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EFFECT OF DIFFERENT ANNEALING
ON P-HgCdTe of LPE

Abstract

In the fabrication of P-Hg1.Cd,Te materials, annealing is often used as a
means to adjust electrical and optical characteristics of Hg:.«CdyTe. But the
heat treatment aiso causes the changes of carrier concentration and the
redistribution of composition. In this paper, we studied the effect of different
annealing on two types of P—fype Hg1«xCdTe by liquid phase epitaxy (LPE):
one is As-doped HgCdTe by LPE, with annealin‘g at high temperature and low
temperature. Activating element As is the purpose of high temperature
annealing and low temperature annealing is to eliminate the Hg vacancy of the
material. Another is Hg vacancy P-type Hg:.CdsTe by LPE through low
temperature annealing, aiming to regulate mercury vacancy concentration. The
effect of activation annealing on composition of As-doped Hg:<xCdxTe epilayers
was studied, and compositional change of epilayer before and after the
annealing process was compared to test effect of the mercury vacancy

concentration on the infrared transmission spectra measurement.

The As-doped Hg1xCdxTe epilayers used in this thesis was grown by
Te-rich liquid phase epitaxy in a vertical dipping system. We made a brief
introduction on the growth system and process. We also made a
comprehensive characterization of this Hgy.xCd,Te epilayer. The thickness of
the epilayer was evaluated by the infrared transmission spectra measurements.
The carrier concentration was determined by Hall measurements.

Effect of activation annealing on element Cd composition in As-doped

Hg:«CdyTe epilayers was studied, the experiment was done on different heat

- treaiment conditions and on epilayer with different thickness. It was shown that

the thicker of the epilayer, the slighter influence of activation anneal on the
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epilayer composition on the samé annealing condition. At the same annealing
temperature, the composition increased gradually with the annealing time. Hall
test of the material showed that As in Hg,.xCdxTe epilayers could be activated
through high and low temperature annealing. Composition interdiffusion of
As-doped Hg,<CdyTe epilayers in heat treatment process was simulated, the
results show that the consequence derived from the simulated was in consist
with the experiment.

Two methods were used to calculate thickness and composition of the
epilayers, one is the accurate fitting of the infrared spectrum, and the other is a
simple method used constantly in the production process. The difference
between the two methods was compared. The results showed that the

thickness of fitting should be slightly larger than the one derived by the simple

method, the difference is generally 1 um. The fluctuations in the data are the

results of the changes in the main peak position of interference and the error
owing to manually determine the peak. And this is caused by the interdiffusion
in the epilayer ; the material difference between liquid phase epitaxy in a
vertical dipping system and in a horizontal slider system was compared. The
results showed that the composition change of the epilayers in a horizontal
slider system was less.

The Hg:xCdyTe epilayers of p-type Hg vacancy were also grown by
Te-rich liquid phase epitaxy in a vertical dipping system. We made a
comprehensive characterization of this Hg¢xCdTe epilayer using the infrared
transmission spectra measurements and Hall measurements. The factors
were studied which influenced infrared transmission spectroscopy of P-type
Hg vacancy Hgs..CdxTe epilayers. Different Hg vacancy concentration has a
direct impact on transmission intensity. Less than 5% of change of IR
transmission spectra was found in the sample between the surface
smoothness and not, which could allow us to exclude effect of the surface

smoothness on the transmission intensity. Fluctuations of the transmission
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intensity change as a result of composition change before and after the heat

treatment could be ignored.

Hg vacancy Hg.«CdTe epilayers were studied through reciprocal space
images of x-ray diffraction. It was showed the composition variation of the
epilayers after different annealing is more than 2%.However, the reason for

this result need more testing to determine.

Key words: HgCdTe, Liquid Phase Epitaxial, As-doped , Hg vacancy, infrared
transmission spectra, surface composition, composition gradient , X-ray diffraction,
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W AACIERT P AR R IBAR SN EA B0

U2 5% (Raman Scattering) FIJGEURIG (PL) RAREMELR S KIEIEEBK
R I EREE R, W B S T ARG EE TN SR REE S ZAFR
RSHPERRN, EHATEILMRBIGE TR, & B I LRI A ]
B BAMRSHET R T LRNE, A& LZ KM

1.3.3 JGHAHHERANE

HgCdTe #EME S % HeCdTe /MR EEMBZ —, BHTHREH
JerSE, TR A . WK AR N AERE. SR TIRE. BUR
FABE., LTFHm. LPTRENTIRE, RRTREMIBROIREBLE
SEAREE RASIAREY, AT IER RGBT GBI T RS A HER
AR T HRBR BEA, 0T Ea MRS B H S8
%L OB B (LBIC) 4.

Hall k2 F T 7L SR e e R E A7, @i Hall A A]
DA EHR B BAM B EIAR ., R TKRE. TBESSHELR, BLpng
M%ﬁﬁﬂmF%LL@%UA%ﬁEﬁ?%ﬁﬂ%ﬁ@&%%i&ﬁﬂ%LMC
B DL 585 f PR A PSRRIV > T BOR B B, (BRI T AR
B,

1.4 RXATRHE

NEESNLE, TEAFWT:

B—%, SIEWMANATZRENHRESCNER, ETHRRN HgxCdTe B
FRAMER FRIBAR T T I ZENR, B4E HeCdTe WAHSMERIAEK
. BALENBRENE. SNEM B EANERE T

BE, W HgCdTe BERBABSNEEEREK T 2T 7 04, £2

NBT As BIRWERRBUHINEERTRARERRG U R AERKT

12, MK ANEBIET T AR

B=E, W As BRMRRIARSNE BB CRE LT TR Z5RRE
JERE AR, RIBMREE S D ARE, AR SNE S el
BAT TG, ATRE EMSHEA, XGRS ss RHET
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W3 IR P BRI S AR B S

FHE, XEeE#tT

THRWIE, BEXESTBOTRENITE, REMCEXEDY DA
MR . H RN MR KHT G B S 50T T BRI, JEx
HEFHT TR 500, S I B A E S E 5 KM E R &
AR KEE IR, HEMTPFOMEM R 73 S

FEHRBURASNEE R E K YRR R MR, AEXRT
ALRFER AR BT D RSB K, FExT IR K AT 5 B 6 BRI REAT
TR, CA R R AR X BT G R, B X JeATH $iAE

RYEH B EREM, AT ALERET TIRANT IR 55
TEE
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Mie . P IERT P RURR R AR S AR S0




R AAbIEN P AVREER R IAR SN E A B R0

FE  WERBANEEEREE KSR

WHISME (LPE) MEEM0AK TR, MaERTER L4 A
B BERAR. WEEE. MEEKIESETE MAMERATE). HbE—
W NEABRRELETF, fnReRT, ReFEaEEER. B, RESK
FIE RS, AMET SRE R, (B —E TFAIERY, e Rt s
EHEW, BAETRBREER, R SE T ENRERE, #TRERRLE
K ERAR ) B |

TSR E R A ANE N K T BB 6, JERALINES
. Hall MUREE /47 F B A AR SN IE T T 54171

2.1 WRREERFRBEIMNEEEREK

2. 1.1 MRREERTBAIMEERK RS

ASEIGFT R RIS A B B AR ANE T A . AT AR S
FEARLL, EEBHRBARINEN T ETME REF 7 NE 29, AEEFE R
B, REHEW BT E, B 2.1 5% ERESNE R ERNEE S EE,

&

1Vt —

ﬁﬁﬁ@\

Bl L

- HIERFRIR—
R

-
=
7KﬂE \" i
-
-
2

?}‘l"ﬂF - =
Tindhtp mgﬁﬁﬁﬁ

B2.1  FEERHESNEEEMEE 2 A E
e 2.1 AR, ESMERT, BHREBUERAKIHEIRN, HTHRARKEES
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Wi AAbEEN PRI RSR AR S R LI R0

