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BrniepBbie HaitneHO, YTO BBIXOOHOE HaMNpsKeHWE, KOOpAMHATHAS U CTIeKTpaibHash YyBCTBUTENBHOCTD (ho-
TONIPMEMHOTO 3JIEMEHTa, U3rOTOBJIEHHOTO Ha OCHOBE BHICOKOOMHBIX CBETOUYBCTBUTENLHBIX ci1oeB CdSe,
YMEHBIIAIOTCS 110 TUIePOOIMYECKOMY 3aKOHY IPY YBEJIMYESHUH TOJIIMHBI CJIOEB B Ipeneiax 6—60 MKM u
JIMHEWHO BO3PACTalOT MPU YBEJIMYEHUN BXOIHOTO 3JIEKTPUYECKOTO TOKA. YCTAaHOBJIEHHBIE B paboTe BHICOKME
3HAYEHUSI KOOPAMHATHOI U crieKTpaibHOI uyBcTBUTEIbHOCTH (70.8 MB/(MM MKA MBT) 1 375 MB/(MKA MBT)
COOTBETCTBEHHO), KOTOPhIE CYIIIECTBEHHO IMPEBBIIIAIOT aHAJIOTMYHbIE XapaKTEPUCTUKU CJIOEB TEJUTypUIa
KaaMusl, CBUAECTENbCTBYIOT O MEPCIEKTUBHOCTHA UCIIONIb30BaHUsI BHICOKOOMHBIX cjioeB CdSe B KayecTBe
MaTepuaia sl MTO3ULIMOHHO-YYBCTBUTEIbHBIX (DOTOITPUEMHUKOB.

KioueBbie ciioBa: @OTOHpHCMHbeI QJIEMCHT, OIITUYCCKOEC 30HIUPOBAHUE, BLIXOAHOC HAIIPAXKECHUE, KOOP-

JVHaTHas 1 CrieKTpaJibHad YyBCTBUTECJIbHOCTb

DOI: 10.31857/50002337X23110039, EDN: BPVFXG

BBEAJEHUWE

Hacrosimast pabora siBasieTCS IIpOAOIKEHUEM HC-
CJIENOBAHMI XapaKTEPUCTUK TTO3UIIMOHHOUN YyBCTBU-
TeTbHOCTU (POTOTIPUEMHUKOB, U3TOTOBJICHHBIX Ha
OCHOBe cJioeB ceieHuaa kagmus [ 1, 2]. IToxynpoBon-
HUKOBBIE TTO3UIIMOHHO-YYBCTBUTEIbHbBIE (DOTOTIPUEM-
Huku (IIITYP), B KOTOPHIX CBETOMPUEMHBIM 3JIEMEH-
TOM SIBJISIFOTCSI ODHOPOMHBIE CJIOM MOJYIIPOBOIHUKA,
npeaHa3HaYeHBbI IJIs1 perCcTpaliy U MpeoOpa3oBaHUs
B QaHAJIOTOBBIN WY HAMDPOBOIA IMEKTPUIECKUI CUTHAIT
vHGOpMaLIMKU O TIEPEMEIIEHUSIX CBETOU3TYyJaIOIINX
00BEKTOB, OOHAPYXKEHMSI MCTOYHUKA W3JTYUYCHUS,
0ECKOHTAKTHOIO ONpEIeNIeHUSI PACCTOSHUSI, OIIpe-
JIeJeHUS TMHEMHBIX U YIJIOBBIX KOOPAMHAT O0JIyYeH-
HOi1 06JTacTH B peXXUMe pealbHOTO BpeMeH! [3—6].

B pa6orax [7—10] B kayecTBe Martepuaia IS
I[IITYP Gbi1u UcciienoBaHbl CIOU TEIypUIa Kal-
MU, OMHAKO OHU UMEIOT OTHOCUTEIIBHO HU3KYIO (pO-
TOYYBCTBUTEILHOCTh B BUAMMOM JMAIla30HE CIICK-
tpa. [IpeacraBasgeTcs MepCHeKTUBHBIM HUCITOIb30-
BaHUE BBICOKOOMHBIX CJIO€B CEJICHMIA KaaMus B
KadecTBe cBeToIpreMHoit ocHOBBI ITITY®D, koTOphIe

