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BNMNAHWUE FA30BbIX MPMECEN
HA ®OTO3NEKTPUYECKWNE CBOWNCTBA
TOHKOIMJIEHOYHbIX HAHOCTPYKTYP
nonynpPoBOAHUK - AN3NEKTPUK

Hccernenoparn MexaHH3M BO3JEHCTBHA Ta30BbIX IIPHMECEH HA (OTOIJIEKTPHIECKHE
CBOHCTBA TOHKOIICHOYHBIX HAHOCTPYKTYD MOJYIIPOBOJHHK — JHIJIEKTDHK, ITOJIYIEH-
HBIX 3JIeKTPOHHO-JIYYEBBIM HCITAPEHHEM B BaKyyMe. H3yvyerno BIHAHHE I1apOB AMMH-
aKa M BOJBI HA OINTHYECKHE H QOTOITeKTPHIECKHE CBOHCTBA HAHOCTPYKTYD. IIoka3a-
Ha BO3MOXHOCTb HCIIOJIb30BAHHA JAHHBIX CTPYKTYD B KAYECTBE CEJIeKTHBHBIX JaTYH-
KOB rasa.

BBenenue

IToBbINIEHHBI MHTEPEC K CUCTEMaM, MOJYYUBIIUM Ha3BaHUE “3JIEKTPOH-
HbIiT HOC” [1, 2] 0OyC/IOBJIEH MUPOKUM CIIEKTPOM UX BO3MOKHBIX IIPUMEHE-
HUI BO MHOTUX OTPAC/ISAX HAYKK U TeXHUKHU [3 — 7]. DT npubopsl hopMupy-
IOTCSI HA OCHOBe Habopa JIATYMKOB rasza (MyJIbTUCEHCOPHOI CUCTEMBI), reHe-
PUPYIONMX NEPBUYHBIA CUTHAJ, U YCTPONCTBA pacroszHaBaHusi 0Opa3os, 06-
pabaThIBAOINX MYJIbTUCEHCOPHDINA curHam. OHONW M3 OCHOBHBIX MPOGJIEM
pa3paboTKU MOTOOHBIX YCTPOMCTB SBJSIETCS IOAOOP YYBCTBUTETBHOTO MaTe-
puasa s U3TOTOBJIEHUS ceHcopa. MaTepuasbl, UCIOIb3yeMble B IIPOMBIII-
JIEHHBIX JIATYMKAX, OOBIYHO HE MPUTOIHBI IS TAKUX LeJieil, Tak Kak obJaxa-
10T HU3KOM CEJIEKTUBHOCTBIO U TPEOYIOT ONPE/IEIEHHOTO peskuma paboTsl [8].

[TepcrieKTUBHBIM HaTIpaBJIEHUEM Pa3BUTHS IIPUOOPOB “9JIEKTPOHHBII HOC”
saBJsieTcsl (pOpMUPOBaHUE CEHCOPHBIX CUCTEM U3 OJHOTUIIHBIX UyBCTBUTEJIb-
HBIX 2JIEMEHTOB, PaCIIOJIO)KEHHbIX Ha ofiHOM Kpuctasre [2, 9, 10]. B atom
CIy4ae JaTYUKU MYJbTUCEHCOPHON CUCTEMBI MMEIOT eJIMHBIN TUII CUTHANA, a
Bapualysi CBOMCTB U BBIXO/HBIX XapaKTEPUCTUK JOCTUTAETCS IIyTeM COOTBET-
CTBYIOIIEro BbIGOpA BHYTPEHHUX MTAapaMETPOB U YCIOBHiT paboThl. I10100HbI-
MU CBOMCTBaMU 06JIAJAI0T TOHKOIIJIEHOYHbIE HAHOPAa3MEpPHBIE CTPYKTYPHI,
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CO3/IaHHble Ha OCHOBE IU3JIEKTPUYECKON MaTpHI[BI, cojeprKalleil IoJympo-
BOJIHMKOBBIE HaHO4yacTuIel [11].