BRI R I RIEH AR BRR T 77, W R SR RERRATEER RS, AN
SRR KB IR AME IR ORI R, I AT AR KSR E, FSR% A He.
Cd. Te ZIRLAB/MNEKBRIFRE. FEGHABENRES M, Bk L
BEERTRIRAMAE, JSEFIER, HIRERATRE S B, SREH
A SRR, BTFESEW, BRSEEARSE. EHNELRET, ATEEL
MEEERL, EHMAAS EERT RN FERAE, RTEEE TN
REEAW LI, £ EFIRRS, BERENAE T, RERZZHRWN, &
TR R EEMIR E ZE LR R IR AR, Xt BB R A R B SE fE RS (R BE |, 1E
BEAMEAT, SIMEEETW, £ TEKSEY, B TEREAN LA, X
R, BRIGIR T BRI R AQRAT AN S . XM TEL. B T
EPUR L Z I WNICIN R ER

T HR RSN E SR RTE R A BRI R ¥ 8L g TIRIEITT
TR RIE 7 SN FE P BRI 26 Ab T30 25 P48, FRAMNER RS LURAZEAT . B HT
FATAT LUSEIERE f 48 LU F AT 228 DU AR, SEIIY A A SR R 2R 4

2.1.2 BEHBRBRABAHIMEEKTE

Hg.xCd,Te EERBR BB E L Z SR FAMEASAER Te. Cd. He
%ﬁ%ﬁ%é&ﬁm,%ﬂmMEaﬁﬁ%,#E?%%ﬁmﬁﬁ%%%¢,E
KA CdZnTe WRETENRFNEFLE . HFNBIEAEE BRAFENEEN,
RIEHITEERFMNEEK.

510

500 oo

190 \

4804 © D

470 \\\“\\\\\\\E F

460

T/°C

450

440

430 T T T T T T T T T T T
40 60 80 100 120 140

Time/min

K 2.2 HEKCIT AR o RERR AR A Bl 22
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W PR P RIRAR SRR S A R R

B 2. 2 5 Hgy,Cd, Te & B FR UM 41 1E A2 i BRI (5 B2 A2 A0 ol 25, AL A
RIFETE, PAIFRFFRRE . BT HMNEEKSRE SRk i A RER R
AR, MRERNENEEL. Vi Bd. THIRASEAE—1R
R, RRESEERBINE T ZMIEEMEET B TERE, MR
FARME, EHRBIMNEESRMBAEKTBEHEAN-ATPERS, REHE
R ZE BRI SRR TAMNEE K

EE 2.2 %, EeERREIEE T BILBARSEES 20~30CHT,, fk
FRiEIBEIE 10~ 15min, 7RI EKBBIHHEE, FXBRARERN
Wk, ARSI E E W RIS E R A 4 A AR I B
BC BRI MR 72, PRIREE Y 2°C/min; 7€ C mAUERRIREE, WHEBILRTIE
MITCFARRES, SRS EFEKBEERE 1~10C, N FRREEICY
0.2°C/min, B KRN T RIFAEK 8805 DUE 2 FRSRIFRIBEAT, SRR AIRE
BRase: ERMIRRE BRI AMEL D &, B A75°CA R F VRS R EAM .
DE RAMEAKMER, AKEHEA 40~50min, 4K HEEE—EREERE,
PLMRIEANER A5 . R E &, BRE MR 468°CLLR, SMELR, .

ERETE, EXEKEK Her CdoTe MRHEHTHRACE, URARIHEFSH
ZEEEMTEE . FIEL AR AT S G O 52 LLAMB AT il R R MR B K
4. FATEEEERIEXTFIRL A B 2 BT E R IUR.

2.2 BN
2.2.1 BkE®

B HTE To WML I T, CdTe MARSMETMS Sy R RobPEL, 7 DL
AR p B, 404N T B MR T p SRS n &L, th Vydyanath
5 1 O BRIGREBIE IR, Fg, O Te #4405 A 257 38 R p Hg 2207, Mok
B, SERFERE, KHEEELE KSR HREE A 0 R

F

TFEAR As BT HoCdTe AN EM B, REHRDEE As B85 16
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Wi AR P AR AR S IE AT R 20

Te fiI, 5P MSd, MAEMN As 54 Hg 555 4 Hg EA—EHA—
ANEEE, BRI B, M As £ Hg fijs, RIAKE, mMAS5 He
EAMRE . W TAABAWE HeCdTe SMEMAL,  As AN Te AL=2MR
8, BETiERE —SFE, D. Chandra YR HIE—FER. 29 As
BRKRESENEIN Hg ST P A, T As WBRIKER SN, RIN
As (54F Hg A7) n %, D. Chandra % HgCdTe F As J& T (5% Te A A% F 2%
FR BB T AR JF BTN Heg BT As BUBUE# T 1518 . FEI
TR B AR

2Hg , +Tey, + Asy, <> Asy, + Hg,, + HgTe +2h" 2.1

R He, RESZ Hg BT, Ter WK Te ML LM Te T, AsufUE
Hg fif (&RBAD LI As BT, HAKMZEHE, b ARTN. RE\MAEE, £5R
B As B2: HgCdTe WAHSMEM B, DAVE Hg ZRAR T HEETHR As
BOEASEEE, AR As TN Te iR ERR.

2.2.2 BKITE

BAFREFENHE LS, BARANHRAETER LR, BEAR
(IR B 538 K S AR SR T A R R I A R (2 IR S BRAN RN SRR 7 )« SRR 0 A
AR FHIES .

RABTZEMEAEKTZML, BRRERIELREE R, BEB
HAERE RS WO SN E T BUEE BT A B SRR R E, ToAbE
TEHRA R RO T ERBG RS, FUERLETZE, BT TERES,
THBAETERS, BEENTEXNFERBERFER, X TRXTZEBRER
B, EARREEEHIMRREREEML, TEEMNEETRRE, HAL
ESH R RS HNEmEA A HE, BRINNAKRE, FaSFENHR
BASBREERMEL, MEEEBRESH S FESNEAEIE, BATTL
BN, RWEERRETHGRENELE, EEREZEAS Heg BT
BUEGER S, WER &R HIR LT

it L, WERAGEFRELSR. 8. K=" 0 EEH AR IE
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Wi AT PRI RRBARSNEM B

ST, {2 E AT S AT B E R &4 4 B R E.

AT HE B AT R T R EIR AR, FERIN— SRS E, A
AR TR R AR RS T IS, Xt U B R ER R B E b I AR
HRR AT PEL. FroER T RBMEIHEKR, AR o AR LT
BEREFRE T 2D, LEyENEERR, MRESIT N R P 2
HE, AMEMBEZIEESHREEREDSTREERAXEN, —REEY
EEEOE 1 5] 2 MK, AR RS BRI, A ERE
R TB IR, AR Lk HISNERT R T A R R A S
R ZE X AN AR R b B AR,

GHGR KT RAFIF: —HRARAFR, ENBRIMERERY,
B AP R B O KRR, BEJE BRSPS AE K F—
MRATZADRE, HEFEFEHERRNER RESERNER.
| BENERREX, EEEEKEOBAERETERREER BRKE
BRI He . A SCHEATRD As BUF B KR IR R & Hg fUCHTH, BoE
i ST, JEF 0.5%EREMRERMER 1~2um, REEHR
BB AL, X As BRAFRFMEREUGE K SAR: FEHM He ZRE
T, AT 400°C A HRELE K, BFIIZE 6~11 NET2 I, B HIRAE
As HEN Te fir, MTTEBISE As ETHIE 10, S B 2501C/48 /Nt KR
HALEE (N BB ORI R AL

2.3 BEEFRFREIMNEEERRYSCBEEFE
2.3.1 EEMASHHE

FERT He o CdyTe SMERMB AL . BRI EHIRFRSY, LINEHGEE
SR B R AERT ORI VR SER e Nexus670 {30t
AL SO BATEHO A B . TSR 4000 ~ 400cm™ , TUHLEE
B FHET

e
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Wiibsc:  AACIEN P RIRE R BAR SN A BT

