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OU3SHUKA TBEPAOT'O TEJIA

VAK 548.4:534

BJIUAHUE YJIbTHA3BYKA U CBETA HA TUCCUHATHUBHDLIE
CBOVICTBA CdS. 2. BICOKOOMHBIE KHUCTAJLIbBI

I'. B. bymyesa, I'. M. 3unenxosa, B. 1. Ko3iosckuii, U. I'. b oisikosa, b. A. Tanynuna

(ragpedpa monexyaaproti Qusuxu u Qusuyeckux usMepeHur)

IlpuBonsTcs pe3yabTaThl UCCIEOBAHUS H3MEHEHUI NUCCHNATHBHBIX CBOHCTB BBICOKOOMHBIX 00pa3loB
CdS noxa geiicrBuem cBera W yiabrpassyka (Y3). Ilokasamo, uro nmpd mepexoje 0T TEMHOTHI K CBETY

CKAQYKOM H3MCHSIIOTCH aMILIUTYAa )le(l)OPMalll(ll(l E‘O

B cTOsYell Y3-BoJIHE M BeJIHYMHA BHYTPEHHEr0 TPeHUS

Q™! oOpasuos. B 3aBHCHMOCTH OT MCXOAHOTrO COCTOSHUS PeaKnus oOpa3loB HA CBET MOKET GBITH M

N0JTOKATeNLHON (yBemmuenne =°

u ymenbmemie Q7 1), n orpunareabmoit (yMennmemue ¢, ysemrde-

HHUe Q_l ). ITon peiicTreM Y3 BeMuMHBI ckaukos 0 u Q_l H3MeHMoTCs. JIaHabIe 0 JUCCHNATUBHBIX
cpoiictBax CdS conocTaBisioTcsl ¢ pe3yIbTATAMH HCCIEOBAHAS CNEKTPOB KATOIOTIOMUHECICHITUH.

Beenenue

B MOTynmpoBOTHUKOBEIX THE302JICKTPHICCKUX KPHC-
TaIax, K 9ACIy KOTopbix orHocutcd CdS, yapTpasBy-
koBas (¥Y3) BolIHA COMPOBOXKIACTCS MbE303JEKTpHUCC-
kuM mionieM [1]. Ecim wacroTa penakcanuy MpoOBOJH-
MOCTH w, = 1/pe (p — ynAenbHOE CONPOTUBICHUE 00-
pasna, € — abcomoTHAs OHIISKTpHUYEcKas MPOHHIIA-
eMOCTh) Oombllie ¥Y3-4acToThH w = 27 f, Ha KOTOpOH
MPOBOMSITCS OTBITH, HOCHTENW 3apsiia MOTYT OBICTPO
TepepacpeesIThC B KPUCTAAIE TaK, YTO UX IONE B
3HAUATENBHOR CTeleHN TacHT Mbe30dJeKTpHIecKoe TI0-
Jig BONHEL. P pu yCIOBHM w, < w HOCHUTEIH HE MOTYT
nepepacnpeacIaThC HACTOABKO OBICTPO, YTOOB YMCHb-
MUTE THE303JICKTPUIECKOE TIOJIe, OHO OyAeT TaKuM Xe
CHILHBIM, KaK B AUIJIEKTPHKAX, W AODKHBI BEISBIISTH-
¢ 3pdexTsl B3auMOIeHCTBHS Y 3-BONMHEI ¢ HOCHTEISIMH
3apsaa [2].

B pabote [3] OBLITIO MOKA3aHO, YTO JIJII HU3KOOMHBIX
KPHUCTAJUIOB, B KOTOPHIX W, > W, BKJIAT BO BHYTPCHHES
TpeHHe BHOCST MTUCTOKAIMOHHEBIC MEXaHU3MBI H UTO TIPH
V3-Bo3aeHCTBHN MOXKET U3MEHSITLCST COCTOSTHHE CHCTEMBI
«TACTOKAITIH — 3aKPEIUITIONTHE MX IEHTPE».

