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Komnunekcbl ¢ neperocom 3apsga (KMN3) Manbix m-ConpsiKeHHbIX OpraHN4ecknx MOJSIEKYST N3yHatoTcst [OCTa-
TOYHO [aBHO B Ka4YeCTBE OPraHWYecknx NoaynpoBOAHUKOE 1 nposoaHnkos. OfHaKo Nnwb HeaaBHO Bbl1o 06-
Hapy>XeHO POPMUPOBAHIE KOMMAEKCOB MEXAY ABYMS TT-COMPSXKEHHBIMU MaKPOMOJEKYAAMU — COMPSKEHHbLIMN
nonumepamu. B HacTosweli paboTe Teopetudeckn paccmoTpero cdopmuposarune Takux KIMN3 n BbiseneHsbl nx
0COBEHHOCTUN MO CpaBHEHUtO ¢ Hu3komonekynspHbiMn KM3. B yacTHocTu, nokasaHo, 4TO 3anpelieHHast 30Ha
(onTnueckas wenb) KM3 conpsiKeHHbIX NOJMMEPOB MOXET OblTb 3HAYNTENBLHO YXKe, a CTeNeHb nepeHoca 3a-
psiga — BoNbLUE, YEM Y X HU3KOMOJIEKYSIPHBIX aHaNOroB (AaXKe Npu paBHbIX SHEPrUsiX BbICLUEN 3aNOAHEHHOV
MOJIEKYNISIPHON OpbUTanu AOHOPa 1 HU3LLEN BaKaHTHON MONEKYNSIPHON opbuTanmn akuenTopa), 4To 6bi1o obbsic-
HEHO AenoKann3aumeii 3apsaga Baosb uenu nonumepa. OcobeHHO SIBHO 3TO MPOSIBASIETCS B CAyYae NECTHUYHbBIX
NOJIMMEpPOB, 4E/0KaNN3aLMs 3apsifa B KOTOPbIX UMEET KBa3nABYMEPHbIA xapakTep. PacuyeTbl meTogom Teopun
yHkunonana nnotHoctn ansi KMN3 dparMeHToB ABYX JIECTHUYHBIX COMPSIXKEHHbBIX MOJVIMEPOB MOLATBEPXKAAIOT
TEOPETUHECKNE NMPELNOIOKEHUS, NOLHEPKMBAS NEPCMNEKTUBHOCTL NCMOb30BAHMNS TaKNX KOMMJIEKCOB B YCTPOIi-
CTBaX OPraHnNyecKoi 31eKTpoHMKIU. Ha ocHoBe NonyYeHHbIX pe3ynbTaToB NPeSIoKEHO CO3AAHNE U UCCIEA0BAHNE
KM3 Hogoro Tuna — c ncnonb3osaHnem cTpykTyp bonee BbICOKOW pa3sMEpHOCTM, HaNpuUMep, ABYMEPHbIX JINCTOB

NN TpeEXMEPHbIX NMPOBOAALLNX PELUETOK.
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1. BBEAEHUE

Opranndeckast 9JIEKTPOHUKA TIO3BOJISET CO3/IaBATDH
Jlerkne, TUOKWeE, JENIeBble 3JEKTPOHHBIE YCTPOHCTBA
U T€M CaMbIM 3aMEHUTL TPAJUIIMOHHYI0 KPEMHUEBYIO
9JIEKTPOHUKY B psge obmacreit mpumenenus. OmauM
U3 MEPCIEKTUBHBIX TUIIOB OPraHUIECKUX TPOBOJIHUKOB
U TOJIYIIPOBOIHUKOB SIBJISIIOTCS KOMILJIEKCBI C ITEPEHO-
com 3apsga (KII3). DTr KOMIUIEKCHI COCTOSIT M3 MO-
JIEKYJT JIByX THIOB: JIOHOPOB M AKIIENITOPOB 3JIEKTPOH-
Hoit iiorHocTu. [1pu popmuposanuu KI13 gacTs 3J1ek-
TPOHHOI IJIOTHOCTH B OCHOBHOM 3JIEKTPOHHOM COCTO-

* . .
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SHUW TIEPEXOJIUT C JIOHOPa Ha AKIENTOp, & BOJHOBasd
byuruus KII3 sBisiercst cyneprosunueil BOJIHOBBIX
dyukiuit Joropa n akienrtopa. CrerneHpb nepeHoca 3a-
psjia, a Tak¥Ke JIEKTPOHHBIE U ONTUIECKUE CBOHCTBA
KOMILJIEKCA — MPOBOJUMOCTD 3apsijia, MOTJIONIEHIE CBe-
Ta W JIOMHHECIEHIIAsI — OIPEJIeNIAIOTCS KOMOUHAINEH
JIOHOpa ¥ aKIenTopa. B 9acTHOCTH, B PAMKAX IIHPO-
KO pacCIpOCTPaHEHHON U XOPOIIO OIUCHIBAIONIECH KOM-
IJIEKCBHI ¢ [IEPEHOCOM 3apsijia HU3KOMOJIEKYJISIPHBIX CO-
enuHeHnit Momenn Masmkena [1] stu cBoiicTsa 3aBu-
CAT OT YPOBHEH SHepr'Mu BLICIICH 3al0JIHEHHON MoOJie-
kysssproit opouraan (HOMO) nonopa, Ep 4, u sneprun
Hu3IIell BaKaHTHOI MoJiekyssaproit opburasu (LUMO)
akmenropa, Er, ,. 9To mo3Bossier BApbUPOBATH CBOIi-
crea KII3 mogbopom cocTaB/isiionux ero KOMIIOHEHTOB;
B pesysibrare, KII3 MoryT mposiBJisiTh CBOiiCTBa U30JIs1-
TOPOB, TOJIYIIPOBOIHUKOB, IPOBOJHUKOB UJIH CBEPXITPO-
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Puc. 1. KIM3 mexay ABYMSi HUSKOMOJIEKY/ISIPHBIMY COELMHE-
HusmMu (@), MeXay JINHERHbIM COMPsXKEHHBIM MOJIMMEPOM 11
HU3KOMOJIEKYNISIPHBIM coeanHenmnem (6), Mexay ABYMs NUHel-
HBIMU COMPSKEHHbIMU NoauMepami (8) N Mexay LByMs NecT-
HUYHBIMU (KBa3UABYMEPHbLIMMN) COMPSKEHHBIMU NOAUMEPAMU
(2). KpacHbiM 0bo3Hau4eHbl MOHOMEPBI JOHOPA, CUHAM — MO-
Homepbl akuentopa. CTpenkamu obo3HaveHbl MHTerpasbl ne-
peHoca MeXxay MoHOMepamm