50 Lpev135b
40
30

20 -

Transmission/%

10

'''''''''''''''''
0 500 1000 1500 2000 2500 3000 3500 4000 4500

-1
Wavenumber/cm

B 2.3 Hg,_ Cd Te MfRHLANES G

2.3 & Hg,_ Cd Te SMEFEI B BB SMES i dh Lk, KR ERRFIE
REEERATETRKE, X— KBNS EREE R T2 5 B g e 2 K
BB AENK, XXMM E/NTETEE, AN e TERMEET
HE RS IR ETFY, NS EEREHEZHTFEERL, MELEE
THHEW, TURE 5 BT RSOH R LRI R E . 6% R 2y beiR
Wk, TRUR G B A M RA S B NTIBS. ShEE, TR 23 F
Hg, Cd Te BEREMEL (d=15um), EBRRKBEHE—RBRRAE 60%LH, XE
R ENEXT L A2 R SHE R, AR T IR S A A ELSE 2 T
PLZABSATE, RAESBRTIREREN, EERERR TR SR EREL
%, REFBAR, WKEKKBHRT U ES S Hg,_  Cd Te MBS,
BT RGBT A UL I R o SMEE T FREEM R R LR L
e, Hg,_ Cd Te MR RERIT S RMEF TSGR, ol kA IRYEES
FEHEE MBI S

TE A HNE S e e SR, B B R T B AR SRR A R B
NS HE URRENSREMEA S MEE. B2, EREX—TEMNEME
(BRI 400, B R AR BIAT R A 5 ) Bk R R AE M B 45 R P T e (a4
BHP—ERE, XEFRZTBREOHE: JMEEKTEDH HgCdTe/CdZnTe Fi-1H
(IS By 8. MBS RBE. MR RE FREERIE S MRA ST
HIE NS AR . R FIRES IR RS . L seiuxttl, SiEEE
MEEMSHEMEEENEEMMEERIEANEEZEmIRERE 2 um L
W
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Wi AR P RIRRGESR IR SN E PR R

XH SHER, T2 LHEaIEE PR RSN 500cn™ I
BEEAE AT EMEHA 5 IR IE, (BREETERRE —RAA D, B THAS
SER BRI RE B, WA RGP EH 5575 B — P sE, B
g, ERMERKRA LSS, WREMAED S AREERAE, SHADHEIN
| AARE AR, NTHIE HeCdTe WiAIAMEBIEE 41 0 & FHS%
Ho

2.3.2 HESHNE

FERASR P 2 Ve RE TR 7, 2B R AR A0 00 26 i 0 — PR T BT
BB BRI ST R 2k ST BT, R T R i —
B, S BRI TAE A BN PR T O R R (i, BEEA R Pt b e
MR, EEREFAEENTAESIT 8, X 5REHEEE T,
LA RE R Y, W 24 FiR. EEWER SRR TR RS s
T, BT, AREEE (A%, FRGRF). BERE. THER
R

Fﬂ H/

T

& 2. 4 NE /RN REE
FHAEAE— FERNREEE, B 2. 4 FE/RMRERE, BRE5
E,, KNSRI R R R IR

E, =RiH (2.2)

KRB R R RE/R AR . BRPSTFENNEREDATERRN
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W-Eie 30 RAb3EX P AR SRR AR S EM R R

E, =q(Hxv) (2.3)

BT
j=nqv ' (2.4)
AF n AR TERE. 630 (2.1) ~ (23) 75

Rzi-—l— (2.5)

ng
ERAMMOH S SRMTHRAR. “+" HP 8, “—7 ENE, LU
PR S 26T
DL LR AR i, (U T — BT RRMOHR. EAE S
bit, BT 55N SROERT, 1

o =pqu,+nqp, (2.6)
2
R=12=07) 2.7
(bn+ p)*

Ao RASE, yREFRIBEEHISENWE, o, g, 2ARBTES

RETBE, p=tr,
Hy

BRI BT VE RSy 27, ARG IE LR BLo AR A B,
MBI FR BT BAAY 0 % AT AR IR A o AR IR BRI S 78 ZOR A i AR O T
HRGIERA AR AR S @ BR, ERE BRSNS ERxT g, £
A — AR AT SRR /R B, 9 T ARIE RS AR SR, — RS R S L
ERT 5: 1. WESESTERROAORIS TR, BT F AR
KAEERENEM B EFES .

HRMEA AR AR X A, EEE TR E AR, #RIRERE R
B, RPAE RN TTORARE RN 2K 2225, TUSRGERR TIRE. B
PR, EBREEAFHE: ZRMEBAESR, EEREAWEWL, WTLUERSEH
FRMEHY “URHE” BB, DRBRTIRE. BEE. TRRSHFRERENZE
(e

KR HIRE A As BRERRIMNEM B BR AR MmARME, FEXTH
HAC TR JE B RBOH T AN . MRS =SSN E.
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M HeExt P BERERBAR S EM RO

W= BOEE AN As B4R HeCdTe ¥
 SN: )AL

1E Hg1CdyTe SMERTRL LR S0 (05 & o, SMER LGS BEREAEAxE A1k}
WA BERN S, KYLE— B 2R E 8. ERAE ZoblE
BHOEASH, STFENAEME NS ENEE TEREMEEER T2 E
B, FEEFITAMNEMRESRERNIRTRE, TINEIEERE A & HRE
R RO 5, BB . X BB TR R, FIALINES L
MRl ZBA 500em™ b HI T B B A RIE T A B AR 2 x B—ANRWASY
WA SN E R B SN IR A R B 1, LS R RO 54 B — AT 33L
B, Bk, FMASFUSASREERN. BWANTLREHBHRUBRE
WK B —MBRNE, (B, RN RN RO TR, MREE RSN
BN FE ST A PFAAS S AAERRAEAS, BHRATAHAS
WA IO E RS HR AL, AR AR RS IR ET As 4% HeCdTe WBARSH
FETETEL 4 S ARSI, R AR IR B AR SR TIR H A B S AR Y R S BB AR AL
B L R RIVRAR A E 7 A6 H AR 22 i S 38 /5 O 440 2 Ak

3.1 FAAIER} As BLRTHRRMBILE S 7 RIFIT
3.1.1 AnAmEibss

T WARSNE A A e HenCdiTe SMERTRLBH A A 15
M, T TR A B0 Hay,Cd,Te MR, S50t 2 BRI ELINER
i, | |

e T A A BB, R TIR, fE0 A Rl it
FRREERE |, R SRR MBI, B R RE AR K5
RS EH, W m BRER, B2 RERAERERENRR A

[45][46][47]
E+ E;H- m
{ O’le s (3.1)
EO,I Em+1/m,l
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TR FAEEEST P AR AREAR S AR IR

Ho, E;ME), 5y BURAE NS A BUR S AT T 5T NS A S R R R s
E i FIE, | SRS A TR SEAT T R E SN R B RE: M A
R R ALIBRERE

" M M
M=\Tlvru ]V,,,‘V,,H { ! ‘2} (3.2)
T, =l

21

V., R giERE, KA,

n:[l 1} 33
T T
V.URY EEERE, e ESM. TP Rk,
N
= (3.4)
e cos@
O AN, NABEITH =X,
Nen—jk=n- (3.5)
4
n APHER, THELARBE, o ARKARE, T S kK,
ng = Ncosé (3.6)
U, AL FEFERE,
Uk=[eij5" 0 } (3.7
0  expj(=5,)
Hi, s AREE, EEMNENMEREENXREN,
5:272Ndc050 (3.8)
A
ANPK, dNEEMNEE. FHit, ZEENSRITE GEHT P M S kiR,
E,, [
S s
Xt PRk, ZEESENEN,
2
T, = [A@““BQJll | (3.10)
N cosemﬂ IMH‘

G, M0, FHANG AMHY A WXF SRk, EEBELENEA,

T — Nm+1 cos em+1
s N, cos6,

2

1
Mul

(3.11)

o
9]



Wit AL P AR R AR S EM BRI

Bk, - FAEmiRE, BEs RN,
T=%(TP+TS) | (3.12)
BRAER,
R:%(R,,Jrzes) (3.13)
5t F HgCdTe/CdZnTe 450 He, Cd Te SN EHERR, WFEMEE—KAN
Imm A%, ZEERAXTREMEFE, BE 5% ERTOI6E A

BEOETREE, Bk, AENEFHARATESEBCREENSM. B31R
LA gE S S E R R .