JanHas craths MOCBSINEHA pe3yibraraM UCCIenoBa-
HUS BIUSHUS CBeTa W aMIUIUTYABl yIbTPa3ByKa Ha JTHC-
CHITATHUBHEIE CBOMCTBA BHICOKOOMHEIX KpHcTammoB CdS.

1. UcciienoBannbie o0pa3nbl M TEXHUKA
IKCIIEPUMEHTA

J1s BEICOKOOMHBIX OOPa3IlOB B TEMHOTE BBLIMOJIHS-
JIOCh HEPABCHCTBO w, < w. P pU OCBENICHUH yACIBLHOC
COTIPOTHBJICHHE TaKWX 0Opas3roB m3-3a ¢oroddderra
YMEHBINAIOCH Ha 4—5 TIOPS/IKOB: OT pqark ~ 108 OM-cm
B TEMHOTE JIO Plight ~ 10° OM-cM Ha cery. PTo nipuBo-
JIAI0 K U3MCHCHHIO 3HAKA HEPABEHCTBA, T. €. BEICOKOOM-
HEBIC 00pa31bl OB CBETOUYBCTBUTCILHEIMU.

Ob6pasnpl CdS 6B OpPUCHTHPOBAHBI TAK, YTO WX
NpoAO0IbHAS OCh JcKala B IJIOCKOCTH MPU3MEL | posia u
COCTaBJISLIA YLoJl # ¢ reKCaroHaabHOH OChblO. 3HaucHud 6
JeKaau B uHTepBaie ot 42 no 50°.

Jna u3yducHHs AUCCHNATUBHBEIX cBOUMCTB CdS, kak u
B [3], IpUMEHSUIN METOJ COCTABHOIO IBE30KBAPIIEBOTO

pe3oHaHCcHOro ocnuuisiropa [4]. B mmpokom uHTEpBa-
nie amrotuTyAd Aedopmaruu Ha gacrore f ~ 90 kI mpu
KOMHATHOU TeMIICpaType Ha CBETY, B TCMHOTC U PEXKUME
«TEMHOTA—CBET» U3MEPSUIM BHYTpeHHee TpeHue Q! u
PE30HAHCHYIO YacToTy ociuuiaropa f.. Kak u B pabo-
Te [2], 32 U3MEHEHHUEM COCTOSIHUS 00pa3IloB CISUIH in
situ TIO BOJBT-aMIIEpHEIM xapakrepucrukam (BAX) co-
CTABHOTO OCIIWILIATOPA.

Jsa ocBellieHUs 00pa3oB UCHOIB30BAIH JIAMIBL Ha-
KaJUBaHUS pa3HO MOIHOCTU. TemIoByIO 4acTh CICKT-
pa HUCKIIOUAdu BOASHBIM GuibTpoM. B temHOTE M Ha
CBCTY U3MEPSUTA EMKOCTb COCTABHOTO OCHIILISITOPA C 00-
paztamu CdS H yaenbHOE CONPOTUBICHUC TOCICTHUX.

2. Biungnue cBeTa HA JHMCCHNATHBHLIE CBOiicTBA
BBLICOKOOMHBIX oOpasnoB CdS

HcmbITanis B peXuMe «TeMHOTa—CBET» TOKa3aliH,
YTO JAUCCUTIATHBHEIC CBOMCTBA OOPA3IOB MPH MEPEXOIS
OT TEMHOTHI K CBETY U3MEHSIOTCS. PTO MOKHO BH/ICTE Ha
puMepe, TIPEACTaBIeHHOM Ha puc. 1. B JaHHOM OIIBI-
T€ CBET BKJIIOUAICS Ha BpeMs ~ 1 MHWH, HEOOXOIUMOE
JUTS. U3MEPEHUST BHYTPEHHETO TpeHUs. P pu BKIIIOUCHUH
cBeTa 3HAaUCHHE Vg; YBEIMUHMBACTCA, a TIPH BBIKITIOUE-
HUW YMEHBINIAETCS, BO3BpAIIasCh K TEMHOBOMY 3Haue-
Hu1o (puc. 1, a). CaemoBaTebHO, U3MCHSICTCS U AMIUIATY-
12 OTHOCUTENBHOM fAedopMaryu €V B MydYHOCTH CTOSUEH
V3-BOJHBI, IPONOpIUOHATbHAS VR, . 3Hauenus Q! B
TEMHOTE U Ha CBeTy (pHC. 1, 6) CYIMECTBEHHO OTIUIAIOTCS
JIPYT OT Jpyra W JIeKaT B HEMCPEKPBHIBAIONTUXCS UHTEP-
Bamax amImryn eV .

