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®OTOBOJIbTAMUYECKHUIN Y®PEKT B ONITUYECKH
AKTHUBHBIX KPUCTAJIUIAX

b.X. Kapumos
Depeanckutl Tocyoapcmeennwiil yHugepcumem
V36exucman
[Toctynuna B pegakuuto 19.01.2006

B pabote paccMoTpeH GoToBoIbTandeCKuid 3PPEKT B ONTHUESCKU AKTUBHBIX KPUCTAIUIAX Ol
HgS u o-xBapie. OOCyXIeHBI HEKOTOPbIE dKCIIEPUMEHTANBHBIE U (DU3HMUECKHE OCHOBBI
¢doToBompTanyeckoro 3hdexra B ONTUIECKH aKTUBHBIX KPHCTAJUIAX.

®OTOBOJBTAUYECKHUHN YDPEKT B
HOJYIMPOBOAHUKOBBIX
TEKCTYPAX U KPUCTAJIUIAX BE3
HOEHTPA CUMMETPUU
Kak u3BectHo, ¢poro I/IC (wm GoToHampsike-
HUE€) B TOJYIIPOBOJAHUKAX HE3aBHUCUMO OT €€
MPUPOJIBI HE MOXKET MPEBBINIATH IIUPHUHY 3arpe-
IICHHOM 30HBI, T.€. HECKOJIbKO BOJILT. Hampumep,
B OJIHOPOJIHOM TOJTYIIPOBOAHMKE JleMOepoBckoe
(muddy3norHOE) POTO HANIPSHKEHUE JJIST CKOJTh-
YTOIHO OOJIBIIION MHTEHCUBHOCTHU BO30YXK/Iat0-
IIETO CBETA HE MPEBBIIIAeT 3HaUeHUs [ 1]
U=£lnﬂ<<£lnl\]C =k, (1)
qg N q9 N

3nech Eq — IIUpPUHA 3aIPEIICHHON 30HBI MOTY-
NPOBOJIHUKA, 1, W 1 — COOTBETCTBEHHO HEPAB-
HOBECHAs U paBHOBECHAs KOHIIEHTPAIIUU HOCH-
TeNei, N, — IIOTHOCTh COCTOSIHH.

JpyruM mpuMepoM MOXKET CIYy>KUTb (OTO-
HarnpsHKeHUe, BO3HUKAIOIIEe TPU OCBEIICHUH p-
n —nepexona [2].

n,p
- =Ep,—Epp , (2)

U< Eln
q n,

KOTOpOE TaKxke He mpesblnact £ . 31ech 11, up,
— COOTBETCTBEHHO KOHIIEHTPAIMH SJIEKTPOHOB
B 11- 00J1aCTH U JILIDKHU B p-obmnactu. £, u E P

sHepruu ypoBHa Depmu B n- U p-o0IacTsX.
Jlo mocnenHero BpeMeHU UCKIIOYEHUE U3
ATOTO MpaBUIJIa COCTABIISIIH JIHIb MOTYIIPOBO/I-
HUKOBBIE TEKCTYpbI, B KOTOPBIX HaOIIOMaeTCs
3¢ (HeKT aHOMaTBHO OOJIBIINX (HOTOHATIPSKEHUH
(ADPH »ddexr), 00yCIOBICHHBIA CIOXKEHUEM
anemeHTapHbix Goto DJC Jlembepa (1) mnm
anemeHTapHbIX GoToD/[C (2), pa3BUBaIOIIUXCS

Ha OTJEJIbHBIX p-n-Iepexojiax TEKCTypshl [3].

B Takux TekcTypax M3 HaNHMJICHHBIX CIIOEB
CdTe, Ge, Si, GaAs, PbS, CdSe u 1. 1. poTtoHa-
NPSOKEHUS MOTYT JIOCTUTaTh 3HAYEHUH TOPsIIKa
HECKOJIBKHX COTE€H BOJIBT HA CAHTHUMETP JUINHBI
B HAIPaBJICHUH CIIOKEHHS 3JIEMEHTapHBIX POTO
OAC (1) nnu (2).

Henasno 3¢ ekt anomMansHO 601b1IHX (HOTO
HanpsbkeHuil (A®H) nabmronancs B psae oHO-
POIHBIX MOHOKPHCTAJIJIOB CETHETORIEKTPUKOB
[4-5].