8 ayers

Substrate

E 3.1 Sl SRR R R EE
oL, SEBIANEER R B B R
_ TU-E)

oo =R (- 1) (3.14)
HES T, SRS B E A48 2 B AL SN E ST i .
FFESE BRI RR S R E
| R,o,a,=R;(1—H)+77’+7:(1_H)2R; (3.15)

1-RR (1- H)

KA R EANEREORSE, £4 T HIEEE GBS R, THRG.D
~ (3.13) ¥, H JMNERREEHIES TR, EARRH, WTFRLEE
FIEES, HE—RNDT 10%.

Xt FAME R AL, BE RANE R R A B SXMER
AN GEATRAER, FRAZSRHER, L HARAHSHAERH

2(2) = %, +8(d - 2)+(—x, —sd)(1 —(erf(%)f) (3.17)

N x@NEREN z S x,, d sFAz FFANEEHREAS . B
B AnBEUET BXMERE. B 3.2 AXAARES S-SR EMAES 5
. %%[48]0 . .
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Wi LIRS P AUERRIBAR S EA BT R

a% i |
et :
1o .
o . | Transition :
- Regrion
= 0.8
=
223 . ;
= e | Linear Region
& T 1CdTe : HgCdTe
L = o SENONIY . T - B
_S 0.4 »
a2t ' T
i Slope, Xs
G loea st i N s i - .
G 5 10 15 20 25
-] = Z- [um] &

32 RARSMEMBIARAS R
3.1.2 RLETZ

A SEH SRR (R R B B AR B RN EE K TEHE, T ERER
KRR, BRI KR, SMERDE R RBA L, 7€ 460~480
CZIASE, SMEEFURRLIIE, FREE AR T SANEMESE, TR
B4 4 B A BRI TR L], SMER M0 ERE B A KRR . PRI T DL A et
4. As BUVEE JCRAI B E S Heg AULIEHTE, & et T HIREse, 3t
Pl 2% R R B RE M ER 1~2um, REHRERBARGE R, RAIER
SIS HR A IR KRN, MR Hg Z2RE T, EAXEmEIT 400°CE AR
BRI, BEZE 6~11 M2, BRRME As N Te i, MITARIBIE As
BT E K, U5 BB 250°C/48 /N HRE AU IR (N BB K)RBBRREAL .

3.1.3 4R 5Tk

BATE LR T HEM R EL G AR EESNEEREY . B 3.3 §
(a). (b) 2F9EER Lpevl46d. Lpevl47a MIZLAMES i, Lpevid6d HEE
d=18 um , Cd 4 x=0.2196; Ipev147a KIEE d=9.2 um , Cd 414 x=0.223 ,
ML AN S YT LUE H, SMERRHE S A B 9 s IR0E 8 ONHETE n BBk
B, HEHEHE THENES, RIUsBRERTRZES. EFR(pevi46d)
FIR AR A &, TR R(lpev]4Ta) R il FIB L N AEE B2 .
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Wi AAIERN P BB SNEM BRI

& 4 S :Llpevldéd
" £ A
> B Kk A
=
~
fol
(o]
@
2
g
o
Sﬂ
= (a)
0 ¢ . : s et
500 1000 1500 2000 2500
Wavenumber/cm™
60 = Vl:l
HiH % 5. LpevldTla
B £ F
B il
=
<
=
S
o
wx
w
=
w
o
S
= (b)
500 1000 1500 2000 2500 3000 3500
Wavenumber/cm™
33 BUERAXAFEEE HgCdTe SMEEERIR

d=9.2 pm.

S B K—RHR(KE n BLEATFE, HhT Heg B0, KT BHEBRT
W, TS TESE. ANE 3.3 LIS UESE, FAEEERNIMERE
ZFARNRAEE, ERBGa A R A —HE. 2 KEREXSER, BA
BETHEW Cd ABHBUERBERNRR, WE 34 Fir. B34 PSR
AFIFEMBLIRA R, #MK Cd AaEHE x=020~0.22, BREEN 8~26
um, BKEZHRTE 400°C TIBK 9 NI, BARKRRARKER, YUBIRRE
BXERM Cd AHwEing, FNASERILZHERKESN 500cm™ 1156
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Mg Y P AR RSN EM B IR

THESTESREADN. BHHIERF RN, HNERAZLKES

WE3ATUEY, 2ERIEA, FEHEMNRNASHEMT, KBk
%%s;ftrmamsztera@&ﬁmzm FH, MTFAREEZENRES, EEBE, £
A TN . 3T RS (<10 nm), TMWHS LR KA LEE]
0.012, TIXIFERREG25 nm), HAHRISARMEAE 0.004 L E.

0.012 B

0.010

. 0.0084

A

0.006 +

0.004 +

d/um

34, TEEBEN As BRINEEZTHERRKEN Cd AR,

WATHE, 7E HgCdTe élﬁfﬁ%ﬂﬂ%ﬁﬂ’ﬂﬁiﬁﬁ%qﬂ, 71 [ L v R 2%
R EHEERAEN, R/ EEREEEmIRIEKCHE, LA EIRAITA
FEEMERAS M. thin, WE 3445, BRIRERIBMALE 77K THAELL
KN 10 vm, MRH CdHS x=02254, MBERKEEERN10 pm, BATE
B KALERRT, ROGHEHRIMA M EHITE x=0.2174; IMRPEEEEHN 15 vm,
RATER KALFERT, SO EHAR WA 7 HI7E x=0.2204. Bk, EFBHERR,
T ELRB KW,

B 3.5 RIB KA EX AN ERBHE S RIS, EBHRRAT S, EEDH
#18 um. 11 um 92 um. WEAFKKEITLRIEB K@ BBK). Rl 6
ANBEL 11 /NBERD 22 ANEF IR k. B 3.5 (a) R = ARSI 7R ko
A AL, 3.5 (b) RRMAS LB 3.4(c)RIERTMANBHE K.
EEA B ES R, RSB A MTER, EEREREE
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Wiesr:  AAbEER P RRHRRIBAR S EA LA R0

BRI IGI0, Cd Bt EmAMNEERMIMY #ugmn. EEELHNE, FalE,
o MASHERACERE/N, tin, 2diE 22 P ERE X, EERN
9.2 um FIFE TR A S I E N 0.026, THEEA 18 um B GBI RIH 771
&N A 0.005.

BKXTIMEZH BN, g B A Cd SR CdZnTe WK EHEZ
I EY Bk . ¥R LR

2
ac_oc

¥ EOT1E: & =P=5 (3.18)

wiagtE:  Clo=/0) (3.19)

gty Clow=l (3.20)
Q_C_| =0

DA oz (3.21)

AN3.18)-3.210)H C A Cd 44y, t BKEE, DACIHYT BRE, z 8
BB ARANER S RENIEE, d NERER, o)k i(RAR & Cd 4
SHPANT . E—RRBXEET, JHEAN D BAREFE. REA, &
KEHERK, EYSOREAR, FAMED CdANBTINER, FitHE
FHIRN, SMERE Cd HAEEEM, W 3.5 () (b (¢) FRIERER.
G5B EEMR, SMERBRERRN, HREARG2DFNHRLERA,
Rk, SMERRUE, BIGHREE, WEMMEENEMERS, &
3.5 o SE L 4 B B K — R 2,
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%TM@%L%%%%%#@@&,&mﬁﬂ%@ﬁ%#%ﬁﬁﬁﬁﬁﬁﬁ
THAETE, BRESNEMEAIGBRTAS BN Xs=0.20, d=18 um. XTI T
R (3.18) FEAEH D, HTFRNEETHE LIRIFRACENEX As 525
AR A5 (I, FIRRRATE A S R AER RS R (X (038 (b, FTRLERAT
%%Wﬁ%ﬁ@ﬁﬁﬁDﬂﬂWuﬁ&u%%%ﬁ%ﬁﬁ%ﬁ%ﬁ%ﬁﬁﬁ@
TFENRBE, & As BRAFREMENEEERER d&=18 um. & 3.6 5 d=181
m IR AEZ IR AR AR K S HA S B, AWESRRTLES, ERAUE,
PR REA D ERBIE I, FROARANPEEREIEM, EAHE, X6
TERATHANEERK, FRERJGIRES, HRIIMNEZRE R RE .