JuccummaTuBHEIC CBOMCTBA BBICOKOOMHEBIX OOpasIioB
B HUCXOHOM COCTOSIHUW OTIHYAIACH KaK KOJIMICCTBEH-
HO — Mo BenuuuHe Q™ !, Tak M KaYeCTBEHHO — IO HX
peaknuu Ha CBer. Y HEKOTOPBIX 00pas3IoB MpPH BKJIIO-
YeHUM CBeTa 3HadeHue e’ yBEIMYMBAIOCH, Yy APYIHUX
YMEHBINAT0Ch, P epBoiil 3¢ekT HA30BEM MHOTOKHATETH-
HEIM (oToakycruueckuM 3addexrom (PAP), Bropoit —
orpunareabHeIM PAP. P pumep BAX u 3aBucmmoctn
Q™ 1(e%) mna obpasua ¢ monoxurensueiM AP mpu-
BeJIeH Ha pHC., 2,4 U 6, a Juis 00pasiia ¢ OTPUIATETh-
HeIM PAP — Ha puc. 3,4 U 6. cnbITaHus B peskuMe
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Puc. 2. BAX cocrasHoro ocipuiaTopa ¢ oGpasimom Ned4 (6 = 42 ©), wumocTpupyronas noixokutensieii PAD (a), u

COOTBETCTBYIOHIASl STOMY HCIBITAHHIO 3aBHCUMOCTH Q_l(eo

) (6). Onprr 10, pexuM «TEMHOTA—CBET»; LUQPBHI U CTPEIKU

YKA3BIBAIOT IMOCIETOBATCIBHOCTD I/ISMepeHI/Iﬁ

«TEMHOTAa—CBET» MPOBOAWIN TaK, UTO MPHU TNEPBOM M3-
MepeHun Vg oOpasell HaXOAWICS B 3aIUINCHHONW OT
cBeTa Kamepe. 3areM oOpa3sell OCBelancsd, U MpH TOM
ke Vi, CHOBa CHHUMAJoCh 3HaucHHEe V. Potom V
VBEJIMUUBAIOCE, U3MEPSIOCEH 3HAUCHUE VR, IOCIC UCTO
OCBelllgHHe TMpeKpaiaiock. LUk «reMHOTa—CBET» TO-
BTOPSLICA.