001amal0T 3HAYMTENBHO 00Jjiee BBICOKOM (DOTOUYB-
CTBUTEJIBHOCTBIO IO cpaBHeHUIO co cnossmu CdTe. B
ncciienoBaHusIxX [ 11—14] 6buI pacCMOTPEHBI XapaKTe-
PUCTUKU (pOTONETEKTOPOB, OCHOBAHHBIX Ha MaTepHasie
CdSe. B yactHocTH, B padorte [11] mpoBeneH aHaIu3
doToaekTpruueckux cBoiictB CdSe 1mpu M3MEeHEHUH
TONIIMHEI cJioeB B mHTepBaie ot 0.5 o 2.0 mxm. Pa-
0oTHl [12—14] doxkycmpoBaanch Ha MCCIACIOBAHUM
TOHKOIUIEHOUYHBIX 00pa3noB CdSe ¢ ¢pukcupoBaH-
HOI TOJIIIUHON CJI0EB.

OnHako cieyeT OTMETUTb, YTO B YKa3aHHBIX pa-
ootax [11—14] He M3y4eHO BIIMSTHIE TOJIIINHEI CJIOEB
CdSe Ha ¢dotoanekTpuyeckue cBoiicTBa. Kpome
Toro, B paborax [11—14] He paccMaTpuBaIuCh 3a-
BUCUMOCTH TMO3UILIMOHHON YyBCTBUTEJIBHOCTH (POTO-
MPUEMHBIX YCTPOMCTB OT BXOIHOTO TOKA W TOJIIMHBI
CJIOEB.

JlabopaTtopnbie uccienoBanus [NITY®D 3akmoua-
I0TCS B ONpeAeIeHUU XapaKTepUCTUK TTO3ULIMOHHOM
YyBCTBUTEJIbHOCTY MPY ONTUUYECKOM 30HAMPOBAHUU
U POXOXIAEHUU BXOAHOTO 2JIEKTPUYECKOTO TOKA Ye-
pe3 doronpuemHslii aemeHT (®IID) [1, 2, 6—10]. B
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Puc. 1. Iudpaxkrorpamma cioeB CdSe, BbipallieHHbIX ITpHU TemrepaType ucnapurens 933 K u remneparype nomnoxku 853 K [16].

pabotax [1, 2] xapaKTepUCTUKU TTO3ULIMOHHOMN YyB-
crButenbHOCTU PIID Ha ocHoBe citoeB CdSe omnpe-
JIEJISUTA JIUIIb IIPY eAMHCTBEHHOM 3HAYeHUM KaK Be-
JIMYMHBI BXOTHOTO TOKA, TaK 1 TOJIIMHLI C/10eB. Takum
00pa3oM, HEUCCIICHOBAHHBIMM SIBJISIIOTCSI 3aBUCUMO-
CTU BBIXOJHOTO HaIpsDKeHUs, KOOPAWHATHOM U CIIeK-
TpaJbHOM uyBcTBUTENIBHOCTH PI1D Ha OCHOBE ClloeB
CdSe ot BetTmYMHBI BXOTZHOTO TOKA, a TAKXKE OT TOJI-
IIUHEI CJI0eB B Tpeneiiax 6—60 MKM; Takue TaHHBIE
BaXXHBI TIpu pa3pabdotke [TITYD.

Llenp HacToOsIIe pabOTHI 3aKJIIOYaeTCs B ycTa-
HOBJIEHUHU 3aBUCUMOCTEM BBIXOOHOTO HAMPSIKEHUS,
KOOPIMHATHOM M CIIEKTPaJIbHOM YyBCTBUTEIBHOCTU
PIID Ha ocHOBe BEICOKOOMHBIX cioeB CdSe ot Be-
JIMYUHBI BXOJHOIO 3JIEKTPUYECKOrO TOKa U OT TOJI-
mmHEI ciioeB CdSe.

OKCITEPUMEHTAJIbBHAA YACTDb

BoipamuBanue U xapaktepuctuku cjoeB CdSe.
Cunte3 CdSe npoBoannu no Metoauke [15, 16], nis
CUHTEe3a UCIojIb3oBanu KagMmuii Mapku Ka-000 u ce-
JeH mapku OCY-22-4, nipeaBapuTesIbHO OYUILIEHHBIE
neperoHkoii B BakyyMme (p < 10~* I1a). Ciiou CdSe BbI-
pallMBaIi METOAOM TEPMUUECKOTO UCIIapESHUS KPU-
CTaJIJIOB CeJIeHHIa KaaMUS B KBa3M3aMKHYTOM 00be-
M€ B BaKyyMe Ha TU3JEKTPUUECKOM MOMTIOXKKE (CIII0-
Ja-MycKOBUT) o metonuke [15, 16]. Ciou CdSe