—o— ARG
* —A— N/ADEF IR
—v— T/ Bk
0.9
o
(]
=
o]
o
Py
% 06 ——
o]
jo ———
g
Q
© ———— ]
03

: TETAR A

T * T g T g

0 7 14

Distance x
B 3.6 [F—EEFERTRNERKNED A

FERATEE B AEAR B, TORIEA AL KRR, 13k
RULIE R SARVIEA AL S AHER T, SEMENEE, B—THRAS
BEE IR KA B2k B 3.7 H, ARSI EM B Cd ), BARTRAR
FROVEEF BRI . ROTAUAHEE, HREES 59 180m, 16um,
l4um, 12um B, EVRHARASSHERKELT, LR 12 MR
WEE, RARASENARMER, EERE, RARAsTHErHE, BE
HERRER, EARAS TS, ATESENEEBR.

EAMERSERNREMERAYE, THEBRINSLRERNERER T
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Wiitsc:  ALIEXS P AURH R R BAR SN E AR AT RZAT

E 7R EE.
—u—18um|
E —e— 16um
—A—14um
0.9 —v-12um
~ "
IS}
2 =
© 0.6
2
g | -
3
0.3 -
M e P
T T T T T
0 7 14

d/pm

3.7 AREEZTAE RS A EE D36
T DLRT AR S A A B P28 HeCdTe/CdTe FEEY B — TR
i, EXF Zanio Z AR BLRBARBET TEY), BRE 490 CHAHE L
HTRAST BRE D =4x107 %107 wm®/sec, AFHNRAH L

Hg,_,Cd Te(490°C)
REIZIMXBEPENESINERHFEL, MAENRNHIHREHREX, X4H
SANHEXE D, BENEES T, BITTHS T HEBIAEHZEEN.
ERIB KT As B 3B R R I A B [ 40 23 52 e B9 I AN IR AR R RS Y .

3.2 MM RINEREE AR

AHNBEEEE BT A S OEFR, PR S TRARRINE R BB
A IR, (8 SEBR B8R FI A0S B T e SN AR 4 B B B i B R
L, MURBEEE, WEHFESAFRM, —BEETSATES, RIE
Hanson-Schmit Xf 2875 58 TR O6TE a5 S, BT R BT 500em™ B BT
R {956 F R BRI T AR AL 4, SRR T I ST Ab e F-HRBE(ER, AT CARE Sk
PEFA MR E. B—MURAZIFAATSRRRAERETHELY. A2 2
| BRI R AP A A, B LA E S ORI, RS SN A
BREAS, AARE, SEREE, L 82EESHEER. ANEARE
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e SRR P RFER AR TR RO R T

FHIRXREZAGED, AUENERRE SR,
3.2. 1 BERIKREE 500em™” B KL FREETHRA S MEE

FELZAEPERT, NTETIHE, AM134RFA Hanson-Schmit X257 52
FEFERSGIE E e S, BIARUS R BT 500cm™ B BTt B Y6 F BE BN AKTE R
HEMRAES, SRIFEXMHTETELS —ENEHRE, ITELZ4dE
HR S AR 4E 4 BEATRE RS R . LT RIXFR T 0T B R Ed AR

BRI AEM G THERBE S EENEE, THIERHEIMNER
EERXRZXAERA:

1
2nAv (3.22)

Reb d ASMERERE, n BEMRNOIEE, Av BRTHRLOAN. REE
LOAMBH R BT RANE T TSR RIS T 0=500cm™ 1, SMIEH
SEIET TS

T =T exp(-500d) (323)

SNEREHERE d HA(3.23)3, #Eiﬁ%ﬁ'ﬁ%*?ﬁﬁ?&q&%ﬁ%? a=500cm™ Ff
PRI, X R TS AL RS I B, ARSI %R
HEEEH N Hansen-Schmit £ A 2:

E, = % =-0.302+1.93x+5.35x10™*T(1-2x)—0.81x” +0.832x’ (3.24)

RPESRSAEH Cd H 5 x, XA HI T HEE, P2 =R T, B T=300k.
FIHAR(3.22)-(3.24) 7T LIS ] HgCdTe BAHAMEFE R Cd Ao

3.2.2 ER5W#

AT BB SRR S T 24 = d 2 Fh SR A K 500em ™ EUTEZ A 2
B, BORAXFEHTESITERESRNEESHS, REHTHE.

B ARBATRE S Lpev140b IIASMEF GG TIA, @i 4/ kR By 3k
BHEEEE 4. SMEERTAS X . AV 8UEEE Az . ARENEEE s MU
REE ARSIV 8ZEEE. dRANSEENENREAET, B EREEd
/N FI A RE S 2 AR R TR B M RE A S X ARBNSEE R H
SR EILLAMNE ST i, BEERA 3.2.1 17 500m ™ IR TRt E L ER T EE
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B 1/QnAv) IR X. B 3.8 FFE M Lpevidob B 7 A1 JEE Z R
FEERERZL. BTk atr, EE—RERES Oum £4, AT

UZEREATEAT 10um MR, 4R SRETNE 1 EEEEA T TR
SHMER, 25— 1 um 24, SEORNEITRT FH S E 025 Gk
PRI AT L) AT 31\ IREA %, F 5 S E R A

HuoHY BERR.

e B
e K
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N et =
3 1 ./ ~— " ™~  m——u S .
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~
—
5
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d/um

3.8 Lpev140b B KFT/EHRMEETHESRLR

3.9 SR T FE Lpev140b FWMAHS (s=15em™) FESMEZ B E IR ER )
254k, F 500m™” SEH TR E M RMASEAMEIE S A — R E R
BEREAT AR NEMEREHS, XEFAFELASNAEEESH, NEPELL
Eil, BERNAS T UEFHREMERAESS, SERMBARA o mE
¥5, REFANMEERFAE, REELZREN, F R WA N ER R
MEMERER —MER; ANBETHEENEERT T ENEE, TiF%
SUH B B SUR T MRME BRI E R E AL, BT S48 45 X L B LU LS
W, BERAAEAR A KA T 2R A .
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3.3 As BARERIRIE F RS

3. 3. 1As B RM B E /R AR

ek SO BRSO, B R AURIAE N — R BT A ST B 2
RLF o I B v A B R AR /R AR BOMIR, 7T ARG R S AR — L LA
BSH, MR TIRE. BERNEERE. 3 BB EYES HERE .
WSS AR, W LR 2R O £ EENERSE.

RBTM RN % 2 U R R EETEY —, BRI
He1xCdxTe ARG = TR n'p 264, BIZE p AR E I FREA T —
MoK, WEESE, EEAERNORME BoHRENBERR, KT
&, EFENRERFRREEARRE, KRESMSEMBHEE. P AR
SIS, MR n RNESARE, BRETFRRELSH He.CdTe 1, BT
R S R MENRS , SRAT MR LA LA SRR . B
FEZET, pHeanCdxTe HAETAMEFETZN 0 %, MERENER, &
R A BT, T A2 B RS, BATERE TR 23U
P, MEHOE R REMERIEE, 25T — 6 fi ERRETRE.
RN B AR B R, 7L A R R .
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FERNEE S AEFEF 77K MERERAF4 T 3#T, MEAREREY
R EERANRATTE 0. &N S # BT ORI &, 15208k
R TIRE . T RE—SEASH . BEFERM G, 7T AR B P
POREARMFINT, AT ARk IREM R A K. BAELE.