BOJHUKOB |2, 3]. O6paszosanne KII3 Moxker cyrecTseH-
HO PACIIUPSTDH CIIEKTP MOTJIONIEHNUS] U CJIBUTATH JIIOMU-
HECIIEHITUIO CMECH B KPACHYIO U HHPPAKPACHYIO 00J1ac-
TH, 9TO 00YCJIOBJIMBAET EPCIIEKTUBHOCTD UCIIOJIb30Ba~
Hust KII3 B opranmyeckux COJTHEYHBIX (POTOIIEMEHTAX
u cBerousiydaomux ycrpoiicrsax [4,5]. Iupuna on-
THYeCKOil menn Fy B paMKax Mozean MaJlukeHa Tak-
’Ke cBs3ana ¢ pasnoctoio By g u Fy, .. Hanbosee cuib-
Ho cBoiicrBa KII3 BbIpaxkensl, eciu pasnocts Ey, , 1
Ep.q cocrasiger menee 0.5 3B: raxme KII3 moxasbl-
BAIOT Y3KYIO ONTUYECKYIO IMIEJb U BBICOKYIO IIPOBO/IU-
MOCTB 3apsijia (ecjm JOHOP U akienTop Gha3oBo pasje-
JIeHBI 1 06pa3yoT OT/e/IbHBIE CTONKH) [2].

KII3, B KOTOpPBIX U JIOHOD, M AKIEITOp SIBJIs-
FOTCS HU3KOMOJIEKYJISIPDHBIMU TT-COIPSI?KEHHBIMUA Opra-
nudeckuMu coepunenusvu (manpumep, TTF:TCNQ,
BEDT-TTF:TCNQ, cm. puc. la), OTHOCHTEIBHO XO-
poiio u3ydensl. B oryimune oT HUX, KOMILIEKCHI, B KO-
TOPBIX JOHOD WM AKIEITOP SABJISIOTCH COMPSZKEHHBIM
(MO IPOBOTHUKOBBIM) TIOJMMEPOM — BBICOKOMOJIEKY-
JIAPHBIM COCJUHEHUEM C IPOTAKCHHOMN T-COILIPAZKECHHON
3JIEKTPOHHOU CHUCTEMOIl, BIOJIb KOTOPOI BO3MOXKHA Je-
JIOKAJIN3AIUS U TPAHCIOPT JEKTPOHOB M JBIPOK (CM.
puc. 16) — wmccnenosanbl Kpaiine maso [5]. Bmecte
¢ teM, BbisiBieHO, uTo Takue KII3 ¢ BhicOKOMOIIEKY-
JIIDHBIM JTOHOPOM WMEIOT OCOOEHHOCTH, HE XapaKTep-
HbIE JIJIsI HI3KOMOJIEKYJISIPHBIX aHaJIoroB. B gacTHOCTH,
KOMIIJIEKCOOOpa30BaHue MMeeT IIOPOrOBBIil XapaKTep:
kornenTpanust KII3 HuaroxxHo Maja npu KOHIEHTDPA-
MY HI3KOMOJIEKYJISIDHOTO aKIIENITOPa HUYKEe HEKOTOPO-
o IIOPOTOBOI'O 3HAYEHMs, HO IIOCJIE IIPEBBINIEHUS I10-
cJIeSTHEl 9TOr0 3HAYEHUsT HAUNHACTCH PE3KMil pOCT KOH-
nenrpaiu KII3 [6-8]. Kpome Toro, murenku cmeceit ¢
KII3 obHapyKMBaOT KPUCTAJIMIHOCTD, B OTJINYUE OT
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aMOpQHBIX IIEHOK IUCTOTo J0HOpa [9,10].
Q®opmupoBanue KII3 B cMecu ABYyX COIpsizKEH-
HBIX [OJUMEPOB (puc. 16) ObLIO 0GHAPYIKEHO COBCEM
Henasuo B pabore [11]. ABropbl mokasasu, 9TO Ta-
ke KII3 dopmupyooTcss B cMecsix CHJIBHOIO IIOJIU-
MepHoro JoHopa (B uacraoctH, P(g42T-T) ¢ Epq =
~ —4.3 5B) 1 CHJIBHOrO MOJMMEPHOIO AKIEnTopa (Io-
i (6ersonmuaazobensodenanrponun)a BBL ¢ Ep, , ~
—4.15 3B). Kommuekcoobpa3oBanue B TakKux CMe-
CAX TPUBOANT K YBEJIMYEHUIO MPOBOJUMOCTH JOHOP-