N3 puc. 1-3 BuUAHO, YTO B MOMEHTHI BKIIIOUE-

HHS W BBEIKIIOUEHHS CBera HpH V., = const 3Hade-
uust Vpy (a cnemoBaTensHo, €) M BHYTPEHHErO Tpe-
HUAS Q7' W3MEHSUIMCh TPAKTHUIECKH CKauKoM. Y 00-
pasnoB ¢ moaokuTeNbHEIM (DAP CKadoK aMITTHTYABI
0_ .0 0
Ae” =€3,1 — Efigny < 0 (puc. 2,a), a CKauOK BHyTpEHHE-
-1_ -1 -1
ro tpenusd AQ™ = Q5. — Qlight > 0 (puc. 2,6). Y 06-
pasioB ¢ orpunareabHeIM ®AP Ac® > 0 (puc. 3,a),
a AQ7! < 0 (puc. 3,6). Bemnumusl ckaukos |Ae®| u
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Puc. 3. BAX cocrasnoro ocummistopa ¢ obpasmom Ne47 (68 = 50 °), womoctpupyromas otpunarensusii PAD (a), u
COOTBETCTBYIOIIASl 3TOMY HCIBITAHUIO 3aBHCHUMOCTH Q_l(eo) (6). OnpIT 1, PEXKUM TEMHOTA—CBET»; LIUQPPHI U CTPEIIKH
YKA3BIBAIOT TOCIEIOBATEIBHOCTh H3MEPEHUH
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Puc. 4. 3aBUCHMOCTS BHYTPEHHETO TPCHHS Q‘l OT AMIUIMTYABl OTHOCHTEIBHOH nedopmarmn €Y ma CBETY M B TEMHO-
T€ (@) ¥ 3aBUCHUMOCTH CKAYKA AMIUIUTY B A or AMIUTMTYIBI eopMaliuy B TEMHOTE (60)dark (6) Ipu MHOTOKPATHBIX
UCIBITAHUAX oOpasia Ned4

|AQ™!| 3aBuCenM OT UHTEHCUBHOCTH OCBEINCHHUS U aM-
IIUTYABL Y3,

AHaIN3 CIIEKTPOB KATOIOTIOMHHECIICHITHH 00pa3IloB,
MPOSIBIISIIONINAX PA3NAYHYIO PEaKITUIO HA CBET TUCCHIIA-
THBHBIX CBOMCTB, TIOKA3aJ1, YTO 00pA3IIHl ¢ TIOIOKUTEITh-
HEIM # oTpunaTedsHEIM AP oTIndamics CoOTHOIEHH-
€M MEXKJTy YHCIOM JIOHOPHBIX U aKIEMTOPHBIX IEHTPOB.
P onoxurensueiii MAP Habmomancs y oOpasios ¢ u3-
OBITKOM aKIEMITOPHBIX IEHTPOB, oTpunateabHbil MAP
OBLT xapaKTepeH ISt 60Jiee CKOMIICHCHPOBAHHBIX 00pa3-
TOB.

3. BiuusHue yJabTpa3ByKa HA JIMCCHIIATHBHbBIE
CBOIICTBA BBICOKOOMHBLIX 00pa3noB

JuccunatuBHbIe CBOHCTBA BBHICOKOOMHBIX 0O0OpPa3IloB
W3MCHSUIMCE O/ JACHCTBHEM Y3 U Ha CBETY, H B TCM-
Hote. P puMep WU3MEHCHHSI BHYTPCHHETO TPEHUS y O/I-

HOTO u3 00pasnoB ¢ nmonoxureabHbiM PAP mpuBencH
Ha puc. 4,a. Buado, 4ro Ha cBery W B TemHote Q7!
YMEHBINAETCS IO Mepe YBEIHUCHHS aMILTATYAE Aedop-
Marin €. YMeHbIIaI0Ch anlrk U C YBEIUUCHHUCM CyM-
MapHOro BpeMcHH Y 3-BozcicrBus. P a cBery oTHOIIIC-
uue Veny/ Vg1, KOTOpOE TaKKe CIyXHUT MEPOH TUCCUTIH-
poBaHHOM sHepruu [5], causniaock ot 120 mo 6 B pe3yib-
TaTC MHOTOKPATHBIX Y 3-UCHEBITAHUI 3TOr0 00pasia.

Bennunna ckaukoB Ae’ B BBICOKOOMHBEIX 06pasmax
NpU HCU3MCHHBIX VCIOBHSIX OCBEIICHHS MOIJIA H3ME-
HAThCS B Tpoliecce Y3-po3/elicTBus. Tak, IpU KaXaoM
UCIEBITAHUN 00pasiia, MPOSBISBIICTO IMOJIOXKHUTCILHBINA
DAP, 3naucade Ae’ yBeIHUUBATIOCH C POCTOM AMILIH-
TYJBI egark o JMHEHHOMY 3akoHy (puc. 4,06). P psambie
Ae®(el, ) cMelmanuch B CTOPOHY GONBIINX 3HAUCHHIT
Ae?, Bo3pacTan U UX HAKIIOH.
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Puc. 5. AMIUTUTYIHO-4ACTOTHBIE XAPAKTEPUCTHKN OOPA3IIOB, CHATHIE HA CBETY U B TEMHOTE NIPH Veny = D B, npu npossienun
nonoxutennsHoro @AD (obpaszenr Ned4, onsir 10) (a) n orpunatensaoro GAD (obpazerr Ne 46, onwir 1) (6)