AR MR AR A R M B R AT RIR AL U A3k b, T AR
B, B EEHHERRERNE, BERNZESALME, MRAEEEET
i% 0.1k. G APD #IAHLAT Lakeshore330 iR {X a4k, EIRERAIRE.
T ERT AT LR — L BE—AMERN T ENEE R R, AHEREHEENR
W, BACCRA— A E— O ERN . B TRE RN, TTLAERIRER
ME) “URHE” IRE. FERTFIRE. BEE. TREERENZ L, BidEE
M E AT LIS RIZ F 68 O P AIRRRT S ), RASZEEA A LSRR
RS2 ERE . BRI RIREZ 0K, TR XAOR BT B SEER N #E
HHLPEA

3. 3. 2RI 58

SLIHT, EHEMEA HP-600 BRI HEE F LS —HREMAKRT 5X5nn’
MIEH MR, DAREFMNE RGOS, H50, AT 8RmE REMAEFETF
HIBGYS, EFEN R T ATELE, SAE B G RREMBEIT IS 6
W, SEfERNEER, URMEBAS .

FRERSRINT: 1D ZEIBABEZIR, 2) BERIB=IR, 3)0. 2%RHF
E2IEph 30 b, 40 HEHEWE, 5) RWEMHDUT.

BRI R BRI B, (BHRFRRAIMFH. AEREMIS TR ME T
EPRREEML, HWELE RGN — SRR, ATLUEHER &
FE—EERE, HEEESTERYE. BRE, fEREESAMNEERES,
JHAGTERefh R _ RSO AR, T HEMEESRE R, BN, B HUE
FORER:, I RBHTINR, DA E R SR mE LR,

B 3. 10 A #Edh Lpev146b F Lpev147a ATIRE R, BT AIEE
MEE, DLIFAERRE, FERHNEETFRNAELERZBEAIHE.
FENTIZ B/ FE a3 f%ﬁﬁAﬂ%ﬁ&kuﬁ,ﬁﬁﬁ TARE /R, FEi
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ELRi T, SKaREERRAE, MEREMCETEHE, AEERE
R, TEREN, FTEERANNE, BE—EREBCEHNRFERE, &
BE FTIRE S P A S, PR B4R B 9 S A 1 P 7 HgCdTe T8 7R /R 2N Hi
%K, XRPLKFBEDLTEREIE (400 ) BAFM 250 CN BEK, H
th As BT OAWEGE, G Te SRNZE, RIUA P AR

T EREB K P B HeCdTe, BRMEBLESHIN—SERENIAR. &
A S, BRER WIS, WE 3.1 fir, XELdRREBREER
MR, FEMRE FHRA RN p B, BERARE—ERHAE. HIZERHRLAR
%, THR HeCdTe BEREFEF AN, S P MMEREA M 0 K2
B. BT HgCdTe £ T 58 RMEBRMEER, FAEMREN, REMNABELN
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3.4 FERAESNE SR E KRR

TEHH TR RSN E 7 R EEE L, BRiRAITERASWMERE, 2
FAFHARMBEERERFM, XPRHTRMAL, SE/FS, KHERAERE
LLiR 8, AMEIAEE S, HﬁﬁﬁbﬁtﬂEEE’\JH*%E%%’S’H"&E&%; REBERH
RINETZRNE S, SNELSE RGBS EIRE D, FUURN#ITEZ FIE,
FE AT ERME REMERIISE.
AT HERM T R EMBRRE, SAMETEHE BLFRPFG, BRI PR
757 RAK KRBT TR EER (4000, 9 B HabH, FRKES
THANE KRR BT T4, TERRSRINGIH RN —BER, RIFERER
HAEEARASY]N10un~12emn, 12um~14um, 4um~16um, 16 um~18u
m, 18um~24umFHAH.

= RiBK
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3.2 AKFHEABARSMEMELR KATE AT 5EER R

W 3. 12 BT BB B THE A BURSME R, 6B d=10 um~12 nm B K
HIEAEZ 0. 006, B E d=12 um~14 um, ;B KET/EAEZ 0. 005, BELE 14 um~
16um, BARIEHSZN, BKATEFEZE 0.005; FEEE d=16 um~18um, &
KETEASA, BAKFIEHIZ 0.003; 7R d=18 um~24 um, BAFIEAS

Ay, IBKETEARE 0.003;

37



WS FAACIRXT P AR R IBAE S IE AR R

0.240

= R

. o BXJE
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RS SEL BAEHE
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& 8 10 12 14 16 18 20 22 24 26
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E3.13 TERBRAAIEMERARTEHAST SEERR

ME 3. 13 RATLAE R ZEBFRBARSNEM L, EE d=7 10un~12um §j
R, BRI 0.009, B d=7F 12 um~14un, BAHEHE 0.005, &
fE d=FF 14 um~16um, BKETEHEZ 0.008, BJE d=7Ff 16 em~181um, viBK
BIJEHIZE 0.006, JEE d=7F 18 um~24um, R KFTEMZ 0.004.

% 3. 1 AWFARSNE F RAEK H FIMEHR K HTEH 7 Z RIS, WRAE
LLEH, ,§\1ZI:J:7J<$?’EEE?WH%EE’\JM*JE‘@K%EE@éﬂﬁ‘%ﬁ%ﬁ%d\?ﬁa
BBURARSME T .

XA E R FERERMINES W T ZAM, F155MEE KM EHEA 7 A0
LHMAA—EER, ERERESFFELRETEFRIIXEER, F8NE
AR & U T SR L AT KR .

R31 ARASEFHTIMBLASEERESBERKZBLRRR

W AP HEAE R FHEHRA
=4 105um | 125um7|145em | 10.5um
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16~18 U m 0.003 0.005 0.006 0.006
18um L E |0.003 0.004 0.004 0.004
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3.5 &5ip

Fedk b, A B B MARSNE A KB R KR As 357k HgCdTe BHEL X4
S RAT T SRR A T KA, ISR BT, 1 IS E K
SOTR LA SHERPEL DL 4 T B, AEH R AER R FIR [ R P S T
SN B BRI, FA TR PRI A OB . TEREAT 9 /N B fIRIR A
ShEREF, XFEAER (d10 wm) RWAS BRI AT LSS 0. 012, TIx T
FRER (D25 um), HAHSEEIBAE 0004 LiE . £ FIE B FIR I
iR, R TR, RE A, AN, JMERRE, &
M4 L4 BRE AL AR

i MATLAB 5 #4h B HFR o (414 L9 HOBAT T 10, SR BRI K

DR, R AT AA AU, B MO FIALA AT A, (W3
ERAAAS A ARFORR T, SEmR 12 M RAGER, KHRLS
BUWTRAR, R, SYAANRBUETYE, FIREARLAHES
b, ERSEORR, RARLANECEIE, WTERAS B,

B T RSB S LR 15 T 2t P AR P SR ) 500cm™ S [l 22
B, FURKFHIT A B E R B B 54, R BRI (A
WA TFHENSHNERE, 25 —RE Lum kA, MEOBHEEETTY
WAL B RIAE (RERITA RN, MEAWREEENSAREEER, H
1 S AN E R Y R %, BESNER IR, RIS RIS
A — e DTS K T 3% RSB R A5, KR NPT AL A T
B4