~
~

HO-aKIeNITOPHOTO nuTepdeiica Ha H—6 MOPsIKOB, KOTO-
past mocturaer 2 CM/CM IIpE KOMHATHO} Temmeparype
(cp. ¢ HPOBOAMMOCTBIO B GOJIBIIUHCTBE HU3KOMOJIEKY-
asipabix KII3 — mo 4 Cwm/cm [2]); ob6bemuast mposo-
JIIMOCTH T'€TePOIIEPEX0/I0B HA OCHOBE ITUX IIOJINMEDPOB
cocrasiisier 0koJio 0.2 Cm/cm. DddexruBnblii Tpamnc-
mopT 3apsina B KII3 naByx cOmpsizKeHHBIX MOJUMEDPOB
MOXKHO OOBSCHUTH T€M, UTO B HUX KaK JOHOD, TaK U
AKIIENTOp O0JIAJAI0T MPOTSKEHHON 3JIEKTPOHHON CH-
CTEMOIl, 10 KOTOPOII BO3MOXKHA JICJIOKAIU3ALUA 3apd-
na. Ilomumo BbIeynoMsinyToii paboThl, HAM U3BECTHO
TOJIBKO O JBYX paborax, B KoTopbix KII3 aByx mosy-
[IPOBOJIHUKOBBIX ITOJIMMEPOB HCCJIEIOBAHBI C TIOMOIIBIO
reopun dyukimonasa mwiorsoctn (DFT) [12,13]; sxe-
MIepUMEHTAILHBIX PA0OT MO HUM 0Oojiee He MTPOBOIH-
Jock. Teopun, onuceiBaomeil ocobeHHOCTH (HOPMHUPO-
Banust KII3 nByx conpsi>KeHHBIX TIOJIMMEPOB U UX CBOU-
cTBa, He OBLIO TTOCTpoeHO. Takum 06pa30oM, CBEICHUS O
KII3 aByx comnpsizKEHHBIX TOJIMMEPOB KpailHe CKY/IHBHI.
B o ke Bpems, Takue KII3 moryT obmajars yHukaib-
HBIMU CBOIICTBaMU, IIPEBOCXOIANINMA UX HUZKOMOJIEKY-
JIIDHBIE aHAJIOTM U IO3BOJIAIONIMMEI CO3/1aBaTh Ha OC-
HOBE 9TUX MATePHUAJOB 3(DDEKTUBHBIE YCTPOHCTBA Op-
TAHUYIECKON JIEKTPOHUKN. SHAUUTEIbHAS JIeTOKAJIN3a~
us 3apdJa Kak B JJOHOPHOMH, TaK U B aKIEIITOPHOI Ja-
CTH MOXKET NPUBECTU K (POPMUPOBAHUIO BHICOKOU IIPO-
BOJUMOCTH 3aPsi/ia METAJIMIECKOTO THUIIA M, BO3MOZK-
HO, CBEPXIIPOBOJAMMOCTHU. BoJiee Toro, Jesokaan3arims
3apsijia MOXKET IPUBECTH K PDOEKTUBHOMY paselie-
HUIO 3apafoB npu (HoroBo3byxkaenun [14], uro mos-
BOJIUT CO3/1aBaTh 3(POEKTUBHBIE COJHEUHbIE OaTapen,
dorommoapt u poroTpansucTopsl. Haxomerr, hopmMupo-
Banne KII3 moxker yBejnmuuBaTh CMENIMBAEMOCTDL IIO-
JINMEPOB, II03BOJIsAs CO3/1aBaTh IE€TEPOIEPEXO/IbI C OIl-
TUMAaJLHBIM (Pa30BLIM pazjiesienneM. Takum oOpa3om,
uzydenue ycjosuit dhopmmpoBanus u cBoiicts KII3
JBYX IIOJIYIIPOBOJHUKOBBIX IIOJMMEDPOB Ba)KHO KaK C
byHIaMeHTaILHON, TaK U ¢ TPUKJIAIHON TOUEK 3PEHMUSI.