HEOPTAHUYECKUWE MATEPUAJIbL

BhIpalIMBaau B popme nucka paguycoMm 9 mm. Toi-
IIAHY CJI0eB d onpeneisuii HU(PPOBEIM MUKPOMET-
poM Shahe 25 ¢ morperrHocTrio =1 MKM; 3HaUYeHNS d
BapbUPOBAJIUCH B Ipeaeiaax 6—60 Mkm. Da30BEIii cO-
CTaB U COCTOSIHIE MOBEPXHOCTH CJIOEB HCCIICIOBAIN
METOIOM PEHTTeHO(ha30BOTO aHAIM3a Ha AU(PPaAKTO-
metpe [JPOH-4 (CuK,-u3nydyeHue) 6e3 pa3pylieHus
cioeB [16]. BeipalieHHBIE cJIOM ObLT TEKCTYPUPOBAH-
HBIMHU, UMEJIN KPUCTAJUTUUECKYIO CTPYKTYPY BIOPTLIATA
(crabmbHas mogudukaumsa CdSe). Ha tunmmaHoit qu-
dpakTorpamme cinoeB CdSe umeercst omHa auHust 0002
(puc. 1): oHM XapaKTepU3YIOTCS €MUHCTBEHHOM TeK-
crypoii (0001) [16].

BDneKTpoPU3NIECKHE XapaKTepPUCTUKHU CI0EB OIpe-
Iensuiy npu Temiieparype 298 K mo MeTogukam, mpu-
BeleHHBIM B pabote [16]. TeMHOBOE yaeabHOE BJIeK-
TPOCOMPOTUBJIEHUE P CI0EB HAXOIWIOCH B Mpeaeax
(1—-20) % 10° OM cM (TIOTPENIHOCTD B ONPENETEHUN P
coctaBuiia MeHee 10%). Crmou CdSe obGnamanu mpe-
IEJIbHO HU3KOM KOHIIEHTpALlMEl HOCUTEJIIEUM TOKa
(anekTpoHOoB) (5—10) X 102 cM ™3 1 UMeNM BBICOKYIO
($OTOUYBCTBUTEIIFHOCTD, 3HAYEHUS KPATHOCTH (POTO-
OTKJIMKa Tph ocBeleHHOoCcTH 200 JIK MHTErpaIbHBIM
CBETOM HaxoAWIuch B npeaenax (1—3) x 104

CrekTpajibHOe pacripenejieHue (hOTONPOBOANMO-
cTu cjioeB ucciaenoBaau npu 298 K B muamazoHe
sHeprum POTOHOB OT 1.24 10 2.5 3B 1 ocBemeHHOCTH
Ne 11
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Puc. 2. Cnekrp poronposoaumoctu cinoes CdSe npu 298 K, BbIpallieHHbIX pu TeMnepaTtype ucnapuresst 933 K u rem-

nepatype nomioxku 853 K [17].

200 nk. Onpenenstivu NpupallieHusl CBETOBOM yaeib-
HOM 3JIEKTPOIIPOBOIHOCTU AG CJIOEB IO OTHOLIIEHUIO
K TEMHOBOI mpoBognMocTh. B criekTpax ¢oTtorpo-
BomuMocTu cnoeB CdSe (puc. 2) HabmogaeTcs: onvuH
MUK ¢ MAKCUMyMOM 719.7 HM, COOTBETCTBYIOIIMIA IIT1-
pHHE 3arpeileHHoi 30HbI £, (298 K) ceneHuna xan-
Musi, paBHoit 1.723 3B [17]. Makcumymbl ¢oTO-
IPOBOIMMOCTH, OOYCIOBIICHHBIE IIPUMECIMHU, HE
obHapyxeHbl. PIID wusroraBnauBaji Ha OCHOBE
(G OTOYYBCTBUTEIBHBIX BLICOKOOMHEIX ciioeB CdSe.

MeToauka onpenesieHuss BbIxomHoro curiana ®IIOD.
Ha 6oxoByto nmosepxHocTb Aucka CdSe (/) B Bakyyme
HaHEeCEeHbl OMUYECKNE MHINEBbIE KOHTAKThI, pacro-
Jlaraioiuecs: B BepiuuHax KBaapara ABCD (puc. 3).
CTabmm3npoBaHHOE HAIPsSZKEHNE TTOCTOSTHHOTO TOKA
nogaetcst K KoHTtaktaM A, C, u uepe3 DI1D npormycka-
€TCST BXOMHOM TOK [;,,. [10TOK MOHOXpOMAaTHYECKOTO
JIa3€pHOTO UBJTyYEHUST HAMPaBISIIY NMEPIEHIUKYISIPHO
noBepxHocTy PI1D, hoKycupoBaiy JIUH30M 2; TTOCe
MPOXOXACHUS Yepe3 MeXaHUYSCKU MpephIBaTeb 3
MOTOK cO31aeT cBeToBoe nsaTHO F'Ha mucke CdSe (/7).