4. BiuAnue cBETA HA PE3OHAHCHYIO YACTOTY
COCTABHOT0 OCHHJLIATOPA C BHICOKOOMHBIMH
oGpa3naMu

BausiHue cBeTta Ha PE30HAHCHYIO 4acTOTY f. BUIHO
W3 CPABHCHHS AMIUTUTYAHO-YACTOTHBIX XapPaKTCPUCTHK
COCTAaBHOTr'O OCHHILISITOpa ¢ 00pa3laMu, 001aaalonuMA
PAa3MUYHON peakiueh Ha CBeT (PUC. 5): IPHU MEPEXoc OT
TEMHOTHI K CBCTY f, YMCHBINACTCS HE3aBUCHMO OT 3Ha-
ka PAP. UsmeHenne f, TPOMCXOAWT CKAUKOM W TIPH
BKJIIOYCHUH U MPH BHIKIIOUCHHH CBETA.

Tor daxr, uro BeawunHa f, BCerda yMEHBINAIACH
NPy BKIIOUYCHUU CBETA, MO3BOJWI MPEANOI0XKUTE, UYTO
CKauoK f, OOVCIOBICH W3MCHCHHSIMH 3JICKTPUUYCCKUX
CBOHCTB 00pA3IIOB 32 CUET MOSBICHUS (POTOEKTPOHOB,
a He BKJIAJ0M JTUCTOKAITMOHHON JehopMallid B UX He-
yOpyrue cBoMcrBa. [eWCTBUTENBHO, OIBITHI MOKAa3alu,
YTO Ha CBETY €MKOCTh ' COCTAaBHOTO OCIHWIIITOpA C
BBICOKOOMHBIMH O0pa3IiaMHi OTINUYACTCS OT TEMHOBOM.

CornacHo Teopud MeToAa [4], pe3oHaHCHAS YacToTa
COCTAaBHOT'O OCHUUIATOPA ONPEACISICTCS COOTHOIIICHUCM
fr = (LC)~Y2,rae L — UHAYKTUBHOCTDL PE3OHAHCHOTO
KoHTypa. Ecnu u3MmeHeHue f, oOyCIOBICHO pa3zauuvcM
EMKOCTCH Ha CBETY H B TEMHOTE, TO IOJDKHO BBINOIHSTh-
¢S COOTHOIIICHUE

(f?)dark _ Clighs
(Fight Cdark

(1)

B Tabmuilc mpuBeAcHBI Pe3yabTaThl U3MEPCHUS Ha
CBCTY U B TEMHOTE EMKOCTH (CTOJIONEI 2, 3) U pe30HAHC-
HOM 4YacToTHl (cTOAOILI 4, 5). PaccuuTaHHbIe MO 3TUM
JIaHHBIM OTHOINIEHUS eMKOCTEH U OTHOIEHUS KBa/IpATOB
qacToOT JaHBl B cTolIOnax 6 m 7. BuaHo, YTo cOOTHOIIIE-
Hue (1) BeImONHSETCS ¢ OONBINON ToUHOCTBIO. Craemo-
BATC/IBHO, YMCHBIIICHUE f, MPH BKJIIOUCHUU CBETa 00y-
CJIOBJICHO M3MEHECHMUSIMU €MKOCTH COCTABHOTO OCITUILIS-
TOpa ¢ BBLICOKOOMHBIMH 0O0pasliaMy MpH MOSBICHUHU B
MOCIeMHUX (POTOITCKTPOHOB,