B nocnexnue roas1 cTano ScHO, 4To B TEPMO-
JTUHAMHUYECKUX HEPaBHOBECHBIX YCIOBHSIX BO3-
MOXHBI TOKH MHOM MPHUPOABI, 00YCIOBICHHBIE
OTCYTCTBHEM Y CpEJIbl IECHTPAa CAMMETpUH. Bax-
HEHIUM 3 3TOro Kiacca 3pQPEeKToB SBISIETCS
aHOMaJILHBIHN (oTOBONMBTan4eCcKUil 3P PexT (AD
apdekr). AD rddekr 3akmodaeTcs B TOM, 9YTO
IpH PaBHOMEPHOM OCBEUICHHH OJHOPOJHOTO
KOPOTKO3aMKHYTOTO KPHCTaJlia B 00JIaCTH COO-
CTBEHHOTO WJIA NMPUMECHOTO MOTIOIIEHHUSI BO
BHEIIHEH LENHU NMPOTEKAET CTALMOHAPHBIN TOK
Y KPUCTAJUT CTAHOBUTCS, TAKUM 00pa30M, UCTOY-
aukoM ¢oto JJIC. Ecnu ocBemenue kpucrasmia
MIPOM3BOIMTCS B PEXKUME PA3OMKHYTBIX DJICKT-
POZIOB, TO HAa HUX TEHEPUPYETCSI aHOMAJIBHO 00-
aemioe poronanpsokenune U = 10°— 10° B, Te.
(oToHaIpsHKEHUE, HA HECKOJIBKO TIOPSIKOB Tpe-
BBIIIAIONICE IIUPUHY 3aMPEIICHHON 30HbI (Eq/e).

W3 cka3zaHHOTO SICHO, YTO Onaronapsi CBOeMy
obremMHOMY XapakTepy AD s¢ ekt B 0HOPOI-
HBIX KpUCTAJUIaX MPUHIUIHAIBHO OTINYAETCS
OT TaKWX M3BECTHBIX SBICHUH B MOIYIPOBO-
HUKax, kak, Hanpumep, ¢poro IIC Tembepa [1]
WM 3QPexT aHoMaIbHO OOJIBIINX (HOTOHATIPS-
skenuit B AOH-mnenkax [2]. [ocneanue cBsi-
3aHBl C HEOJHOPOAHOCTBHIO CAaMOT0O KpHCTaJlIa
(p-n-nepexonoB). Hanpumep, aHoManbHO 00JIb-
mme Qortonanpspkenuss B AOH mienkax o0y-
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CIIOBJIEHBI CIIO)K€HUEM 3ieMeHTapHbiX JJ[C
JemOGepa wim snementapubix DJIC, pa3BuBaro-
IIUXCS Ha p-n-TIepexo/iax TEKCTYphI [3].

Cuaavama AD sddext Obl1 0OHAPYKEH B
CETHETOAJIEKTPUKax [5, 6].

[Ipu paBHOMEpPHOM OCBEIIEHUU KOPOTKO-
3aMKHYTOTO OJIHOPOJIHOTO CETHETOJIEKTPHUKA
yepe3 HEeTo MPOTEKaeT CTallMOHapHBIM TOK,
KOTOpBIA B [6] ObLT Ha3BaH (OTOBOJIBTAUYEC-
kuM. B [6] ObL1O MOKa3aHO, 9TO UMEHHO (HOTO-
BOJIbTAUYECKUN TOK MPUBOJIUT K aHOMAJIbHO
00JBIIUM (POTOHATIPSHKEHUSM B CETHETOIEKT-
puke. JlelicTBUTENbHO, B PEKUME U3MEpEHUs
(doToHanpskeHus (AIEKTPObI KPUCTAIIA pa3-
OMKHYTBI) Yepe3 CETHETOIIEKTPUK B HalpaBJie-
HUK P IpoTeKaeT nepexoanbii GoToTok [6].