IIpotecco ancopOIyy U 1ecopOIMU Ta30B MIPOTEKAIOT B IPUIIOBEPXHOCT-
HBIX CJIOSIX HAHOKDPHUCTAJLJIOB, TO3TOMY, YeM OOJIbIlle OTHOIIEHWE IIOMIAIN
MIOBEPXHOCTU TAaKUX KPUCTAJIUTOB K UX 0ObEMY, T€M BBIIIE YyBCTBUTEJIb-
HOCTh JaTynka U TeM addexrtuBHee ero padora. IIpu amcopbiuu MOJIeKyI
raza, 06JIaIaloNUX JOHOPHBIMU WJIM aKIENITOPHBIMU CBOMCTBAMHU, MTPOUCXO-
JIUT M3MEHeHNe NMIMPUHBI TOTEHI[MAIBHOTO 6Hapbepa BOJIM3M IOBEPXHOCTHU Ha-
HOYACTHUI[BI TTOJIYTIPOBOIHIKA, 06yCIaBInBaloliee U3MeHeHe YCI0BUil HoTo-
reHepanuy 3JeKTPOHHO-ABIPOYHBIX Iap U, Kak CJe/CTBUe, U3MeHeHue $hoTo-
IPOBOIUMOCTHU CTPYKTYphI B 1iesioM [12]. /luanexTpuueckass MaTpula Ipu
afcopOIMU Ha MOBEPXHOCTU ILJIEHKM MOJIEKYJI Ta3a TakKe U3MEHSIET CBOU
TokornpoBoJsmue cBoiictsa [13]. [ToaTtomy 1pu paccMOTpeHUM BOIIPOCOB I10-
BbIeHUsT 3GbdEKTUBHOCTH PAbOTHI U CEIEKTUBHOCTH 4yBCTBUTEIBHOTO dJIe-
MeHTa HeOOXO[MMO YUUTBIBATH POJIb BCEX BJUSIONUX (PAKTOPOB.

B nacrostuieit paboTte mpeacTaBiIeHbl Pe3yJbTaThl UCCJIEOBAHUS MeXa-
HU3MOB BO3[E€NCTBUS Ia30BBIX IpuMeceil Ha (POTO3TEKTPUYECKHE CBOWUCTBA
TOHKOTIJIEHOUHBIX HaHOCTPYKTYp CdSe/monumatunenrepedranar (II3TD) u
CdTe/TIDT®, chopMUpOBaHHBIX 3JIEKTPOHHO-JIyYeBbIM UCTIADEHUEM B BaKy-
yMe. YKa3aHHbIe CTPYKTYPBI MOJy4YeHbl ITyTeM 1ocJoitaoro (3a 100-500 muk-
JIOB) OCaX/IEHUsT KOMIIOHEHT U3 /IBYX HE3aBUCUMBIX UCTOYHNKOB. CyMMapHast
TOJTIIMHA TTeHOK cocTasisiia ~ 0,5 mkm. [TomynpoBoaHukoBast hpaxius npej-
CTaBJIsiIa COOOM OT/IETbHBIE YACTHUIIBI Pa3MePOM 4...6 HM, KOTOPBIN OLIEHUBAJI-
Cs1 TI0 BeJIMYMHE TOJMyOOTO CABUTa IUPUHBI 3alIpenieHHoN 30HbI [14].

OcHoOBHas 4acTh

I PDeKTUBHOCTD B3aUMOJIENCTBUS Ta30B C MOBEPXHOCTHIO HAHOYACTUI[BI
B CTPYKType “NIOJYIPOBOMHUK — JTUATIEKTPUK  MOKHO OIIEHUTh, CPAaBHUBAs
pasmepsl 06JIACTY JIOKAJTU3AIUU TPOCTPAHCTBEHHOTO 3apsifia B KPUCTAJLITUTE
(wmn nebaeBCKyIo JJIMHY) ¢ ero padmepamu. Yem 6osibliie pa3Mepsl 06JaCTH
JIOKQJIM3allU¥ IPOCTPAHCTBEHHOTO 3apsi/ia M0 OTHOIIEHUIO K pa3MepaM KpHuc-
TQJJIUTA, TEM CyIlecTBeHHee OyIeT U3MEHSIThCSI TOBEPXHOCTHOE 3JIEKTPUYEC-
KOe COTPOTHBJIEHUE IIJICHKU IPYU B3auMOJelcTBUM ¢ ra3amu. KonueHntpanus
CBOOOIHBIX HOCUTENEH 3apsiia B 00beMe TUIEHKHU 10 HAllM OI[eHKaM COCTaB-
msna ~10%em 3, npu aToM L~1 MKM. B TakoMm ciyyae BIUSIHHE Ta30B Ha
3JIeKTPOdU3MYECKHE CBOCTBA CTPYKTYDP JOJDKHO OBITH CYNIECTBEHHBIM, TaK
KaK pa3Mepbl 00JIACTH JIOKAIU3AIUU TIPOCTPAHCTBEHHOTO 3apsifia COU3MEPHU-
MBI C TOJIIMHOW IJIEHKU M 3HAYUTEIBHO IIPEBBIIAIOT pa3Mepbl KPUCTAJLIN-
YecKUX 3epeH B IieHKe [15].