I1pu 3acBeTKe B cmoe CdSe reHepupyroTCsS: N30bI-
TOYHBIC HOCUTEIN TOKa, YMEHBIIIAETCS 3JIEKTPOCO-
MPOTUBJIEHUE, MIPOUCXOIUT pa3dasiaHC LN UHTe-
IPaJIbHOTO JIEKTPUYECKOTO MOCTA C BOSHUKHOBEHM -
€M pasHocTu noTeHUUaoB Ugp. C KOHTakTOB B 1 D,

HEOPTAHUYECKWE MATEPUAJIbI

TOM 59 Ne 11

pAacrnoJIoXXeHHBIX HAa SKBUITOTEHIIUATBHON JIMHUN TO-
Ka, CHUMaeTcs BbIxOMHOe HanpsixkeHue Upp, BO3HUKA-
foIriee TpH JIOKATLHOM 3acBeTKe moBepxHocTr PI1D.
be3 3acBeTKU BBIXOIHOE HAMpsiKeHUE paBHO HYJIIO.
BenuunHa BBIXOTHOTO CHUTHaIa (BBIXOIHOE Harpsi-
xeHue Ugp) sBiisieTcs: XapaKTepUCTUKOU MO3UTIMOH-
HoiT gyBcTBUTENbHOCTH PI1ID K TMamaroIeMy CBETY
[1, 2, 6—10]. OnTHYecKOe 30HANPOBAHNE ITOBEPXHO-
cti @I1D ocylIecTBISIIU Ty4YOM TBEPAOTEJHHOTO Jla-
3epa Mapku LD—67005W ¢ pauHoit BoaHBL 630 HM.
HMcrounuk usnyyeHus OblT 3aKperuieH Ha IBYXKOOP-
JTUHATHOM CTOJIMKE, KOTOPbIit 0OeceurnBag BO3MOX-
HOCTb €ro nepeMelieHusl BO B3aMMHO MePIeHINKY-
JISIPHBIX TIOCKOCTSIX ¢ 11arom 0.1 MM, a TOBOPOTHBIM
MEXaHU3M TO3BOJISIT MIEpeMelaTh MO OKPY>XKHOCTH C
TOYHOCTBIO 1°. TakKuM croco60M M3MEHSITN 3HAYCHUST
MOZYJISI paAuyc-BEeKTOpa IMATHA 3aCBETKU r,. Mccaeno-
BaHUSI TIPOBOAWIN JIJIsI pa3IMYHbIX 3HAYSHU KOOPIV-
HAaTbl 3aCBETKMU 7y, (0e3pa3MepHbIid panuyc Ipu ONTU-
YEeCKOM 30HIUPOBAHUMN): Fyy = Fy/R, Tie R — panuyc
nucka CdSe.

Bo Bcex ucciaeqoBaHUSX MHTEHCUBHOCTD JIOKAJb-
HOIi 3acBeTKM cocTasisia 1 x 10 k. Bee xapakTepu-
CTUKU cCHUMaJu npu Temiieparype 298 K. BoixomHoii
curHail Uy, u3Mepsijiu ¢ TOMOLIbIO MpUOOPOB, UME-

JOLIUX YyBCTBUTEILHOCTD nopsiaka 1 X 1073 B; otHO-
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Puc. 3. Cxema pacmonoXeHus JIEKTPUIECKIUX KOHTAKTOB M CBETOBOIO IISITHA HA ITIOBEPXHOCTH (DOTOIIPUEMHOTO DJIEMEHTA TP
ornruyeckom 3oHaupoBanum: I —muck CdSe ¢ pannmycoM R u tommuHoi d; A, B, C, D — KOHTaKTHI; 2 — (hoKycupytolias JIMH3a;
3 —MexaHM4yeckuii mpepeiBateinp; O, X, ¥ —Hauaslo ¥ ocu KOOPANHAT; Fjy — paauyc OKPYXKHOCTU ONTUYECKOTO 30HANPOBaHUSI;

F — maTHO 3acBeTKM.