e £ —MaKkpOCKOIIHYECKHUE MEKTPUUYECKHE T10-
75 00pasyrolIuecss BCIEACTBUE 3apsKeHUS
€MKOCTH KpHCTaJl1a (POTOBOIBTaNYECKUM TOKOM
J, 0,1 G — COOTBETCTBEHHO TEMHOBas U (hOTO-
npoBoguMas. @oronanpsbkenue U, KoTopoe
BO3HHKAET B KPUCTAIIJIE B TOM HAIPABJICHUH 32
BpEMsI MaKCBEJUTOBCKOM penakcanuu (J = 0),

JpaBr;o

; (4)

rae [ — paccrosiHue Mexay anekrponamu. Co-
rmacHo (4) U mpsiMo MpOMOPIMOHAIBHO pac-
CTOSTHUIO MEXTy JIEKTPOJaMH U HE OTPAHUYECHO
IIMPUHOM 3aMpPEIIEHHON 30HBI.

Hwuxe mon anomanbHeIM (OTOBOJIBTaANYEC-
KiM 3¢ (HEeKTOM B KpHCTaIax 0€3 IEHTPa CUM-
MeTpuu (AD 3¢pdexT) MbI Oy1eM TOHUMATh KaK
cTallMOHAapHBIH (OTOBOIBTAUUECKUN TOK B
pEeXHUME KOPOTKO 3aMKHYTBIX DJIEKTPOAOB, TaK
u poronanpspkeane U >> E, (ADH >¢ddekr B
pEeKHUME Pa30MKHYTBIX SJIEKTPONIOB). 31ECh XKe
otMeTuM, 4T0 ADH 3 PeKxT cerHeTornexT-
pHKax, B IPUHIIMIIE, MOXET OBITH CBSI3aH HE C
(hOTOBONBTAMUECKIM TOKOM, a C MEPEXOAHBIMU
(hoToTOKAMU, UMEIOIIIMMH JIPYTYIO IpUpony [6].
B wactHOCTH, TepexoiHbIe (POTOTOKHU B CErHETO-
ANEKTPUKE MOTYT HAOMIOAAThCs U3-3a BIUSHUS
HEPaBHOBECHBIX HOCHUTEIEH (MTu (hOTO BO30OYK-
JICHHBIX IPUMECHBIX 1IEHTPOB) HA CIIOHTAHHYIO
MOJISIPU3ALUIO PO.

Bosuukaromiee rmpu oTom nosie £ = 4TAR) /€

(1, COOTBETCTBEHHO, (oToHanpswKenue U = El)
MOXeT OBITh IPUYUHOMN psiia 3PPEKTOB, HATIPH-
mep (dotopedpakTHBHOTO dPPeKTa, Kak ObLIO
MoKa3aHo B [7].

dotopedpakTuBHBIM dPhexTom (DP 3d-
(eKT) Ha3BIBAIOT U3MEHEHHE ONITHYECKOTO JIBY-
IPETOMIICHHSI CETHETORIIEKTPUKA ITPU €TI0 OCBE-
menun. Kak y)xe oTmedanoch Bblie, d3hdexr
(OTOMHTyTMPOBaHHOTO W3MEHEHHS IBYTIPEIIOM-
JICHHS TIONyYWJI B JINTEPAType HAMMEHOBAHHE
“ONTHUYECKOT0 MCKaXeHHU Wi (GoTopedpak-
tuBHOTO dpdexra (PP r¢dpdexra) n Hamen Bax-
HOE NMPHMEHEHHE B 3alHCH 00BEMHBIX T'OJIO-
rpamm. [Ipaktnueckn P s¢ddext cBogures
TOMY, YTO TIPH JIOKQJTEHOM OCBEIIEHUH CETHETO-
ANIEKTPUIECKOTO KPHCTaJJIa HHTEHCUBHBIM ITPO-
XOIISAIINM CBETOM (C(OKYCHPOBAHHBIM JTy4OM
Ja3epa) B 00beM KpHCTalIa BHYTPU CBETOBOTO
ny4Ka UMEeT MeCcTO o0paTUMoe M3MEHEHUe
JIBYTPEIIOMIICHUSI, ITTABHBIM 00Pa30M 3a CUET U3~
MEHEHUS ITOKa3aTes s IPeTOMIICHHSI HEOOBIKHO-
BEHHOTO Jiy4a 7. Benmunna 5Toro u3MeHeHus
JUIE HEKOTOPBIX MUPOAJIEKTPUKOB JIOCTHTAET
10#-107 (LiNbO, LiT,0,), Bpems namstu 5¢-
¢dekra xonebnsieTcss B BeChbMa IIUPOKUX Tpe-
penax ot MmuuuceKynn 1t BaTi0, mo mecsnes
JUTS LiNbO3 . 3amMCh TOJIOTPaMMBI IOCTUTASTCS
3a cueT 00BeMHON MOIYIAIUUA An, COOTBETCT-
BYIOIICH MOIYJAIMH 3alMCBHIBAIONIETO JTy4a;
paspelieHue 3amucu BechMa BbIcOKoe (107 —
10* mun/mm). Jlokazano, uro ¢oropedpakTus-
HBIH 5 PEKT B CErHETOANEKTPUKaX 00yCIOBICH
aHOMAaJIbHBIM (hOTOBOJIETAMYECKUM d(PdexTom,
CYUIECTBYIOIIIUM CAMUX CETHETOAIEKTPHKAX.