JleficTBUTENBHO, IIPX UCCJEeJOBAHUNA CBOMCTB TOHKOIVIEHOYHON CTPYKTY-
pBI B cxeMe jgatyuka (puc. 1), mosiBjieHne ra3oBoil IpuMecH B Kamepe IIpUBO-
JIJI0 K 0OPAaTUMOMY M3MEHEHUIO 3JIEKTPUYECKUX CBONCTB ILIEHKH, YTO 00yC-
JIABJIMBAJIO M3MeHeHUne (DOTOTOKA CTPYKTYPbI, KOTOPBI PETUCTPUPOBAJICS C
MIOMOIIBIO CEJIEKTUBHOTO YCUJIUTEsI. B KauecTBe IpuMeceit ObLIU MCIIOTB30-
BaHbI I1apbl BOJIHOTO PacTBOPa aMMHUaKa WK BOALL. IIpu aTOM OBLIO OOGHApY-
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JKeHO, 4TO Tapbl aMMMaKa M3MEHSIOT He
TOJIBKO (POTOTOK, HO U TEMHOBOI TOK B
cTpykrype. VccaenoBanus nokasanu, 4To
yBeJIUYeHe TEMHOBOW TPOBOAUMOCTHU
CBsI3aHO ¢ 00pa30BaHUEM Ha MMOBEPXHOC-
TH obpasiia aicopOMPOBAHHOTO IPOBOJIS-
utero ciuos. Iloatomy, AJsi MCKIIOYEHUs
TEMHOBOU COCTABJISTIONIEN TIPOBOANMOCTH,
u3MepeHus: (GOTOTOKA MPOBOAUIUCH TIPU
o6utyyeHnn 06pasiia MOLYTMPOBAHHBIM U3-

JIyYECHUEM. PeBy.TII)TaTI)I nuccjaeaoBanuAa 3a- 7
BUCHUMOCTH U3MeHeHUs (POTOTOKA CTPYK-
Typsl CdSe/TIDTD oT KOHIEHTpAINH Jie- Puc. 1. Cxema skciieprMeHTaIbHOM
TEKTUPYEMON NpUMeCH TPUBEAEHBI HA ycranosku: 1 — reneparop,

2 — cBetopuon, 3 — nuadparma,
puc.2,tne Al=1-1,,a I u I, — MOy~ 4 — cobuparommas 11H3a,

o o 5 — WHAWEBbIE JEKTPOJIBL,
POBaHHbBIM TOK B IIPUCYTCTBUHN Ta30BOU IIpU 6 — HccemyeMas CTPYKTYpa,
MECH B aHaJIM3NPYyEMOM O6’beMe 1 B aTMOC- 7 — moAJI0XKa, 8 — UCTOYHUK IIUTa-
depe cyxoro Bosyxa COOTBETCTBEHHO. HUSL, 9 — CEIEKTUBHbL YCUIUTEND

Jlst ompenesieHUst Me- a7
XaHM3Ma BO3NeiCTBUSA razo- ——
BBIX ITpuMeceii Ha (HOTOIJIeK- h
TpUYECKHUe CBOIICTBA TOHKO-
IJIEHOYHBIX HAHOCTPYKTYP
U3ydaaach 3aBUCUMOCTb GO-  gq —
TOIIPOBOAUMOCTU CTPYKTYP
OT MHTEHCUBHOCTHU 3aCBETKU.
BbL10 06HApY’KeHO, Y4TO CO-
CTaB ra30BOil Cpe/ibl BAUSET
Ha XapaKTep JIOKC-aMIlep- 4 |
HBIX XapakTepucTtuk (JIAX):
IpU NOMEIIEHNU! CTPYKTYP
CdSe/IIDT® u CdTe/
I[I9T® B kamepy ¢ aMMHa-
KOM M3MEHeHIe YIia HaKJIo-
Ha JIAX B jnorapudmuyec-
KOM Macurtabe Jiisi HEKOTO-
PBIX 06pa3ioB JOCTUTATIO