CHUTeNIbHAsI TOTPEITHOCTh Mpu u3MepeHnu Uy, He
npesbimana 0.1% (B nuanazone 0.2—13 B). IMpu u3-
MEPEHNHU BEJTMYUHBI BXOTHOTO TOKA ITOTPEITHOCTh He
npesbimaina 0.2% (B nuamasone 0.2—2.2 MKA).

PE3VYJIBTATBI U OBCYXIEHHUE

DKCnepuMeHTAIbHbIE 3aBUCMMOCTH BBIXOTHOTO HA-
npsukenusi Uy, @I1D ot Tommunbi cioes CdSe. B OI1D

C IUIOLIAJBI0 aKTUBHON MoBepxHocTd S = 200 mMm?
pAacCTOSTHUSI MEXTY SJIEKTPUUYECKUMU KOHTaKTaMu / co-
CTaBJISTIOT JJOCTATOYHO OOJIBIIYIO BeIMUUHY (/ = 9 MM);
MIJI0IIAAbh CAMMX KOHTAKTOB, pacliojlaracMbIx Ha 00-
KOBOI1 TTOBEPXHOCTU CJI0SI, TOJIKHA OBITh 3HAYUTEb-
HO MEHbIIIE IIOoLIaAN Bceil ero 00KOBOI IMTOBEPXHO-
ctu [8]. BeImoirtHeHne yKa3aHHBIX pa3MepHO-KOMITO-
3UIMOHHBIX TPeOOBAaHUIT MPUBOOUT K TOMY, UYTO
DI1D momkeH M3rOTaBIMBATHCS HA OCHOBE TOJICTHIX
cioeB (d 2 6 MKM). 3aBUCUMOCTH BBIXOTHOTO HAIPSI-
xenust Upp oT TomniuHbl ciioeB CdSe npencrapiieHbl
Ha puc. 4. KpuBblie TocTpoeHbI Tpu GUKCUPOBAHHOM
3HaueHur 6e3pa3MepHoro paauyca ry, = 0.70 mis Tpex
3HaueHuii BxoaHoro Toka. 3aBucumoctu Uy, = fid) xo-
POILLIO anMPOKCUMUPYIOTCS TI0 TUTIEPOOTUIECKOMY 3a-
KOHY (puc. 4).

Kaxk yxe yrnmomMuHamoch paHee, UCCIEIOBAHUS B
paoborax [11—14] 66111 TIpOBEIeHBI HA TOHKOIIJICHOY -

HEOPTAHUYECKUWE MATEPUAJIbL

HBIX oOpasnax CdSe, rme DOCTUIIIM MaKCUMAaJIBHBIX
3HAYCHUM (DOTOINEKTPUUECKUX XapaKTEPUCTUK TIPU
W3MEHEHUM TOJIIMHBI cJ10eB B Auana3oHe ot 0.5 no
2.0 MKM. MBI OOHapyXWJIM, YTO MAaKCUMaJIbHOE BbI-
XOIHOE HaIIPSKEHUE JOCTUTAETCS y 00pa31ioB ¢ TOH-
knmu ciosmu CdSe, a uMeHHO, 6 MKM (CM. puc. 4).
st pa3zpa®boTKy (POTONPUEMHEIX YCTPOIICTB € KOOP-
JIVWHATHOI M CIIEKTPaJIbHOM YyBCTBUTEIBHOCTBIO Ha
ocHoBe cioeB CdSe HaM mOTpeOOBaJIOCh MPOBECTH
HUCCIeA0OBaHMS IIPU TOIIIMHAX CJI0EB B MHTEPBAJIe OT
6 10 60 MxM. OIHAKO C YMEHBIIIEHUEM TOJIIIMHEI CJIOEB
CdSe 3HaUMTEILHO BO3pACTaeT yIEJIbHOE 3JIEKTPOCO-
MPOTHBJIEHNE, UTO B CBOIO o4epedb TpeOOoBajlo UC-
MOJb30BaHUS 00Jiee BHICOKOTO HAIPSDKEHUSI OT UC-
TOYHMKA TUTaHMsI. YTOOBI M30eXaTh HeXKeIaTeIbHbIX
SIBJICHUI TIpU paboTe (hOTONPHUEMHBIX YCTPOICTB, MBI
BbIOpanu TommuHy cioeB CdSe, 1py KOoTopoit HapsI-
KEHHE OT UCTOYHMKA MMUTaHUS He mpeBbiiano 19 B,
a UMeHHO: d = 20 MKM.