®OTOBOJBTAUYECKHN Y®DEKT B
OIITUYECKU AKTUBHbBIX
KPUCTAJUIAX a-HqS

Cepnuctas pryts HgS cymecTByer B JBYX MO-
TuUKanusx: yepHas MoIupUKaIUs — METAIIMH-
Habaput (B-HgS) — kpucrammsyercs B Kyoudec-

KO cHcTeMe (TouedHasi rpymma 4 3 m), KpacHast
MomubuKalus — [IMHHA0APUT WM KUHOBaph
(a-HgS) — xpucrannuzyercst B TPUTOHAJIBHOMN
cucreMe (TodueuHas rpymma 32).

Hamu wuccrenoBanuch KpacHble KpUCTal-
JbI KUHOBApH, 00JIaiaroiue 0CoOCHHO 0O0JIb-
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IIM YZIeIbHBIM BPALIEHUEM BJIOJIb OIITUYECKON
OCH JJISl TIPOITYCKa€MbIX UMH KPACHBIX JTy4en
+p = 325 °/mm. HccnenoBanust IpOBOAUINCEH C
Kpuctaimamu o.-HqS, BeIpameHHbIMU THAPO-
TEpPMaJbHBIM METOIOM B JJAOOpaTOpUU THIAPO-
tepmanpHoro cunre3za MKAH Poccun. Vcxon-
HBIMH BEIIECTBAMU JJIsi M3TOTOBJICHUS LIMH-
HabapuTa ObUIM YUCTasl PTYTh U Cepa.

B HacTosimieir pabore ucciemnoBaH (HoTo-
BOJIbTan4eCKHil AP exT B Kpucramiax o-HgS.
[ToxazaHo, 9TO oNTHYECKasi aKTUBHOCTH KPHC-
taimna o.-HgS cunbHee BiusieT Ha yII0BOe pac-
npezaeneHne GOTOBOIBTAMYECKOTO TOKA, U3ME-
PEHHOTO B JIMHEHHO MOJISIPU30BAaHHOM CBETE.

Puc. 1 moka3pIiBaeT OpUEHTALMOHHYIO 3a-
BUCHMOCTb (hoToBOJIBTandecKoro Toka J () B
o-HgS.

JA0Y AP

a-HgS
¥ pe

J,~a,lcos’p 500 HMm

20

104

1 |
0 90 180 270 360

B, rpag.
Puc. 1. OpuenTanuonHas 3aBUCHMOCTh (hOTOBOJIETaHYEC-
xoro Toka J () B o-HgS (7= 133 K).

B cootBercTBuu € (3) U cUMMeTpUE TOUE-
HO¥ rpymme! 32, BeIpaxkenue s J (B) mpu ocse-
IIIEHUH B HAIIPABJIEHUU OCH y UMEET BUJI:

J. = o, Icos™P, (5)
e § — yroa Mex/1y TIOCKOCTBIO MOJISIPU3AIT
CBETa U OChIO X.

CpaBHEeHUE HPKCIEPUMEHTATBLHOU YIIIOBOM
sapucumoctu J (B) ¢ (5) maer K, = (1-2)-107°
A-cm-(Br) ! (T =133 K, A=500 am). CoBmajie-
HUE SKCIEPUMEHTAJIbHON YITIOBOM 3aBUCHUMOC-
™ J (B) ¢ (5) mokasbiBaeT, 4To B 00IACTH CUITh-
Horo roronieHust (A= 500 um, o >> 100 cm )
BJIMSIHME ONTHYECKON aKTUBHOCTH B HaIlpaBlie-
HHUH OCH Y Ha yIjloBoe pacnipenienenue J ([B) siB-
JII€TCSI HE3HAYUTENBHBIM. BiusiHrE ONITHYECKON
aKTUBHOCTHU B z-HAIpaBJIE€HUH ObLIO OOHApY-
JKEHO IIPU UCCIIEJOBAHNH YIIIOBOM 3aBUCUMOCTH
J(B) B pasnuuHEIX CHIEKTPaTbHBIX 00IACTAX
(puc. 2).

B cootBercTBHM ¢ (3) yrioBast 3aBUCUMOCTh
J (b) mpu ocBelieHne B z-HaNpaBIeHUH (OCh Z

¥y
P a-Hgs
z X

J,~a, J(2sinB - 1)

Puc. 2. CriexTpanbHo-yrioBas quarpaMMa (poTOBOJIBTauN-
yeckoro Toka B 0-HgS (7' = 133 K). Hanpasnenue pac-
MPOCTPaHEHUsI CBETa yKa3aHO B BEPXHEH 4aCTH PUCYHKA.

COBIIAJIAET C OCbIO CHMMETPHUH TPETHETO MOPSI-
Ka) UMeeT BUJ:

J. = o, I(2sin’ - 1), (6)
e § — yroa Mex/1y IIOCKOCTBIO MOJSIPU3AIIT
CBETA U OCBIO ).

Puc. 2 yka3pIBaeT Ha XOpOIlIee COOTBETCTBHUE
MEXJy IKCIEPUMEHTAIBHOW 3aBUCHMOCTBIO
J(B) u (6) B 06macTu CHIBLHOTO MOIIOIIEHHS
csera (A =400 am). ITepexo U3 KOPOTKOBOIHO-
BOW 00JaCTH B JJITMHHOBOJHOBYIO, COOTBETCT-
BYIOIINI YMEHBIICHHIO O , U3MEHSIET XapaKTep
yrioBoii 3asucumoctu J (B) u ee amnnutyny. Ha
puc. 2 mpencTaBieHa CHEKTPaIbHO-YIIIOBas
auarpamma (poToBOJIETAMYECKOTO TOKa J .

OueBuaHO, YTO €€ PopmMa OTpeneNsIeTCs On-
TUYECKOH aKTUBHOCTHIO B Z-HAIlPaBICHHUH, €€
CTEKTPAJIBLHOM UCTIEPCHEH, a TAKXKE CIIEKTPalTb-
HBIM pacrpejesieHneM (pOTOBOIBTanYECKOTO
addekra B o-HgS.

OnTtrdeckasi 3aBUCUMOCTb B z-HaNpaBJIeHUH
NPUBOJANT, TAKUM 00pa3oM, K 00pa30BaHUIO
CTPYKTYPBI IPOCTPAHCTBEHHOTO OCLMJLTUPYIO-
1Eero (hOTOBONBTAMIECKOTO TOKa J .

DOTOBOJIBTANYCCKUH TOK J OCHUILTUPYET B
Z-HAIPABJIEHUH C IEPUONOM [ = TU/), THE ) —
KO03((HUIIEHT ONTUYECKON aKTHBHOCTH.

Yrosas 3aBucumocts J () cosnanaer c (6)
TOJIBKO TP YCIOBUHU CUJIBHOTO TOTJIONIEHUS
ceeta (o) <</, rae o' — KO>(PUIMEHT T10-
IJIOIEHHSI CBETA.

BJIMSIHUE NNOJSAPUZALIUN CBETA
HA A® DODEKT B o-KBAPLE

KBap1i1 — o71H0 3 Hanbosee pacpoCTpaHEeHHBIX
KpUcTaIMyeckux ¢popm kpemuesema (Si0,).

