLEEFHVERERT () CHESEBT (
XELEELF) 2. EOXSBBSTHREINZINCEH>TREZIND, 2O
BoIhAE. BESEBEOIXINF-L~NIVE- EHEEBHROIRILF—L
AWEx (FRE@EL) EDEEX (EL) —Er. BLTEFNTIADINY ROWEE
FENcr BEUNcx (Ne) ITEHTREEND, FHFHNTEFH RV
DBICRS ERET D, THEXH (XLELH) ECHEINIEBEFHOL
N«/Nr (ERRATRI S ENTESRSD,

N,/ Nr =Ncx,/ ' Nerexp {— (Ex(E.) —Er ) /kT} (3-2)

BONLBFROLIDEFHIRNI

n={1+7:/7TxX (1+nx/"np )} ! (3—-3)
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EHETED, 22 EREEBSICIASNAETAR nr GEREBHC
IASNBETH. TQEREBHCIASNEBRTOSS. T IHEEBS
CEASNEBTOER. KEKLYTVER TEHETRETHSZ, HECS
WTHUTFERIREEB BT,

(1) FASNEBEFEIRTHERES THERIND,

(2) BEEBFICIASINLETFEFB T THEBREY 5.
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