Puc. 2. 3aBUCUMOCTh OTHOCUTEIBHOTO MU3MEHEHMSI
15% (puc. 3, a). TOKa (POTOIPOBOAMMOCTH OT KOHIIEHTPAI[MK aMMUaKa
IUISL CTPYKTYD € COJIEpKaHueM NoJIynpoBogHuka 20,
50 1 90 06. % (xpusble 1, 2, 3 COOTBETCTBEHHO) U
KOHIEHTPALMK I1apOB BOABI AJISI CTPYKTYPHI
C ColepKaHUeM IOJIYIPOBOAHUKA
50 06. % (xpuBas 4)
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Puc. 3. JIAX tonkoruienousix ctpyktyp CdSe/TIT® B cyxom Bosnyxe (1)
u B mapax amMuaka (2). Tommmna mwrenku 0,75 HM; cofiepsKaHMe MOIYTIPOBOAHUKA:
a) 50 06. %, 6) 25 06. %

Heo6b1uHo Beu cebst B JaHHOM CJIydae TOHKOILJIEHOYHbIE 00PasIibl, CO-
JlepaKalive HU3KYI0 KOHIIEHTPAIUIO MOJIYIIPOBOJHUKOBON (hpaKklUU: 3aBUCH-
MOCTb (POTOTOKA OT OCBEIIEHHOCTU B MPUCYTCTBUM MAPOB aMMHUaKa B Havaje
pocia kBaapatuuHo (puc. 3, 6, KpuBas 2), 3aTeM ee XapaKTep CTAHOBUJICS
TAKUM JKe, KaK B CyXoM Bozfyxe (puc. 3, 0, mpsimast 1). Taxoit xapakrep JIAX
CBUJIETETBCTBYET 06 06pPa30BAHUU OrPAHUYEHHOTO KOJTMYECTBAa PEKOMOMHA-
I[MOHHBIX IIEHTPOB, BJUSIONMX Ha (HOTONPOBOAMMOCTD ILJIEHOK. BeposiTHO,
YPOBEHb OCBEUIEHHOCTH, IIPU KOTOPOM ITPOMCXOUT U3MeHeHue xapakrepa JIAX,
3aBUCHUT OT COCTaBa OKpYyJKalollleil cpenbl, a Touka u3dnaoMa Ha JIAX xapakre-
pu3yeT KOHIEHTPAIMIO MPUMECHBIX IEHTPOB, 0OPA30BAaHHBIX B pe3yJbTaTe
a/ICOPOITMH Ta30BBIX TPUMECEH U HHEPreTUYECKHEe YPOBHU KOTOPBIX HAXOMISIT-
Csl B 3aIpeleHHON 30He CTPYKTYpPbl. IIpy MHTEHCHBHOCTH CBETa, COOTBET-
cTByIonel Touke usnoma JIAX, mpOUCXOAUT UCTONEHNE TTPUMECH.

Metonpt (HOTOTIPOBOAMMOCTU HE IO3BOJIMIA OOHAPYKUTH ITOJOKEHUE
9HEPreTUYeCKUX YPOBHEH, COOTBETCTBYIONUX TaKUM IpuMecsiM. OHaKO U3y-
yeHure (HOTOMOYISIIIMOHHBIX CIEKTPOB TIPOIYCKAHUS TTOKa3aa0 HeGOJbIIoe
(5-10%) namenenue koabduirenTa IPOIyCKaHus BOJU3U 30HBI IIPOBOJAUMO-
CTH IIPU TIOMEIIEHIH UCCIeyeMoro obpasiia B mapbl ammuaka (puc. 4). ITaps
BO/IbI TTOJJOOHBIX M3MEHEHNN B (DOTOMOAYJISIMOHHBIN CIIEKTP MPOITYCKAHS
He BHOCUJIM 1 He BaUsAIMN Ha HakiaoH JIAX. Kpome aToro, mpu Takux ycJIOBH-
SIX HabJTIOIATIOCh M3MEHEHE XapaKTepa OITHIECKOro rameHnst Gototoka (puc. 5).
WHorzma addeKT ramenus Ipyu BHECEHUH KCCIELyeMOro 06pasiia B maphbl aM-
MUaKa I0JHOCTBIO ucyue3an. /lampHelinue uccie[oBaHus OKa3aau, YTO MPHU-
YIHOW MCYE3HOBEHUST OIITMUYECKOTO TallleHus! SIBJseTCsI U3MEeHEHUe 3JIeKTPOH-
HBIX TPAHCIIOPTHBIX CBOMCTB MOJIMMEPHON MaTPUILIBI IOMEIEHHO B Ta30BYIO
cpeny.
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Puc. 4. CDOTOMOl[yJIﬂIII/IOHHbIe CIIEKTPHI B