DKcnepuMeHTAJbHbIE 3aBUCMMOCTH BBIXOJHOTO HA-
npskenust Uy, @IID CdSe oT BXOOHOTO TOKA U KOOP-
JUHATHI ATHA 3acBeTKU. Ha puc. 5 npencrasieHsl 3a-
BUCHUMOCTU BBIXOIHOTO HAaNpsikeHUs1 Uy OT BEJIMUMHBI
BXOIHOTO TOKa /;,. JIaHHBIE MOIyYEHBI AJIs1 CJIOEB TOJ-
IKMHO# 20 MKM MpY 3HAYEHUSIX KOOPAUHATHI 3aCBETKU
7o B ipenenax 0.3—0.9. 3aBucumoctu Uy, = f(1;,) onu-
CBHIBAIOTCS TUHEHHBIMU (pyHKIIMSIMU (puC. 5).
Ne 11
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Puc. 4. DxcniepyMeHTaIbHBIE 3aBUCUMOCTH BBIXOTHOTO HanpspkeHust Ugp oT TonuHel cnoes CdSe d mpu 3HaueHUM 6e3pas-
MEPHOTO Pafiryca ONTUYECKOTO 30HANPOBaHMA 7 = 0.70 m BxonHoM Toke 1.00 (7), 1.80 (2), 2.00 MKA (3).

BB160p BeTMUIMHBI BXOTHOTO TOKA CBSA3aH CO 3HA-
YeHUSIMH YIETbHOTO 3JIEKTPOCOTIPOTUBICHHS CIIOEB.
Y OTHOCHUTETLHO HU3KOOMHBIX CJIOEB TEJUTypHaa Kami-
musi CdTe ayIeKTpOoCONpOTUBIEHUE ObLUIO MOpPSAKA
10° OM cM, ¥ 3Ha4EeHUS BXOIHOTO TOKA ObLIM B IIpE-
nenax 10—15 MxA [8]. Citou CdSe SIBIISIFOTCSI BBICOKO-
OMHBIMU (TEMHOBOE yIEIbHOE JIEKTPOCOMPOTUBIIC-
Hue (1-3) X 10° OM cM); yBEIMYEHHUE BXOTHOTO TO-
Ka, HarpuMep 10 10 MKA, moTpeOyeT 3HaYNTEeTBHOTO
MOBBIIIEHWS HATIPSIKEHWSI UCTOYHMKA MUuTaHus. [1o-
3TOMY B HCCJIEIOBAHUSIX BEpXHee 3HaUeHUE BEJTUIM-
HbI BXOJHOTO TOKa COCTaBUJIO 2 MKA.

Ha puc. 6 npuBeneHbl 3aBUCUMOCTH BBIXOIHOTO
HanpsixkeHus Uy OT 6e3pa3MepHOro paauyca ry, Npu
onTu4eckoM 3oHaupoBanuun PI1D. laHHbIe ITOTyYe-
HBI 115 cinoeB CdSe TommuHoM 20 MKM IIPY MOLITHO-
CTU ONTUYECKOTO 30HAa P = 5 MBT mis 3HaueHuii 7,
B ripeaenax 1—2 MKA. Ha Bcex KpMBBIX HAOJIOJaeTCS
MaKCUMYM MpH ry, = 0.78.

006 adPpexTuBHOCTH pabOTHI (POTOIIPUEMHMKA CY-
IST IO BEIMIMHE KOOPIMHAIIMOHHOM M CIIeKTPaTh-
HOI1 YyBCTBUTEIbHOCTM.

DKCHepUMEHTA/IbHbIE JAHHBbIE N0 KOOPIUHATHOM
H CNEKTPAJbHOI YYBCTBUTEILHOCTH (DOTONMPHEMHH-
Ka Ha ocHoOBe c10oeB CdSe B 3aBHCHMOCTH OT BXOJHO-
HEOPTAHUMYECKUWE MATEPUAJIBI

TOM 59 Ne 11

ro Toka. KoopanmHaTHYIO YyBCTBUTEIBHOCTD OIIpE-
IS U3 9KCHEePUMEHTAIbHBIX TaHHBIX 1O pop-
myne N = Ugp/(Arpl;,,P) [9, 10], toe Ary = ArgR =
= [(rOO)max - (rOO)min] R: (rOO)max = 0783 (rOO)min = 020’
R=9.0Mmu P=5.0 MBT — MOIIITHOCTB OITTUYECKOTO
30H1a. 3HAYEHUS 1] PACCUMTHIBAIU IJIS MAKCUMaJb-
Horo Uy, Ha KpuBBIX puc. 6. KoopamHaTHas 4yB-
CTBUTEJIBHOCTh HE3HAYUTEILHO YBEJIMYMBAETCS TIPU
TOBBIIIICHUM BXOJHOTO TOKa, HaOJIomgaeTcsl JIMHEei-
Hag 3aBucuMocTtb N = f(1,,) (puc. 7).