Crour OTMETUTH, YTO B HCCJIEIOBAHHBIX B Pabo-
re [11] KII3 nBYX CONPSZKEHHBIX MOJMMEDPOB OCHOB-
HOIl TpaHCIOPT 3apsga HaOJIONAJICH II0 eI aKIEel-
TOpa, B TO BPeMs KaK JOHOPHBII IIOJIMMED ITPOBO/IUII
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3apsiji 3HAYUTE/IbHO ciiabee. DTO MOXKET OBITH CBA3AHO
€ TEM, 9TO B KAYECTBE AKIENTOPA UCIOJIb30BAJICA TAK
HasbiBaeMblii tectHrHBIH (ladder-type) conpsizkeHHbII
[IOJIUMED, COCTOATIUI U3 TTOCJIEI0BATEILHOCTH KOHIEH-
CUPOBAHHBIX IUKJIOB, COCJUHEHHBIX ME¥KIy cOOOi He
MEeHee YeM Uepe3 JBa OOIIUX ATOMa, B TO BpeMs Kak
B Ka4decTBe JOHOpa MCIOJb30BAJICH JIUHEHHBIA IT0JIU-
Mep, CBSI3U MEXKJIy 3BEHbSIMH KOTOPOTO OCYIIECTBJIs-
JIUCH 9epe3 ofuH aToM. JleficTBUTEIbHO, JIeCTHUYHBIE
[IOJINMEPBI  ABJIAIOTCS 3HAYUTEIBHO 00Jiee KECTKIMU
[15] u, ciemoBaTeIbHO, MEHBIIE MOIBEPYKEHBl HETATHB-
HOMY BJIHSTHUIO 3JIEKTPOH-(DOHOHHOTO B3aUMOJIECHCTBUS
ua Tpancuopr 3apsua [16]. Kpome Toro, B npemenax
[EIH JIECCTHUIHOTO MTOJINMEPa TPAHCIOPT 3apsi/ia MOYK-
HO CYMTATH KBa3WJIBYMEPHBIM, B TO BPEMsl KaK B IEIH
JIMHEHHOTO moJInMepa OH ojIHOMepHbII. [TockoIbKy pas-
MEPHOCTD JICJIOKAJIN3AIUN U TPAHCIIOPTA 3apsijia UMe-
eT CyIeCTBEeHHOe BusAHNe Ha 3(PHEKTUBHOCTD MTOCTIE]T-
uero [16,17], 6osiee BbICOKasi pa3MEPHOCTh TPAHCIIOPTA
3apsijia B JICCTHUIHOM IIOJINMEPE JTOJIKHA TPUBOJIUTDH K
6oJiee BBICOKOIT TIOJIBU?KHOCTH M ITPOBOJIMMOCTH 3aPsiJIa
[0 CPABHEHWIO C JIMHEHHBIMU mojiuMepaMu. B cBs3u ¢
9TUM, MPEJCTABJISIETCS TIeJIeCOO0PA3HBIM UCCJIE0BATD
KII3 aByx CONPSI?KEHHBIX JIECTHUIHBIX [TOJIMMEDPOB, CM.
puc. le. Takue KII3 mo mHacrosimero BpeMenu He u3y-
YAJIUCD.

B nacrosieii pabore dpopmupopanne KII3 mex ity
JIByMsI COIPSI?KEHHBIMU [TOJIMMEPAMU UCCJIEJYETCS TeO-
PETUYECKH W C TOMOIIBI0 KBAHTOBO-XUMUYECKOIO MO-
JieIupoBanus. B 9acTHOCTH, ¢ TOMOIIBIO MOIUMUITAPO-
BaHHOI Mot MaJsilnKeHa nCcyie/Iyercst 3aBUCHMOCTD
CBOMCTB KOMILJIEKCA — MIMPUHBI 3AMPEIEHHON 30HbI
(omTUYeCKOI 1IeJIn ), CTeIeHN IePEHOCca 3apA/Ia U HEeD-
U CBSI3U KOMIUIEKCA — OT YHCJIA 3BEHBEB, 8 TAKKe
or Tuna (AMHEHHBIH WM JIECTHUIHBIN) JOHOpDA U aK-
nerrropa. [lokazano, aro nmoaumepnbie KII3, ocobernno
KOMILJIEKCBI JIBYX JIECTHUYIHBIX MOJUMEPOB, 00JIaJIAI0T
0o0J1ee y3KOI ONITUYIECKOIT MEeJIbIO, YeM UX HI3KOMOJIEKY-
JISIDHBIE AHAJIOTU C TAKUMU YK€ YPOBHSIMU SHEPIUHU I'Da-
HUYHBIX opbutaneit By g u Ey, ,, 9T0 npeamnoJaraeT 60-
Jiee BBICOKYIO ITPOBOJMMOCTD U yKa3bIBaeT Ha MOTEHIIN-
AJIBHYTO TIEPCIIEKTUBHOCTD UCIIOJIb30BAHNS B OPraHUYIe-
CKHUX OTTO3JIEKTPOHHBIX YyCTpOiicTBax. Briepsbie mpoBe-
JIEHO KBaHTOBO-XUMUYeCcKoe MojiesnpoBanne KII3 nByx
JIECCTHUYIHBIX COIPSIZKEHHBIX [TOJIMMEPOB C TOMOIIIBIO Me-
rona reopun dynkuuonasa wioraocru (DFT), koropoe
[IOJIKPEIIJIO TeOpeTuIecKne pe3yabraThl. [losydennbie
JIAaHHBIE [IO3BOJISIIOT IPeIokuTh, aro KII3 aByx co-
[IPSI?)KEHHBIX, B OCOOEHHOCTH JIECTHUYIHBIX, ITOJIUMEDPOB
SIBJISIIOTCST [T€PCIIEKTUBHBIMU MAaTEPUAJIAME JIJIsI Opra-
HIYIeCKOH (OIIT0)3JIEKTPOHUKH.
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2. PE3VYJIBTATBI 1 OBCY2KJEHUE

s Teopermdeckoro omnucanus (HOPMUPOBAHUS
KII3 wMexx/iy [OJUMEPHBIMU JIOHOPOM ¥ AKIIENTO-
POM  HCHOJIB30BaJIACh (MOAUMDUIUPOBAHHAS) MOJIEJIb
Masumkena [1]. Paccmarpupasmes menu JJOHOPHOTO
U aKIENTOPHOTO MOJIMMEPOB (OJUIOMEPOB) JJIMHON N
3BEHBEB, HPUYEM KaxKIpblii MOHOMED (3BEHO) IOHODA
HAXOJIUJICSI B KOHTakTe (B3aUMOJEHCTBUM) C OJHUM
MOHOMepOM akIienTopa (cm. puc. 1s,2). BosHoBas
byurmua KII3 Obuta mpeacraBieHa Kak JIHHEHHAS
KOMOMHAIMA BOJHOBBIX (DYHKIMHA MOHOMEDPOE JIOHOP&