Puc. 5. CriektpasnbHasi 3aBHCUMOCTb

napax aMMuaka (Kpusast 1) 1 B cyXxoMm CTeIleH! ONTHYECKOTO rameHus: (poToToKa

Bozayxe (kpuBas 2). ComeprkaHue MmoJy-
niposoauuka — 90 06. %; AT/T — oTHOCHU-
TeJIbHOE U3MeHeHUe Koadduimenrta
MIPOITYCKAHWS TIEHKU MpPU O6IyIeHur
cBeTOM C A = 633 uM

crpykrypbl CdSe/TI9T®D B cyxom

Bozayxe (kpuBasi 1) U B mapax aMMHaka

(xpuBasi 2)

[Ipu aTOM €/1a60TOUHBIIT 3(H(HEKT ONTUYECKOTO FalleHNsI MACKHPYeTCs CHIIb-
HOTOYHBIM 3 (PeKTOM yBeJnd4eHNs TPOBOJUMOCTH MaTPHUIBL.

V3BecTHO, YTO NP a/IcOPOLMM HA TTOBEPXHOCTU IJIEHKU MOJIEKYJT ra3a
U3MEHSIOTCS dJIeKTpuyeckue cBoiicTBa nomumepa [16]. Ilepenoc nocuresneit
3aps/ia MexkJy HaHOYaCTHULAMU II0JIyIIPOBOJHUKA Yepe3 JUIIEKTPUK OCylle-
CTBJISIETCS] IIOCPE/ICTBOM TYHHeJbHOTO addeKTa, IOATBEPKICHUEM YeMy MO-

JKET CIYXKUTb HeJIMHEHHOCTh BOJIbTaMII€PDHBI

X XapaKTepUCTUK TOHKOIIJIEHOY-

Hbix cTpykTyp CdSe/TIDTD u CdTe/II3TOD mpu nopavye Ha HUX UMITYJIbC-

HOTO HarpsikeHus (puc. 6).

Kpome atoro, npu yBeJUYeHUU TOJIIIU-
HBI CJIOSI TIOJTUMEpPa MeXIy HaHOYaCTUIIAMU
MIPOBO/IUMOCTH CTPYKTYP IaJjaeT U IIpU TOJ-
IUHE [ ~ 4 HM He (PUKCUPYeTCs] U3MEPUTEb-
HbIMU ipubopamut. O1HAKOYITPU TIOMEIIEHUN
nccienyeMblx 06pasioB B/Cpey, HACHIIIEH-
HYIO [TapaMU BOJIbI, TEMHOBAS TPOBOANMOCTb
1 GOTONPOBOAMMOCTb CTPYKTYPbI IOBBIIIA-
ercs. [Ipuuem uamenenuii B popme crekrpa
doTonpoBouMOcTH He Habmonaercst. B Toxe
Bp€eMsI BOJIbTaMIIEpPHbIE XapaKTePUCTUKY IIPU
rojlaue MMITYJIbCHOTO HATIPSIKEHUS] OCTAIOT-
Cs HEJTWHEHHBIMU. JTO MOKET CBUETEJIb-
CTBOBaTh 00 M3MEHEHUH JJIEKTPOHHBIX TPAHC-
MOPTHBIX CBOWCTB IIOJIMMEPHONW MATPUILHI,
MIPU 9TOM MeXaHU3M IepeHoca 3apsjia ocTa-
€TCsI TYHHEJIbHBIM.