IIpn MakcMMalbHOM 3HAaUEHUU BXOMTHOIO TOKa
(2.00 MxA) N coctansier 70.8 MmB/(MM MKA MBT). B
padote [10] coobmIamock 0 KOOPAMHATHON YyBCTBH-
teapbHocTH [ITTY®D Ha ocHoBe cnoeB n-CdTe:In, pas-
Hoit 15.5 mB/(MM MKA MBT). Bricokue 3HaYeHMsI KO-
OpAUVHAaTHOI 4yBCTBUTEIbHOCTU cioeB n-CdSe cBu-
JIeTebCTBYIOT O HECOMHEHHOM MepPCHeKTUBHOCTU
¢oTonpreMHIKa Ha OCHOBE CJIOEB CEJICHUIA KaaIMMUSI.

CniekTpalibHYIO 4yBCTBUTETBHOCTD ) PIID omnpe-
JIEeJISUT U3 DKCIIEPUMEHTAJIbHBIX JAHHBIX MO (hOpMY-
ne:x = Upp/(1,,P) [9, 10]. 3HaueHUs Y, pacCUUTHIBAIA
IUTST MAKCUMATBLHOM BeTmanHbI Uy, Ha KpUBEIX pHC. 6.
CnekTtpaibHast YyBCTBUTEIBHOCTh JJUHEHO BO3pac-
TaeT IMPHU YBEJIMUYEHUU BXOTHOTO ToKa (puc.7); uaMe-
HeHue [, HeBeJInKo — B npenenax 1—2 MKA.
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UBD’ B
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I, MKA

m>

Puc. 5. OxcneprMeHTaIbHBIE 3aBUCUMOCTHY BBIXOIHOTO HarnpsikeHnsa Upgp OT BEIMYMHEBI BXOAHOTO TOKa [;, cnoes CdSe ripn
ONTMYECKOM 30HIMPOBAaHUM [UTSI 3HAUEHMI 6e3pasMepHOTro paauyca rqy: 0.30 (7), 0.50 (2), 0.90 (3), 0.78 (4).

UBD) B
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4
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0 0.2 0.4 0.6 0.8 1.0

100

Puc. 6. DxcrieprMeHTaIbHBIE 3aBUCUMOCTH BBIXOIHOTO HanpsikeHust Ugp cnoes CdSe oT 6e3pa3MepHOro paauyca ry, IIpy Be-
nmurHe BxogHoro Toka : 1.00 (7), 1.40 (2), 1.80 (3), 2.00 MKA (4).
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%> MB/(MKA MBT) 1, MB/(MM MKA MBT)
400 - -1 80

X
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350 + 475
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>

Puc. 7. 3aBUCMMOCTM KOOPAMHATHOM T M CIIEKTPajibHOI X uyBcTBUTENbHOCTH PI1D Ha ocHoBe cioeB CdSe oT BeMYMHBI
BXOIHOTO TOKa /;),.

%> MB/(MKA MBT) N, MB/(MM MKA MBT)
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140
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Puc. 8. 3aBrcuMOCTH KOOPIVMHATHOI 1 U CNIEKTpasIbHOI ) dyBcTBUTENbHOCTH DPI1ID oT TommuuHs! cnoes CdSe.
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IIpn MakcMMaIbHOM 3HAYE€HUM BXOTHOTO TOKa
(2.00 MxA) y coctasisieT 375 mB/(MKA MBT). Brico-
KWEe 3HauyeHMsI CIEeKTPaJbHON 4YYBCTBUTEIbHOCTU
TakKXe CBUIETEJIbCTBYIOT O MEPCIEKTUBHOCTU (hOTO-
npueMHHMKa Ha ocHoBe ciioeB CdSe.

Takum obpasom, misg @IID, U3roToBJIEHHOIO Ha
OCHOBE BBICOKOOMHBIX cJioeB CdSe, MOXXHO MCITOJTh-
30BaTh BEJIMYMHY BXOAHOTO TOKA B AUAIIa30He oT 1 1o
2 MKA ¢ TeM, YTOOBI KOOPAWHATHAS U CIIEKTpabHas
YYBCTBUTEJILHOCTU OCTaBaJICh IIPAKTUYECKHU ITOCTO-
STHHBIMU.