U aKIlelnTopa:
n

D

i=1

n
cidi+ Y dibh,

i=1
e ¢; — BOJIHOBBIE (DYHKIIMH MOHOMEDPOB JOHOPA,
0; — BOJHOBBIE (DYHKITMH MOHOMEDOB AKIICIITOPA, & C;
u d; — coorTBeTcTBYIOINE KOIDDUIUEHTHI. Y INTHIBA-
JIOCH B3aMMOJIEHCTBIE MEXKLY COCETHUMUA MOHOMEDAMH,
a TaKzKe MEeKJIy HAXOIAUMICI B KOHTAKTe MOHOMepa-
MU JIOHODA ¥ AKIENTopa (MaTpUYHbIE 3JIEMEHTHI B3au-
MoJIelicTBIsT 0603HAYEHBI Ha puc. 16,2). B mepsyto oue-
pelb, Obln Haiijnersl ypoBuu 3Heprun KII3 W, s
9ero HeoOXOAUMO OBbLIO HAWTH COOCTBEHHBIC 3HAYCHUS
COOTBETCTBYIOIIEH MATPUIBI (/I HATJIATHOCTU PAac-
CMOTPEH CJIydail, KOTJa JOHOP U aKIEIITOP COCTOAT U3
JIByX MOHOMEPOB, n = 2):

ESy Va Vaa 0
Va EY 0 Via
e A P
Ve 0 BV, Vi
0 Vae Vo EP,

rie By, — sneprust HOMO monowmepa sonopa, EY |, —
sueprusg LUMO monoMepa akmenropa, Vg — MaTpud-
Hblil 3neMenT B3anmoneiicrsugs HOMO cocennnx mo-
HOMEpOB JioHopa, V, MaTPUYHBIA IJIEMEHT B3au-
mogpeiicrBust LUMO coceanx MOHOMEPOB aKIENTOpA,
Va4, — Marpuunslii snement B3auMmoeiicrsusas HOMO u
LUMO, Haxogsmuxcsi B KOHTaKTe MOHOMEPOB COOTBET-
CTBEHHO JIOHOpaA U akienTopa. V13 moJiyd9eHHbIX TaKuM
obpasoM 3HadeHnii yposueii s3aeprun HOMO u LUMO
KII3, Wy u Wy, 6bL1a paccunTaHa IIUPUHA 3alpeleH-
HOIT 30HBI

Ey =W — Wy,

CTelleHb I1epeHoca 3apdia

p= Zn:d?
i=1

u sHeprus cBszu KII3:
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Puc. 2. 3aBucnmocTb wnpuHbl 3anpeteHHoli 3oHbl (a,6), cTeneHn nepeHoca 3apsiga (6,2) u sveprum cesasu (d,e) KM3 aByx
JIVHEHBIX COMPSIKEHHBIX MOJNMEPOB OT YNCIAa MOHOMEPHBIX 3BEHBEB B KaXKAOM U3 HUX (KpacHas KpMBasi), a TakxKe 3HayYeHus
cooTeeTcTBytoWMX BennynH anst KM3 HU3KOMONEKynsipHbIX COeAMHEHNIE C TakMMU e 3HadveHusimun Ey g n B o (cunss kpusasi).
JNesbie n npasble rpachrkn pa3nnyatoTcs NnapamMeTpaMu MOLEVPOBaHUS, COOTBETCTBYIOWMMMN bonee cnabomy K3 wupokosoH-
HbIX MOAMMepOB Tuna nonu-napacberuneqsuHuneqa (cnesa Ef , — EY 4, = 5.4 3B [18]; Vg = V, = 1.27 3B [18]) u 6onee
cunbHomy K3 y3ko30HHBIX nonumepos (cnpasa Ega — E?Ld = 1.2 3B; V; =V, = 0.3 3B; manbie 3naverus Vy, V, coorser-
CTBYIOT NPOTS>KEHHbIM MOHOMEPHbIM 3BeHbsiM). 3Hadenus Vy, = 0.2 3B cooTBETCTBYIOT TUNNYHBIM PacHETHBIM 3HAYEHUSIM ANS
KM3 apomaTtuyeckux coeamHeHnii, nogobHbIX MOHOMEPHbBIM 3BEHbSM COMPsiXeHHbIX nonnmepos [19]. Ha navensix (a,6) 4epHbiM
LiBETOM MOKa3aHa pasHocTb ypoBHei Er ., — Ep 4 B 3aBUCMMOCTU OT N
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5 i - " - cru KII3 conpsazKeHHbIX HOJIMMEPOB | II03BOJIACT IIPe/I-
da = Z i B Z & HOJIOKHUTE, ITO (POPMUPOBAHIE TAKIX KOMILTICKCOB MO-

) i=1

Vaa=0

IJie B IIEPBOil CyMMe PacCMaTpPUBAIOTCH YPOBHU SHED-
IUU KOMILIEKCA, JIOHOPA U AKIIENITOPa ¢ HYJIeBbIMI Vg, .