10

®IIT ®UII PSE, 2006, 1. 4, Ne 1-2, vol. 4, No. 1-2



B.X. KAPUMOB

[Tpu temnepatypax 10 573° C cyiiecTByeT Tak
Ha3bIBAEMBI “‘HU3KOTEMIIEpaTypPHBINA™ O-KBapLI.
Kpucrannbel o-kBapi npuHaJIekaT K TPUTO-
HAJIbHO-TPANeodIpUIeCKOMY KJIacCy TPHUTO-
HAJIBHOW CHCTEMBI (TOYeYHas TpyIna CUMMET-
puu 32) U BCTPEUAIOTCS OIMHAKOBO YacTO B JABYX
SHAHTUOMOPHBIX (hOpMax: MpaBbie U JIEBbIE
KpucTaiibl. [Ipy HOpMaIbHOM JaBIEHUH U TEM-
neparype 573° C o-KBapI IpeBpaIaeTcs rekca-
TOHAIBHO-TPATEOIPUIECKUIN KiTacc reKcaro-
HAJIBHOW CHCTEMBI (TOYeUHas TpyIna CUMMET-
pun 622). Ochb TpeThero MmopsAaka B O-KBaplie
SBIISIETCSI ONTHUECKOM OChIO KPUCTAIIA, O/IHA U3
0Ceil BTOpOTo MOPsi/IKA SBIISETCS MEXaHUYECKOI
OCBIO.

CuMMeTpHs CTPYKTYpBI KBaplia ofnpezesnser
U CUMMETPHUIO CBOMCTB 3TOTO KpHCTAalla.

TeH3op IUANEKTPUUYECKON MPOHUIIAEMOCTH
U TEH30p YAECIbHOUN 3IEeKTPONPOBOAUMOCTHU
KBapIia UMeeT CJIeIyIOINi BUI:

€; 0 0 6,0 O
0 ¢,0 0 0,0
0 0 &4 0 0 o5

ITockonbKy 25IeKTpUUECKHE CBOMCTBA KBapLia
10 X- U y-HalpaBJIeHUAM HE MOTYT 110 3aKOHaM
CUMMETPHUHU pa3InNYaThCs, PAaCCMaTPUBAIOTCS
TOJIBKO JIBE COBOKYITHOCTH XapaKTEPUCTHK KBap-
11a: OJTHa — JUIsl HAIIPaBJIEHUS BJIOJIb ONITUYECKON
OCH U JpyTas — ISl NEpIEHAUKYISIPHOTO K OCU
Z-HalpaBJICHMUSL.

KBap1i, ecTecTBEHHBIN U BBIPAICHHBIN UC-
KyCCTBEHHO, SIBJISIETCS BOXKHEHIIINM ITbE303JIEKT-
PUYECKUM KPUCTAIIJIOM.

B 30-e romer A.B. IllyOHUKOBBIM pa3pabo-
TaHbl OCHOBBI TEOPHH KPUCTAIIOB KBaplia U €T0
IPUMEHEHHUS.

KBapu obmagaer 0coOEHHOCTBIO BpallleHus
IUIOCKOCTH MOJISIPU3ALMHN HE TOJBKO BJIOJb OII-
TUYECKOU OCH, HO ¥ B IEPIIEHAUKYJIIPHOM K HEU
HanpasiaeHUH. ONBITHBIM ITyTEM YCTaHOBJIEHO,
YTO OTHOILIEHHE OCTAETCS MOCTOSHHBIM s
JUTMH BOJIH OT 546 10 265 M u paBHbiM 0,54
T.€. BpallleHHe INIOCKOCTH B HAlIPaBJIEHUH, TIEP-
NEHAUKYJIIPHOM K ONTHUYECKOM OCH, IPUMEPHO
B JIBa pa3a MEHbIIE, YeM 10 ONTHYECKOH OCH.
Hecmotps Ha Bcro “ionynsspHOCTH” KBapLa, Kak
00BEKTa UCCIIEI0OBaHMsI CBOMCTBA €r0 JETaIbHO
JI0 CUX ITOp HE U3YUYEHBI.

B Hacrosiiieii paboTe npencTaBieHbl pe3yib-
TaThl, BIUSHUS ToJspu3anuu ceeta Ha AD 3¢-
(heKT B MPUPOTHOM KpHUCTAJUIE O-KBaplia C ec-
TECTBEHHOI okpackoii. Ha puc. 3 mpencrasiena
JKCIIEpUMEHTalbHas YIJIoBasi 3aBUCUMOCTH
(GoToBonbTanYECKOroTOKa J B MPUPOTHOM
KPUCTAJIJIE O-KBapll C €CTECTBEHHON OKpPaCcKO
npu Temmneparype 300 K.