DKcnepuMeHTabHbIE 3AaBUCUMOCTH KOOPIMHATHOI
1] ¥ CIEKTPAJIbHOM ) YyBCTBUTEJIbHOCTHU (hOTONPHEMHM-
Ka oT Tomuunbl cnoeB CdSe. 3HaueHus 1), ) onpenesne-
HbI TpU BXomHOM Toke 2.00 MKA u ry, = 0.70. 3aBucu-
MoctH ), = fld), N = fd) xopo110 anmpoKCUMUPYIOTCS
10 TUTIEPOOIUIYECKOMY 3aKOHY (pHcC. §8), TaK e KaK 1
3aBUCUMOCTHU BBIXOAHOTO HampstkeHust Up, = f(d)
(puc. 4).

HauGonpime 3HauyeHWsT KOOPOAWMHATHOI M CIIEK-
TpabHOI uyBcTBUTENbHOCTH DI1D Habmoa0TCS y
00pa31oB ¢ MeHbllIel TomuuHoi cioeB CdSe. OgHako,
KaK yKa3bIBaJIOCh BBIIIE, C YMEHbBIIEHUEM TOJILIMHbBI
cioeB CdSe cyliecTBeHHO BO3pacTaeT yIeIbHOE BJIeK-
TPOCOMNPOTUBJICHUE, UTO HEXKEJIaTeIbHO IMTPU (DYHKITH-
OHMpOBaHUM (doTonpueMHukKa. IlomydyeHHBIE maH-
HbIE O 3aBUCUMOCTH 1| U ¥, OT d CJI0EB HE BIUSIOT Ha
CIeJIaHHBIN paHee BBIOOP ONTUMAJIbHOIO 3HAYCHUS
ToMMHKI cjioeB CdSe rpu pyHKIIMOHUPOBAHUU (PO-
TOIIPUEMHMKA HAa MX OCHOBE.

3AKJIIOYEHHME

OnpeaeneHbl 3aBUCUMOCTU XapaKTePUCTUK MO3U-
LIMOHHOM YYBCTBUTEILHOCTHU MPU ONTUYECKOM 30H-
gupoBaHun PI1D Ha OCHOBe BBICOKOOMHBLIX CJIOEB
CdSe oT BeMMYMHBI BXOOZHOTO TOKAa M OT TOJIIIMHBI
cioeB. BrepBble yCTaHOBJIEHO, UTO BEJIUYWHBI BHI-
XOQHOTO HATIPSKEHUST, KOOPAUHATHON U CIIEKTPaJlb-
Hoit uyBcTBUTebHOCTH DI1D Ha ocHoBe citoeB CdSe
YMEHBIIAITCI MO TUHEPOOIUIECKOMY 3aKOHY MHpU
YBEIWUYEHUY TONIIUHBI CJI0EB U JUHEIHO BO3pacTa-
IOT C BEJIMYMHON BXOIHOTO TOKA.

IMonyueHHEBIe pe3yabTaThl TO3BOJIWIN YCTAHOBUTD
ONTUMaJIbHbIE 3HAYEHMSI KaK BXOZHOIO TOKa, TaK U
tonmuHLI ciioeB PI1D Ha ocHOBEe CdSe.

DKCIepuMeHTaJIbHbIe JTaHHBIE IO KOOpAWHAT-
HOM uyBcTBUTEeAbHOCTH cioeB CdSe cocraBuim
70.8 MB/(MmM MKA MBT), uTO B 4 pa3a Bblllle, YeM IS
ciioeB CdTe. 3HaueHUS CIIEKTPAITbHO YyBCTBUTEIh-
Hoctu cinoeB CdSe (375 mB/(MkA MBT)) nipeBbiiianu
aHaJJOTMYHYIO XapakTtepuctuky ciaoeB CdTe Ooree
yeM B 60 pas. JlaHHBIE pe3y1bTaThl CBUIETEILCTBYET O
HECOMHEHHOI MepCHeKTUBHOCTU UCITOIb30BAHUSI BhI-

HEOPTAHUYECKUWE MATEPUAJIbL

YYKHUTA u ap.

COKOOMHBIX cmoeB CdSe B KauecTBe MaTtepuana Ijs
MO3ULIMOHHO-YYBCTBUTEIbHBIX (POTONPUEMHUKOB.
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