Jannbie o emrocT C' ¥ pe30HAHCHOH YacToTe f, COCTABHOIO OCIHII-
Jsropa ¢ oopasuamu CdS npu MCHBITAHHAX HA CBETY H B TEMHOTE

2
Mapxuposka C’light Caark, (fr )light s (fr)dark s C’light (fr)dark
06pasios n® | nd kI kI Cdark | \(Fr ight
1 2 3 4 5 6 7
40 7,965 | 7,935 | 92,559 | 93,032 | 1,004 | 1,010
43 9,760 | 9,735 | 92,006 | 92,394 | 1,003 | 1,008
44 7,940 | 7,930 | 92,641 | 92,941 | 1,001 1,006
46 9,900 | 9,875 | 92,345 | 92,695 | 1,003 1,007
47 8,210| 8,175 | 91,983 | 92,983 | 1,004 1,006

5. OGcy:xienne pe3y/ibTATOB

P ockonpky kpucramael CdS obmasalorT Mbe3osnek-
TPUYECKHMH CBOMCTBAMH W IPOBOUMOCTBIO, OCHOBHEIE
YPaBHEHHS COCTOSHUS TAKHUX KPHUCTAIIOB B OTCYTCTBHE
BHEITHUX 2JIEKTPUUYECKHX NOJIEU UMEIOT BUJ [2]

Tij = Cijki€kl,  Dik = €rlmXim,

I[€ 0;; U €} — KOMIIOHEHTHI TEH30POB HANPSKCHUS U
nedopManmu; c;;r; — MOJYIH YIPYroctd; Dy — KOM-
MOHCHTEL BEKTOpPA JJICKTPUUCCKOU WUHAYKIUAH, Xim —
JTURCKTPUUCCKAS TOCTOSIHHAS, €pp, — MbE303ICKTPH-
YECKUC KOHCTAHTEL,

P o Y3-Bo3AelicTBHEM B 00pa3liax yCTaHABINBAINCH
CTOSIUNE BOJHBI JiehopMarivii, MexaHUUECKIX HaIpsIKe-
HUW WU 2JICKTPUUYECKUX CMEITICHUN.

CyIliecTBeHHOE BIMSHHC Ha PACIpPOCTPAHCHUE aKyC-
THYeCKHX BOMH B CdS 0Ka3bIBAIOT 3MEKTPOCTATUUECKHE
OIS, TOSBJCHUE KOTOPBIX BEI3BIBACT MOJISIPA3AIIHS TbC-
3035ekTpuKa. OpueHTtaius kpucraaioB CdS Ovla Tako-
Ba, YTO OPU BO3OYKICHUH MIPOAOJBLHON cTosTueH Y 3-BOJI-
HBEl IO JJIMHE oOpasiia 3aps/bl MOSBISUINCE HA TOP-
nax obpasiia U Ha OOKOBBIX I'PAHSIX, ICPICHIUKYISIPHBIX
IUTOCKOCTH HpU3MEL | pona.

B obmeM ciaydae B3amMojielicTBHE yHnpyrod BOJHEL
C HOCUTEISIMU 3apsia 00yCAOBICHO BYMS MPUINHAMH:
B3aHMOJICHCTBACM HOCHUTEICH 3apsiia ¢ ObE303ICKTPH-
YECKUM MOJEM, COITPOBOXKIAIONTUM Y 3-BOJIHY, U U3MCHE-
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HUEM TIOTeHTIWaNa MpHu JaeopManuu perierku Y 3-Boi-
Hoi [1, 2]. CaemoBaTelbHO, BHYTPEHHEE TPEHUE BHICO-
KOOMHEBIX 00pa3loB MOKHO TPEJICTABUTE B BHJIE CYMMBI
Q'=Q;'+Q; +Q7t, rne @yt — dou BHyTpeHHE-
ro tpenust, Q7' u Q.1 = Q)+ Q' — Bkmagm! muC-
JIOKAITMOHHEBIX MEXaHU3MOB U 3JICKTPOHHOU TTOICUCTEMBI
COOTBETCTBEHHO. BKytajg Q;j 00yCTIOBJIEH B3aMOJISHCT-
BHEM TTHE303ICKTPHUISCKOTO TIONS ¢ HOCHUTEISIMH 3apsijia,
Q,;' — W3MeHeHHMEM TIOTEHIMANA B pe3ynbTare Aeop-
MaIU{ PEIICTKU Y 3-BOJHOM.