710", A a)
a.-KBapL

20 y X

J.~ o, Jcos’p

10
A |
90 180
B, rpag.
y
710" A 0)
10 z x
[ ]
5 . J ~a,l(cos’B —1)
B, rpaa.
] ] L
90~ 180

-101

Puc. 3. OpreHTanioHHas 3aBUCUMOCTh POTOBOJIBTanYEC-
koro Toka J_ B o-kBapue (7= 300 K).

Kpucrannsl ocBemanuch B MPUMECHOU
criektpanbHoit obmact (A = 300 — 500 HM,
o'=2cM') mpu KOMHATHON TeMmmeparype.
Puc.3 yka3piBaeT Ha COBIAIGHUM SKCIIEPUMEH-
TanbHOH yrnosoi 3aBucumoctr J (3) mpu ocse-
IIEHUH B HANIPABJICHUU OCU Y U JUIA

K, =(1-3)10"A-cm(B1)™".

OcgelleHue B z-HapaBJIECHUM OOHAPYXKHU-
BaeT 3ameTHoe oTkinonenue J () or Teopern-
YECKOTO pacyera.

Bo03MO0HO, 3TO CBSI3aHO ¢ pa3HULEH B 3Ha-
YeHUsAX Kod(pdUIMeHTa ONTUYECKON aKTHBHO-
CTH KBaplia Jyisi z- U y-HanpasiieHuid. O0paiaer
BHUMaHHUE O4Y€Hb HU3KOE 3HaUeHHS (POTOBOIBTA-
n4ecKoro ko3 unuenta K| B kpapie. OHO xa-
PaKTEepU3yIOT IPUMECHBIE LIEHTPHI, OTBETCTBEH-
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HBIE 32 €CTECTBEHHYIO OKPACKy MPUPOIHBIX KPH-
CTaJIJIOB M HE OTPaXKaeT CUMMETPUU COOCTBEH-
HBIX nepexofioB. K coxanienuto, Kak B KBaplie,
Tak ¥ B IPYTUX UCCIEIOBAHHBIX, B HACTOSIIEH
paboTe KpucTamiax, npupoaa NPUMECHbIX IIeH-
TPOB CIELHAIBLHO HE MCCIENI0BaHa; 3TO Mpea-
CTaBJISIET CAMOCTOSATENbHYIO 3a/1a4y. MeTogom

KoMIIeHcauu [ 1] uaMepsuiice mosie
= J
E=—*—,

G +0,

U cOOTBeTCTByMWIIee (¢oToHampsxkeHue U,

V = El, reHepupyeMoe B KBaplie B HAIIPABICHUH
OCH X.
[Ipn xoMHaTHOU TemIieparype ObUIM MOIy-

YeHbl cieayromue 3nadenns: E = 2-10°B-em !,
U=200B (/=10"cm). 13-3a TemneparypHoi

3aBHCHMOCTH ITPOBOIMMOCTH KBaplia rnoie £ u
dboTtonanpspkenue U pacTyT ¢ MOHMKEHHEM
TEeMIIEPATyPHI.

®OTOBOJITAIYHUI E®EKT

B OIITUYHO AKTUBHUX KPUCTAJIAX
Bb.X. Kapimosn
¥ po6oTi po3risiHyTO (POTOBONBTATUHUHN ()EKT B OTI-
TUYHO aKTHBHMX Kpuctaiax o-HgS 1 o-xBapiii. O6-
TOBOPEHO JIesIKi eKCTIePUMEHTANbHI 1 (i3U4HI OCHO-
BU (poTOBONBTATYHOTO €(hEKTY B ONTHYHO AKTHBHUX
KpHCTaJax.
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PHOTOVOLTAIC EFFECT IN OPTICAL
ACTIVE CRYSTALS
B.H. Karimov
In this work is considered the photovoltaic effect in
optical active crystals a-HqS and a-quartz. Some
experimental and physical bases of the photovoltaic
effect in optical active crystals were discussed.
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