I, omn.eo

0 20 40 60 80 100
U B

Puc. 6. BonpramnepHast xapakTe-
puctuka HaHoctpykTypsl CdTe /
[I9T® mpu nofave UMIYIbCHOTO
HanpspkeHUs. YacToTa UMITYJIbCOB:
1 =500 T, 2 — 1 kT, 3 — 10 xI'g
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OTMeueHHOE MPETIONoXKeHe OBLIIO MOATBEPK/IEHO B XOJI€ IKCIEPUMEH-
TOB ¢ 0GBEMHOII TeHepaIneil HoCUTe el UMITYJIbCAMK CBETa U TTOCIEAYIOIEM
pasjieieHeM ITPOTUBOIIOJIOKHO 3aPSIKEHHBIX HOCUTENeH 3/IeKTpUYECKUM I10-
JeM. B Taknx ycloBUsX Ha 3HaYUTEJbHbIE PACCTOSIHUS MOIJIN TepeMeniaThCst
HOCHTEJIM TOJIBKO OJIHOTO 3HaKa, YeM ObLIH 00yCI0BIeHbI HAOII0IaeMbIE DKC-
NepuMeHTaIbHO UMITYyAbChl oToTOKa. Ha puc. 7 nmokasaHbl BpeMeHHbIE pa3-
BEPTKU HUMIIYJIbCOB TOKA, BO3HMKAWOIIME NpU 0OTydyeHHH o6pasia BOAU3K
OTPHULIATEJIBHOTO 3JIEKTPO/Ia UMITYyJIbCOM CBeTa a3oTHoro Jjasepa JITM-21 ¢
IJIMHOM BOTHBI 337 HM. B 9TOM OIIbITE 37IeKTPOHBI IBUTAJIUCH YEPe3 CTPYKTY-
Py, @ JBIPKU IIPEUMYNIECTBEHHO 3aXBaTHIBAIUCH JIOBYIIKAMU BOJIU3M OCBe-
IIEHHOTO 3JIEKTPO/IA.

Vsmenenue 37eKTPOHHBIX TPAHCIOPTHBIX CBOWCTB IOJIMMEPHON MaTpH-
1Bl TIPU [IOMelleHnH 06pasiia B Cpelly, HACIIIEHHYIO apaMy BOJBI, OTpaka-
eTcs Ha aMIUINTY/le PeJIaKCAllMOHHOW KpuBoi (puc. 7, 0), Toraa Kak npu
OCBEIIEHUH TTOJI0KUTETBHOTO 3JIeKTPoia (Uepe3 0Opasell ABUTAIOTCS IIPEUMY -

IIECTBEHHO I[prKI/I) B JaHHBIX YCJ/IOBUAX peJIaKCallUOHHasA KpUBad HE M3Me-
HAJ1aCh.

L— T ! T I T T T T I T ] T [ T
0 20 40 60 80 0 50 100 150 200
t, MKC t, MKC
Puc. 7. OcuninorpaMmsl UMITyJIbca Puc. 8. OcumiorpamMmsl uMmityibca OTOTOKa
doroToka B cyxoM Bozayxe (a) u B B cyXxoM Bozayxe (kpuBas 1)
rapaX Bojsl (6) mpu Bo36YyKACHUH U B IIapax aMMuaka (kpusas 2)

MMITYJIbCOM CBETA JIIUTEIbHOCTBIO
10 mcu A =337 5Mm.

ITappl ammuaka Bansu Ha popMy KpuBoit ¢oTOOTKIMKA. PemakcainoH-
Hasl KpUBAsl COCTOsIIa U3 JIBYX YacTeil — GbICTPON M MeaieHHOH (puc. 8).

XapaxrepHoe BpeMsi OBICTPOIi COCTABJISIIONIEl HE 3aBUCENIO OT COCTaBa OKPY-
JKaromeil cpenpl 1 MMeso 3HaueHue nopsiika 10 mxc. B mpucyrctBum mapos
aMMUaKa XapaKTepHOe BpeMsi MeJJIEHHOM COCTaBIISIONiell YBETMYMBAJIOCH IO
CPaBHEHUIO ero 3HaueHreM B cyxoM Bo3ayxe ¢ 70 10 150 mxc. [Ipryunoit Takoro
noBe/ieHnsl (OTOOTKIIMKA SIBJISIETCSI 0Opa30BaHKe TIPMMECHBIX LIEHTPOB IIPU aji-
copOLIM MOJIEKYJI aMMHaKa Ha TTOBEPXHOCTH TOHKOIUIEHOYHON CTPYKTYPAL