%t As 7 HeCdTe MOEHMCRRTEHEAT T BRE/RIR, MITRIE T FIEHE
SAT AT R As T LUBBIES] Te (OALE , FIR 147 7 HE S UL ERE 3
HILNET SIS, N BB p ARSI T X35

e T PR RIS AE T S MO RLE K BT 4140 22, B8 LTS5
SE BT KHTS (240 2 5 B0 N T2 B2 AR SN E 7 e

USSR ST B HeCdTe FHAH e/ 4K BOZE 49 F AT K 4 S 52
TR K |
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ENE HAEENREL P AR

4.1 BHREFRE TR

WS RAR, EBAWERMES R, —HRERMKEENEN n 2H
BRI AR E A RN p BbRL. SREGL P EUMRHMEATEB bR, ERlR AR
% R ARG, W R T EM R EAM SR T ZURERTS

&1

o ey g

A fir (ST AT LU B R R T B SRR R, T (B0 EF
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it R AT AANEE . TIRNERNAETRET N¥NAEE, B4
HHESRTAEIEMING, FAREOE, RARRTHHEU T2 IR,
Z =B,

o FRHBRAMES S, BHTARESSHUAHIENTE, EiHHEE
H R TR AL E . B RERTREREAE —MRREREL, /2
TERA T E MFRRINERE B EEF, TR p LR o BEREF SN

%

e, SRR T RERMA—HFA (SWENT) B— Nk GFREER—F
A, AHRETRER M EERELRE, BRRERE—ETRERES
SR gk diE.

X n BERRME, BHBRTRIEEREE:

PR

a,,= BE.fl;'cBT(vaZ)‘1 4.0
WA TR -

a,, =3Bre’i’s; m ™ (6,67 ~Dw,,07 7, (4.2)
R 2% o IR AL

o, =3B(ne’W’e;'m )’ N, (hw)™ (4.3)
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iz %L

ayp = BD h(pw,,)" (4.4)

R B=42m' ENGneh?) \(ho)™?, HAb &2 8 R FZF L, b
X @D - (44) WHFETHRIEEIHE o,

St P RUEEAR R AL E A 7 R) A 2 7 R T80T PN R T BT X B 3R
TR IR AR RS, HUEHRRMA D x<0.4 B, BEZ 70T AT R IE
o,y FE:

15t E, K)HY/kT
Cuam1 = 4a§KEp (dE)_ ”( ]:[) 5 -] 4.5

v

3
RF N, = 2Qmm kT 1 17)? RIS, S B & UL

Bk o
St x>0.4 FIRESE R i, (ETHE TR b 4% RN R k & UOT g skl
O, = K02 141" exp[—yn(1+m)][1—exp(~ )] (4.6)
XF K= L1 3E 7:éh2E3m*EkT,,B=E/kT,n=ha)/E ,
137J¢ PN, 20 ET £ £
2m, P*
B, =20
3
BHE/UEFARKER o, = ¢ - 4.7
drene(my, m) u,
i T A2 S R B T, p R SR R AN R A B IR TR R
%5

=(0,9, +0,)P,+0,N, (4.8)

R o, AZ NIRRT, N, P, 457 p BRI PR T IRE
M TORE, AR PEFFATA, Xﬁpiﬂﬁﬂ:
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P =n’lP+ N, - N,
gP
1+ TPGXP(EG [ kT (4.9)

2
N,=n"1P,

R g RESHHFRTF, ERZEHRERE, N, Ep XZERE, N,&
n XEMERE, nRAERRTFIRE. B 4D 3 (4.9 XAVHE R

SRAMEFERE R B BB TR R

{5 BT R R B AR B ALE A2 £ A Bk, R LB AEETZ
SRR, LRGCHEFNRTAIREDETRAEEREN, M2 n
B, RZEAFREMRETS TRREERER, 2 p A,

AT SRS R AL P MR ANES Gk R, BABINHEER
BRARAMER A A K N R EMRRRME, RAEKTZHRM As BRMRHTZE
fle

BWREN P AMBOAEH LR RA RS, SERTMRE. A
BREOTEUMANHESAS, ROIFESZERERRITEMAN, UHE
HEW. FUASETHAZTHERKILRZH.

1.2 RELHRHILINES

4. 2. 1R B A BLLANE S BT

- ARICRHTHRES R AR BHUHANE K, FAEKE KR S AR AR AR
ZtiEre LU A AT n BBk, A1 n B9+35 p BLB K, TR ME N EEIZR
LR KA, ?j\i}ﬁ}fﬁ Nuxus670 {& LR SIS B TR AL B
LLANEF ORI, WE 4.1 BT, #%%%U% Lpevl3ld: d=18 um , x=0.20 I
Lpevi33a: d=19.70 wm , x=0.205. MBSHHELEE, TURHEME HE
WEES R, KB KRTEHEH RERIE 15%0 L. SEIX LT ERER
Z, BFERFR. A5NHESE. BHERRTFIRE. RERIIFREESE.
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4.1 AERLSEFEFEETL (@) d=18pm (b) d=19.7 km

F4.1fF 4.2 5RFH T Lpevl3ld A Lpev133a Hib 3 7l j5 E0R TR EH
Afy, NERHBTTUEE, EEART, MRS RIRSMNERNSE p B, EEIK
BB KE, HEERRRATE TN o0 BiE, HA Lpevl3ld B KHT/EHIE
TR B 107 em™® 354 10"em™; T Lpev133a M 10° em™ 254 10° cm”s
T AT ANES B T UE H, OB KRB /MBS B R AR B
t, X TXMBHERES, RRTHRES, Wndssmmil, MEREF
BRI, REMRERENE . STREM P BRIk, BRM—
FRIE AT R E S %S, WA LA, XA X AT E S REN.
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Wi-bissc:  #HALIxT P EURFRRIBEAR SN ER R IR0

F41 FRERERARER

T 300K 300K T7K 77K
BRme | HAf Cum) ERRE BRABE | ERKRE | ERIBE
(em™ (em’/Vs) (cm™) (cm’/Vs)
Lpevi3ld | 0.2207 17.85 -2.261E+16 -5. 996E+03 1. 357E+17 3. 965E+02
Lpevi33a | 0.2223 19. 275 -7.532E+18 | -9. 049E+02 1. 460E+19 2. 930E+02
£42 o BALEEHERURER
B 300K 300K 77K 77K
HRERS | A Com ERIRE ERIBER ERIRE EIRITHE
(cm™) (cm’/Vs) (em™) (cm’/Vs)
Lpev1i3ld | 0.2207 17.85 -5.034E+16 | -1.061E+04 | -8.898E+14 | -1.598E+05
Lpevl33a | 0.2223 19. 275 -1.794E+16 | -1.043E+04 | -1.791E+15 [ -6.487E+03

4.2.2 PRS0 E 5 IR e

AT AR REFBESI R INE N R, BAIEFR M Lpev226 (d=10

um, x=0.2315) HITRE, BATH ST HEE G R E—RERSRFTT, —

W FEARE, B—WORETLE, mE 42 ME 4.3, REHHHITLIES
T KRR .