IMosyuennste 3asucumoctu Ey, p u Ey, KII3 nByx
COTPSI?KEHHBIX IIOJUMEPOB OT 71 IIPEICTABJICHBI
puc. 2 st 1ByX HADOPOB 3HaYeHUiT mapamerpos. s

Ha

CpaBHEHUSI IPUBE/ICHBI AHAJIOTTIHBIE 3aBUCUMOCTH JIJIsT
uuzkomoiekyaapubix KI13 (n = 1) ¢ Takumu xe suep-
rusvua Py g u Er .. Ha puc. 2 Bugno, 9To npu yBe-
JudgeHun n cyxkaercd Fgy, a p n Fg, yBeJnduBaloT-
cs. DTO JIETKO OObsICHSIETCS] YMEHDBIEHHEM TOTEHIHA~
Jia noHM3anuu gouopa (nonmkenuem yposua HOMO,
FEy.q) 1 yBeIuIeHIEeM CPOACTBA K JIEKTPOHY aKIEITO-
pa (mosbimenuem yposus LUMO, Ey ,) npu ysenude-
HUAU JIJINHBI COIPSI?KEHUsT YIIOMSIHYTBIX MOJIEKYJT; Pas3-
HOCTB L', o — EH 4 B 3aBHCHMOCTH OT 7 IIOKa3aHa Ha
puc. 2a,6 wepubiM 11BeTOM. JIaHHBIN pe3yibTaT jocTa-
TOYHO TPUBHUAJIEH U MPOSABJISETCH B PA3JMIHBIX MOJIE-
JISIX, B TOM 9HCJIe B MOJesstx Xiokkensd u Kyna. Ogaa-
KO Jy1 HuskoMostekysapubix KII3 sasucumoctu Eg(n),
p(n) n Egq(n) 1OBOIBHO GBICTPO BBIXOJAAT Ha HACKIIIE-
HEe, B TO BpeMd Kak s mosumeprbix KII3 E,; mpo-
JIoJIZKaeT yoObIBaTh, a p u Fg, — BO3pacTaThb. Takum
00paszoM, nIpu paBHbIX Ky g n Ey, , MupuHa 3alpeleH-
HO#t 30HBI i nosmMepHbix KII3 okasbiBaercs MeHb-
1e, 9eM JJIsi HI3KOMOJIEKYJISIPHBIX; 3TOT PE3yJIbTaT SIB-
agercg nobeiM. Ilpm masbix 3navennax Fr, — Egg
(cumpuble monop u akuentop) E, B mommvepnsrx KII3
cTpeMuTcd K Hy 0 (eM. puc. 26). Bosee y3kasg mupuna
3AITPEIIEeHHON 30HbI IIpenoaraeT 60jiee HU3KY IO SHEP-
IUIO AKTUBAINHT, & 3HAYUT, 1 60Jiee BBICOKYIO TIPOBO/IU-
MOCTB 3apsifia. ITO COIVIACYETCsI C IKCIEPUMEHTAJbHBI-
MU JAHHBIMA paBoThl [11], cOrIaCHO KOTOPBIM TI€pBbIe
KII3 cuibHBIX HOJIMMEPHBIX JIOHOPA M AKIENTOpa II0-
Ka3bIBAIOT MIPOBOIUMOCTD 3apsijia TP KOMHATHON TeM-
neparype u HOPMAaJbHOM aTMOCKHEDPHOM JABJIEHUH J10
2 CM/cM, ITO CPABHUMO C JIyIIIUMU 3HATEHUSIMHA TIPO-
BoJMOCTH Jiis Hu3KoMoutekysipabix KII3 [2]. Ware-
PECHO, 9TO XOTsl CTEIEeHb MEPEeHOCa 3apsjia B pacdere
HA OJIHO 3BEHO YMEHBINAETCsI, MOJIHBII IIePEeHOC 3apsi-
Jla YBEJUYUBACTCS C yBEJUYCHUEM JJIMHBL HEemd (CM.
puc. 26,2). B pesyibrare, HOJIHDLI IIe€pEHECEHHDLH 3aDs/T
B OCHOBHOM cocTosiHuu Jyist mosmmMepHbix KIT3 moxker
[IPEBBIIATD TAKOBON JiIsi HU3KOMOJIEKYIspHbIX KII3.
Bricokas crenenn nepenoca 3apsga (1o 6osee dem 1
9JIEKTPOHA HA IEllh) TAKIKE COMIACYETCsI ¢ Pe3yJIbTaTa-
Mu paboThl [11], B KOTOPO# HABIIONATICH TOISIPOHBI HA
LEMsX HOJUMEPOB (T. e. HABJIONAJICS OJIHBLA [IePEeHOC
sapszga). Hakonen, E4, Bo3pacraer HOYTH JIMHEHHO C
n (cM. puc. 20d,e), 9TO CBUJIETENBCTBYET O CTAOHIBHO-
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JKeT TIOMOYb IIPEOJI0JIETh (DA30BOE pa3/ejieHue B CMe-
CAX JIBYX COIPSZKEHHBIX TOJUMEPOB. TakuM o6pazoMm,
[TOJIy9E€HHBIE PE3YJIbTATHI OKA3bIBAIOT, UYTO CBONCTBA
KII3 aByx CONUpSI)KEHHBIX MOJUMEPOB OTJIUYIAIOTCS OT
CBOWCTB MX HU3KOMOJIEKYJISPHBIX aHajoros. Hambosee
BEPOSITHOM MPUYNHON TAKOTO OTJIUIHS SBJISAETCS JIEII0-
KaJIM3aIis 3apsiia Mo MEMsIM aKIEenTopa U JOHOPA.