PaccMoTpuM, Kak KasKablil W3 BKIAJOB MOXET Me-
HSATBCA TPU TIEPEXOJe OT TEMHOTH K ¢Bery. (DOH BHyT-
peHHero TpeHus Qg 1 GymeM cumrarh HeM3MEHHBIM.
Bkiaq 2MeKTPOHHOM TOCHCTEMBI (71 yMeHBITaeTcsL.
JeACTBUTENBLHO, HA CBETY Q;j HCYE3AET, TAK KaK MBE30-
IMEKTPHULCKOE TIOJIE MPAKTHISCKH TTOTHOCTHIO0 KOMITEH-
CcUpyeTcs TPH TOSBICHUN (POTOIIEKTPOHOB, Q;tl 3aBU-
CUT OT aMIUTUTYEI aedopmarun. P o Q;l < Q;; [2],
U U3MeHeHHUEeM Q;tl MOXHO npeHeOpeub. C yueToM crie-
JIAHHBIX TPUOIIKEHUH CKAUOK BHYTPEHHETO TPEHUS TIPH
MEpexoe OT TEMHOTHI K CBETY TIPUMET BUJ

AQ™ = Qo Qtigns = [(Q7 ) aank— (Q7 Ntigne] +Q5. -
(2)

MaxcuMaabHOTO BKIAAA Q;j CJICAYET OKUAATL IPU
we/w =1 [2]. 7 ucclenoBaHHBIX 00PA3IOB 9TO OTHO-
neHue ObITO 3HAYUTETLHO MEHBITE ¢/TMHUILI. P anbomn-
Miee ero 3Ha4eHUe PaBHILIOCh (w./w)dark = 0,08 (A4
obpasna ¢ nmonoxurensHeIM PDAP), a HauMeHbITICE CO-
craBasuio 0,01 (a1 obpasna ¢ orpurareTsHEIM DAP),
TeM He MEHEe MMEJIO MECTO JIOMONMHUTEIRHOE TTOTIIOIIe-
Hre Y3, 00yCIOBIEHHOE B3aUMOJICHCTBUEM ITHE3037ICK-
TPUIECKOTO TIONS ¢ HOCHTEISIME 3apSITOB.

Bxiag Q(;l JIOJIKEH YMEHBIIATRCS TIPH  MEepexo-
Jle OT TEMHOTHI K CBETy, T.¢. AQ(;l = [(Q(;l)dark -
—(Q7 " )tight] > 0, eclH IPEANONOKHUTE, YTO HPH KOJE-
OaTeTbHOM JABUKCHUW JAUCIOKAIAN JOTOTHUTEIBLHO 3a-
KPEIUISFOTCS 1O IEHCTBUEM CBETa, KaK 3TO UMELST MECTO
MIpH TTOJOXKHUTETLHOM hoTorumactiaeckoM sddexrte [6].
U3 (2) cnenyer, uro B 3ToM caydae AQ~! > 0, T.e.
DAP Oymer MONOKUTETHHEIM. Brjana Q(;l Ha CBETY
MOXKET BO3pacrarh, €CIU TOM JACHCTBHEM CBETa YBETH-
YUBAETCA TOJBIXKHOCTEL JMCIOKAIMN, Kak TpH OTpPHU-
narTembHOM (oTormacTudeckoM adexre [6, 7]. Torma
AQ(;l < 0, u PAP Oyjer MONOKHUTEIBLHBIM, TOJILKO €C-

m |AQ; < Q).