IR LLANE R AT VR B, RIETIE R E S R B R TREALRER
RER, EIXEHERFE 5% TELTH, RIIXFEMR lpevidld M lpevidda
BAETEREIRT, TS RE REE 1550l L, FrOVRARXZAZ
MRLRE BT 5 R,

42 BB TREM Lpev226 RITFIEREZ
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xR R BB LB ENER, TF I WRNERE
BKHTE Cd 1B, BUNA IS SHRAPRHT S R 23, TR
BEH . BATT OB BR AR5 BB F M, U Lpevid3a fy
B, PALERBOASBHRLARTHZ, ERBEASNEBEEOBILT,
BATHE RIIB AR, THE R Eh 51 62 5 B S AR R S
WEHE, SRERABEEN AR RET T ELRNEIB TR A
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Wit kb P AR BARSNER RN

7 (1-R)* -exp(—ad)
1- R -exp(—2ad)

R:[ujz 41
n, +mn
A T4 2 ZIE S i 3h 31 B 4T FE AR TE %2 M, [RIE ZEXH ¥
S Lpevi3da MUBE—B#ibIE (GBEAE, AR MABER “4An” 1
Bk, XREMEER ROBNIFARRBE D BB
LA 42,1, 4.2.2 714,23 FHIANTSER, TLAHNE, BHEOGERNZERLRN
B sk FRTRLR I RN, BIRE AL AR 4540 (R IR, T

(4.100

BIXF AL HIE R AR R T 1x10% em™ UG
BT B BERR T R R RS K SRS KOCR, SR 2 B EE I
(g4 A BT R I B BB o S oL BB RIS, | TR BB 2R BT AE

10%em™ gog, [RITG & B E T T BB 284 R RO B I 7T LA ZZE AT
4.3 X-ray iR

# 4.2, 1 5%t Lpev133a RAAMES M INEST MR, T IUE HRZE0L
MR RRR S, RASNEIEREUI RIS, AT SRR
WIS, TRATE R x AT R

x 5128 P T SRR MR 9 B A K T 5, R B BL
SR, MITEHE x ST AR — R0 E R S R AL A F BT Z A . K
TS IR IE TS (FEND FIATSTSREEZIN A7 (UMD M PEAERTH
PR RS BN FIARIEATIRR, USRI T HHk SR SRR, THATST3E
REZS 14 MU B e T A6 B SRR

7RI BRI R A TR EADR AL R, B TFE n MR
R AR A ' BB A SO AL AR S, —BRKTFTA2Z =, B
UBRATZR x ST SHATS RIS B AL, T/ L 5 i
.

B 4.5 9 Lpev133a A2t RRAAIRETE 1 x S5 2ATAHBI 5 2 ML,
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W3 I P RUEHE R AR SME AR R0

STECR (333) T, x SFEATHE ST R EER B — RIIATH 5555 (9 3 # 2%
Ak, EAOmEES THMESHNEERER . BERREEEEN n IR KM
n'p BB KHIBA Lpevl33a HFBIE—#E, WA ERN & BFRHLIR A
B o, RETHERASAMNZER, BALKEHN 20, MHERME REE L
M L, B A A (-3.5,12.5) JFP, s B(352,-0.3) I AR T B
i [ B R AT SR B .

B EERATET AR B Q 26 A 348. 5 58FP, 2038464 12. 8 IAD, HATHAAHr
WE AR

2dsinf =4 (4.12>
TR d BB RR M RS E =33 d, HERTEN

a=6.46136+0.01999x (4.13)
AR (4.12) #HATHS, 153 |

Aa=a-ctan@- A0 (4.14)

HIGMEH OMEME 12.8s HAAR (4.14), BEAa=5x10", REHAK
(4.13) #4r,

Aa=0.01999- Ax (4.15)
MITE LR H S B E R B A2 Z L b TELIMNER i, n BB K
5 n'p BB K IFERNANTEBFHEE EREMHAER. BT x HEATH R8T
S R B LR B E A R R Cd AN, EMX—ZREHI, E
WRERZ T HEE, BATEARSEH — MmN E R, ERREEEER, £F

B L2 MR 1T
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Wtits:  HehbEixt P AIRRR AR SNEA R AR

WL ALY
LR
IR

4.5 Lpev133a 1 x STEATHER

4.4 BE

TIT A TR AR S Lpevl33a il Lpevl3ld R REIBE IR &AM T ASMESFEE
(4007, RAVEFIER ARG, HF Lpevldld iBKHJE KIEITIRE 554
10"em® 25 10"cm™; i Lpevi33a MIEH 10°cm™ 28y 10%cm”.

B HREF Lpel256 MIZLANES MR, TR, UEREF
£ B AL AN B S YA R 5%, TOXT T R BT R R A B
RN 15%0L L, ETTRAESEH: AT SUHEBR A R T T R I 2 Y
2R |

M ARG, RROASZEHNETHZ A, TRIIAHRANT
BT 42 AN ERSIRES R %A, FIRXHERE— DI
SEAREEBE AN NS, RASESHEMEEN REURE EEH.

EH I AR 24 Rk BT RIR I R B AR, B SRR 4 TR R i
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BlEiRs:  AACEEXS P ASERERSRIBGAR SN E R BRI 20

gy G msgm, W XM IR T AR E R T 1x10 em™ BUE



BiEins: AN P RIERR BRI EA R

BRE ENEE

PACHEFHBAASNE P AR RO MEEFEER T, —RX As B5%

FARR P AR, —RAREMARER P AMRKER. FRTHER
At EEH S P T H R T

1.

4.

KRS Te BHBBERAMIETS, £K T As#2k HgiCdTe BARSMEERE,
SR K BRI E AT T S8 R 454 8 I A M ANEE I
MRS R, BT HNEMEINERNERAAS . JFAERMREET
R S

S As 2% HeiCdyTe RASMEMBLIEAT T 7N RIS LM A IR WIS Hut 22,
HATRRERET, BTHEE AR &GS A S T
8, {EAIRE A RN A AT, SNERNEERE, A
SERTBLELA SN 7EAR IR R IR 18] O H A B AR R, B R 1]
Hfn, AEHOEA S N, RN, SMERBE, EEAS. A5
B R LABAR RN . SIS ERRT S O RS T E AR, SRR
TREMRELE AR 1 As BSE S H0E.

PR X A T AR o 449 B BGHAT TR, G5 R B RER KL,
R R EAAER BN, BRGNS MG, AR E;
EAEA A S M F R T, S8R 12 M OALEE, HHH
PABWRRMEA, EEGE, EHARASTLBIHE, RNEHmL

 ABEAT E, BESEOER, EARASBUBRE, NTE/HS

FREEHR

b T LA S TS AP R SR A I 5000m 32 IR
25, FIRRFRINES BRI EE S A5, SRR T
EEZEATTHASSHNERE, 2 BE lum £4, MINEREE
W, RWLSHERIRE S S A — A FIVBR AT SO R R
TR, BRRATELEA S YIS
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B AAESERT P AVERRR AR S ER KL R TR

FHE Te B EBRFBASNE T2, K T RZEM Hg . Cdy Te AR SN EFEE,
HR K ERANEE BT T SR RAMIL AR SN E S g
FIE SRR RGEXT AR 0 BRI BEAT T 3R

St B IR 2 LR AR R MR AL ANE S IS S F R R AT TR, ARKE
PR FEST AT AN ST 1S 1 5 3G 5 E BN, N B —+H &N RRE
BT AMESTRAN, RELEAINES R AL 5%, BT LUERFIK
117E 2536 R HERR AT Bl R T X ST R . FEXTHE M P B AT & /Y
HAACIAN, KO 30 5] I E S T LLARS
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MRS AAEEERT P REERIBASNEM R I R

R HHBRRTFREGHE R

‘ -8
HBIERETT P 8x10°eV cm (Chu 1992)
BIEHESREA leV (Chu 1992)
St TS D 14.8¢V (Barannakii 1992)
YHFEREY 3.01x10° cm/s
HEHER =
RAHE, 14eV (Barannakii 1992)
HgTe Y ETHE 0, 137.2¢cm™
HgTe B FHE 0y, 120.4cm™
CdTe Y REFHE 0,,, 151.2¢cm™
CdTe BHFETFHE 0, 147.3cm™
_ 2 _ 3 4 .
(3 B 20.8—16.8x+10.6x* —9.4x” +5.3x" (Brice 1987)
_ _ 2 3 . 4 "
BRI B 15.1-103x—-2.6x" +10.2x” —5.2x" (Brice 1987)
HEHAERIFRT - 4 (Kim 1994)
SZEHER 11(Bartoli 1987)
3 3
SRR 143.25k,.T/ E.)E2T?
RIS HE 9.56x10" ( ; g) g (Chu 1992)
1+1.9E * exp(E, / 2kT)
L _ 2 _ 2 —4 4
N 0.265+1.87x—0.28%> + (6 —24x +3x*)(10*)T +0.35x
(Chu 1992)

53