Kak 6bL10 OTMEYEHO BBIIIE, €CTh OCHOBAHUS IIPEI-
nosararb, 9ro KII3 aByx JjiecTHUIHBIX (KBa3UIBYMED-
HBIX ) COLPSIZKEHHBIX [IOJIMMEPOB MOI'YT 110 9JIEKTPOHHO-
TPAHCIIOPTHBIM CBO¥ICTBAM IPEBOCXOIUTL AHAJIOIH Ha
OCHOBE JIMHEHHBIX COMPS2KEHHBIX TOJUMepoB. st To-
ro 4ToObl IOKA3aTh ITO, & TAKXKe C IEJIbI0 BBIIBUTH
BJIMSIHIE PA3MEPHOCTH JIeJIOKAJIU3AIlNN 3apsi/ia Ha Xa-
pakrepuctuku KII3, B pamkax ommcaHHOI BbIIE MO-
Jemm MannmkeHa ObITH paccauTanel g, p n By, nna
KII3 aByx JIeCTHUYHBIX COIPSI?KEHHBIX [TOJIUMEPOB. [1o-
JIyI€HHBIE 3aBUCUMOCTH IIPEJICTABJIEHbI HA PUC. 3 U CO-
[TOCTABJICHBI C TAKOBBIMU JIJIsI JIMHEIHBIX COMPSI?KEHHBIX
rosmMmepoB. Ha 9Tux pucyHkax BHIHO, UTO 3alpelreH-
Has 30HA C YBEJIWMYCHUEM JJIUHBI [TOJUMEPA CYKAeTCsI
ObicTpee I JIECTHUYIHBIX (KBA3U/IBYMEDHDIX) COIPs-
JKEHHBIX II0JIMMEPOB, YeM JIJIsl UX JIMHEHHBIX (0IHOMEep-
HBIX) AHAJIONOB I[P OJMHAKOBLIX 3HAYEHUIX E%nd u
E} , (puc. 3a). 910 onsTh e 0GBACHACTCS TOBBIIITC-
HueM ypoBHA Fp g W HOHMXKEeHHEM ypoBHA Ff, ., T.e.
yMenbinenue paznoctu Er, , — Fg g, 32 cueT yBeamde-
HUs JAesioKau3anun 3apsga. Takum obpasom, B KII3
Ha OCHOBE JIECTHUIHBIX CTPYKTYDP MOXKHO IIOJIyYUTh Y3~
KYIO 3allPEeIeHHYI0 30Hy U 3HAYNTE/bHBII [TIepeHOC 3a-
psfa maxke i OoJjiee CaabBbIX JOHOPHBIX U AKIIEIITOD-
HBIX MOHOMepOB. Bosee Toro, gazke npu paBHBIX Epr g4
un Ep , 3anpemiennas 3oHa KII3 secTHuYHBIX compsi-
JKEHHBIX [TOJIMMEPOB OKa3biBaeTcs yxKe, yeM y KII3 jiu-
HelHbIx 1mosimMepoB (cMm. puc. 36). Crenenb nepenoca
zapsia B KII3 jleCTHUYHBIX [TOJIMMEPOB IIPA 9TOM BbI-
me, yeM B KII3 JinHEHHBIX CONPSI?KEHHBIX IIOJUMEPOB
¢ TakuMn ke Fpg u Ep, (cMm. puc. 36). Dr1o noi-
TBEPKIAET BBICKA3AHHYIO BBIIIE TUIIOTE3Y O MPIMOM
BKJIa/1€ JIeJIOKAJIN3AIIH 3aPsi/ia B CyKEeHIe OIITUYIECKOt
mean KII3 u yBesmdenwe cremeHu mepeHOca 3apsiia
[IpU YBEJWYEHUU [JINHBI COIPSI)KEHUS JIOHOPA W aK-
LENITOPA, IOMUMO KOCBEHHOI'O BJIMSIHUS Yepe3 yMeHb-
menue pazHoctu Ef , — Ep g4, a TakXKe HOgYepKHUBa-
€T pOJIb PA3MEPHOCTHU JEJIOKAJU3AINN B BBIPAZKEHHO-
CTH 3TOI'O BKJIJIa; STOT PE3YJIbTAT $BJISIETCH HOBBIM.
CTouT OTMETUTB, 9TO JIECTHUIHBIE [TOJIMMEDDI JOJIKHBI
obJtafaTh OOJIBINE YKECTKOCTBIO, a 3HAYNT, Oojiee cjia-
OBIM 3JIEKTPOH-(POHOHHBIM B3aUMOJIEHCTBUEM, ITO 00Y-
CJIOBJINBAET BBICOKYIO IIOJIBMKHOCTH 3apsijga U MOYKET
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[IPUBOJUTH K BBICOKOM IpoBoauMocTu 3apsijga B KII3.
KBasuasymepHbIil TPAHCIOPT B JIECTHHYHBIX TOJIAME-
pax TakxKe JIOJIKeH ObITh OoJiee yCcTOYInB K Jedekram
U 3apSJIOBBIM JIOBYIIKAM, OCKOJBKY HOCHTEIN 3apsi-
Ja MOTYT «000iTH» medexT, He MOKUIAs IENn MOJIU-
Mmepa. JeficTBUTe/IbHO, B UCCJIeI0BAHHBIX B pabore [11]
KII3 stecrauunoro nosmmepa BBL u psijia jimHeHBIX
COIPSIZKEHHBIX TIOJTMMEPOB OCHOBHAST ITPOBOMMOCTD 38~
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Puc. 3. a) 3aBucumocTtb wupuHbl 3anpetientoin soHbl KM3
OBYX JIECTHUHHBIX COMPs>KeHHbIX nonumepos (duronetosas
KpuBasi) u pasHocTu aHeprun Er, o — Fy g ANS 3TUX noanme-
POB OT HMC/Ia MOHOMEPHbIX 3BEHBEB B KAXKAOM 13 HUX (HepHas
KPUBasi), a TakXKe LUMPUHA 3aMpPeLLEHHOV 30HbI HU3KOMOJIEKY-
nsiproro KMN3 ¢ takumu xe Fu g v Er,. (cunss kpusas)
n wnpuHa 3anpewerHoit 3oHbl KM3 nannelinbix noanmepos ¢
Takumu xe Efr 4w Ef , (nynkTupHas kpusas). 6) 3asucu-
MOCTb LUMpPUHBI 3anpelyerHoli 3oHbl KM3 AByx necTHUYHbIX
(cbvonetoBasi kpuBasi) n ABYX NUHelHbIX (KpacHas KpuBasi)
CONPSXKEHHBIX NOAMMEPOB OT Benununkbl £r, . —FEy 4. 6) 3aBu-
cuMocTb cTeneHn nepexoca 3apsga B8 KMN3 gsyx necTHudHbIx
CONPSXKEHHBIX MOSIMMEPOB OT YMC/a MOHOMEPHbIX 3BEHLEB B
Kaxzgom u3 Hux (cdbuonetosas kpusas), a Takxe B KM3 asyx
AVHERHBIX COMPSKEHHbBIX NONMMEPOB (KpacHasi KpuBasi) € Ta-
KUMU ke 3HadeHnamun Eg g n Ep