9Ta 0COGEHHOCTh MPUMECHBIX IIEHTPOB OTpaxaiach u Ha JIAX samucaH-
HBIX TIPU PA3JIMYHBIX YACTOTAX MOAYJIstiuu obsydenust (puc. 9). ITapsr ammu-
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aKa NepecTaBav BIUSATh HA XapaKTep 3aBUCUMOCTH (OTOTOKA OT MHTEHCUB-
HOCTH U3JIy4eHUs yKe MU 4acToTe MOy siiiuu obsyvaiomero cBera 10 kI
Tak Kak OTBETCTBEHHBIMU 32 OBICTpPBIE IIPOIECCHI SIBISIIOTCST IEHTPBI PEKOM-
Ounanuu (T.H. S-IIEHTPbI), a 32 MeJJIEHHble — LEHTPbI NPUJIUNAHUS (T.H.
r-1ieHTphl) [17], To U3 ananusza pemakcalmoHHbIX KpuBbIX U JIAX crenyer,
YTO ra30Bble IPUMECH CO3/IaI0T Me/IJIeHHbIe IIeHTPbl IPUIUIIAHUSI /1JIs1 OCHOB-
HBIX HOCUTEJIEN 3apsia.

0 Iy S kly 20 xly

10" T T T T 10" L T T T 107"
3 100 10 10

aK
J —_— S
| ———— & / I K

Puc. 9. JIAX toukomieHounsix ctpyktyp CdSe/IIOT®D B cyxom Bosayxe (1)
U B NapaX aMMuaka (2), 3alucaHHblE IIPU Pa3/IMYHON 4AaCTOTE MOAYJIALUU OOIyIeHUS

3akioueHue

AHanu3 npeCcTaBJIeHHbIX IAHHBIX II03BOJISIET CeaTh BBIBOJ O TOM, 4YTO
a7IcopOIMsT MOJIEKYJI ra3a Ha IIOBEPXHOCTH TOHKOIJIEHOYHOU HAHOCTPYKTY-
PBI IPUBOUT K 0OPA30BAHUIO OTPAHUYEHHOTO KOJMYECTBA MEIJEHHBIX pe-
KOMOWHAI[MOHHBIX IEHTPOB, KOTOPbIe 00YCIABIMBAIOT TOSIBJIEHIE B 3aIpe-
HIEHHOW 30He JIOMOJHUTEJNbHBIX 3HEpPreTuueckux ypoBHell. Ilpuyem moso-
JKeHHe 3TUX YPOBHeH 3aBUCUT OT Buia rasa. [losuMepHas MaTpula Takxke
W3MEeHsIeT CBOU TOKOIPOBOJSIIME CBOMCTBA IIPU ITOMEIleHUU CTPYKTYPHI B
razosylo atMocdepy. IIpexae Bcero, yayumnaoTcs: aJeKTPOHHBIE TPaHCIIOP-
THBIE CBOMCTBA MaTpPUIlbI, IpPU 3TOM TYHHEJbHBII ME€XaHU3M TOKOIlepeHoca
COXpaHseTCsl.

Takum 06pa3oM, TOHKOIIEHOYHbIE HAHOCTPYKTYPBI 10Ty TPOBOTHUK-/IH-
9JIEKTPUK MOTYT OBITh MCIIOJIb30BAaHBI B KaU€CTBE BBICOKOYYBCTBUTEJIbHBIX
CeJIEKTUBHBIX JATYMKOB Ia30BbIX IIPUMecell, IpUuyeM XapaKTePUCTUKU TaKUX
YCTPOYCTB MOJKHO IleJIeHANPaBJIEHHO MOAOUPATh NMPU M3TOTOBJIEHUU UYB-
CTBUTEJIBHOTO 37ieMeHTa. OIHUM U3 Ba)KHBIX IIPEMMYLIECTB TaKUX CEHCOP-
HBIX CUCTEM SIBJSIETCS TO, YTO UX CTOUMOCTb IIPAKTUYECKU He IPEeBBIIIAET
CTOMMOCTH OT/JEJIbHOTO /IaTYUKA, & UCIIOJb30BaHNEe COBPEMEHHBIX MUKDPO- U
HAHOTEXHOJIOTUH IT03BOJIsiET pa3padaThiBaTh 3TH YCTPOICTBA B TOHKOILIE-
HOYHOM HUCIIOJITHEHUU C MaJIbIMU pa3MepPaMy, MacCOil U HU3KUM 3HEProIoT-
pebiieHueM.
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