TaxkuMm o6pasoM, yMeHblleHde Q™! mpu mepexose
OT TEeMHOTHI K CBETYy MOXET OBITH CBSI3aHO ¢ H3MEHE-
HHUCM H TUCIOKAITMOHHOIO BKJIAa Q(;l, U BKJIa1a Q;j,
00YCIIOBJICHHOT'O B3aUMOJICHCTBHECM Y 3-BOJHBI ¢ HOCH-
Teaamu 3apsaaa. Ecau 661 usMenenre Q ~1 mpu mepexoge

OT TEMHOTEI K CBETY OMNPEACISUIOCH JIUIIL TUCTOKAIM-
OHHBIMH MEXaHM3MaMH, TO YMEHbIIeHHE (! JOIKHO
OBLIO OBl CONPOBOXKIATHLCS YBCIWUCHUECM PE30HAHCHOU
YaCTOTEl COCTABHOTO ociuiaropa f.. OnHako B AaH-
HBIX ONBITAX IPH BKJIIOUEHMH CBEeTa yMeHbIleHnue Q!
CONPOBOXKAANIOCH YMCHBIIICHUEM f, 3a CUCT U3MCHCHHUS
9JEKTPUIECKOM eMKOCTH 00pasiia IpH MOsBIeHHH (HOTO-
a1eKTpoHoB. CrenoBaTenbHo, yMeHbleHne Q-1 B 06-
pasrax ¢ NomoxuTenbHEIM AP mpH BKIIOYCHHH CBETa
00YC/IOBJICHO B OCHOBHOM HCUC3HOBCHHCM BKJIA/IA Q;j )

P puBeAcHHBIC Pe3yabTATHL U UX AHAINA3 MO3BOJISIOT
3aKIIOUUTE, YTO IMOJOXUTCILHLI MPAP B HccneoBan-
HBIX oOpasiax CdS 6v11 00yCIOBIACH UBMCHCHUCM COOT-
HOIICHUS MCK/Ty BKJIaJaMU BO BHYTPCHHEE TPCHUC IJICK-
TPOHHOU MOACUCTEMBI U JUCIOKAITMOHHBIX MEXaHHU3MOB.
P pu nepexoze oT TEMHOTEI K CBETY Ha HECKOJIBKO MOPSII-
KOB YBEIUUUBAIACE NPOBOAUMOCTE CdS U ¢ mosIBICHUECM
(hoTO3IEKTPOHOR PE3KO YMEHBINAIICS BKJIAJ] BO BHYTPEH-
Hee TpeHHe 3JeKTPOHHOM TO/ICHCTEMBI, TaK KaK Hcue3al
BT Q).

U3 (2) cmeayer, uro ckadok AQ~! mpu mepexo-
JIc OT TEMHOTBHI K CBETY MOXCT OBITH OTPUIATEIBHBIM
(orpunarenpablii PAP) TOTBEKO B Caydae, KOrja To-
JBUXKHOCTb JUCIOKAIAA yBETUYUBACTCS IMOJ ACHCTBU-
€M CBeTa (AQ(;l < 0), a AUCIOKAITMOHHBIN BKJIaj BO
BHYTPCHHEE TPCHHUC SIBJISICTCS ONPEACSIIONIUM, T. €. MPH
Q71> Q.

Taxum ob6pazoM, orpunateabHEIM PAP obmagamu
o0pasiibl, BHYTPCHHEE TPCHUC KOTOPBIX KOHTPOIUPO-
BAJIOCh JUCIOKAIUOHHBEIMH MEXaHH3MaMHU IIOIIOIICHUS
VIBTPAa3ByKa U y KOTOPBIX MO/ ACHCTBUECM CBCTA YBCIU-
YHBAIACh HOABHAKHOCTE AUCTOKAITNN. MHLIMH CTIOBaMH,
orpunareasHbIll AP 00ycioBIeH BIUSAHUEM CBeTa Ha
TeeK Tl KPUCTATTHICCKOH CTPYKTYPBL.
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