psina ObLia obyciaosiena nmerno BBL. Hakonerr, mox-
HO OXKHUJIATH, YTO J[Ba JIECCTHUIHBIX [TOJIUMEPA MPOSABAT
JIY9IIIy IO CMEINBaeMOCTh (a 3HauuT, 6osiee TOHKOE (a-
30BO€ pazieseHne u OOJBIINI CyMMAPHBIN TIEPEHOC 3a-
psja), 9eM JIECTHUYHBIA HOJIMMep ¢ JIMHEHHBIM.

Jlng  Toro drobbl MOKA3aTh MPUHIUIHAIBHYIO
BO3MOKHOCTH co3manust KII3 ma ocHoBe mByx Jrect-
HUYHBIX  COINPSI?KEHHBIX — ITOJINMEPOB, €  OMOIIBIO
meroma Teopun dyHKimonata 1iotHoctn (DFT)
ObLI MPOMOJIEJUPOBAH KOMILJIEKC JBYX (DPArMEHTOB
TAKUX MOJUMEPOB — JIOHOPHOTO TtoJu-(1,6-auruapo-
nupasuno|2,3g|xunokcanus-2,3,8-rpumi-7-(2H)-nn-
Jien-7,8-muverninaen)a  (PQL [15], 4 moHOMepHBIX
sBena) u akuenropuoro BBL (2 3Bena). Xumunuec-
Kas CTPYKTypa 3THX IOJIMMEDPOB IIpeJICTaBIeHa Ha
puc. 4a,6. Vcnonb3oBasics ruOpuaHbiit GyHKIHOHA
B3LYP u 6asucubiii nabop 6-31g(d,p), pacuer mpo-
Bojmica B nporpamme GAMESS |20, 21]. Pacuers
nmpoBomnch B Bakyyme. Ha puc. 46 mpejcTaB/ieHb
ypoBHu sHepruum KoH-TIMoBcKnx HOMO  monopa,
LUMO aknenropa, HOMO u LUMO ob6pasytorerocs
vexky mumu KII3, a Takke pacipejesieHue 3JieK-
TPOHHOI TJIOTHOCTH Ha 3TUX opburanax. Ha stom
pucyHke BuaHO, 9T0 ypoBHU 3Heprun HOMO u LUMO
KII3 oupenensitorcss ypoBusimu HOMO gonOpa un
LUMO axmenropa, B coryiacuu ¢ Mojeibio Majimke-
ma. Kak n oxwumamocs, HOMO KII3 nokammsoBano
B OCHOBHOM Ha JIOHODE M IPAKTUYIECKU COBIAJAET C
HOMO nocnengero, u jaumb He3HAYNTEIbHAA YaCTh
9JIEKTPOHHON TJIOTHOCTH MEPEHECEHA Ha AKIEHITOP.
3aMeTuM, 9T0 paclipe/ieieHne JIeKTPOHHON IIOTHOCTH
HOMO-KII3 na axiienrope oBTOPSIET PACIIPE e/ IEHUue
rakoBoii Ha LUMO akmemropa, 9To TOII€PKUBAET
KBaHTOBO-MexaHn4eckoe cmermupanne HOMO monopa

u LUMO axknenropa. LUMO KII3 jokanmusoBana
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Puc. 4. ®opmuposatue K3 mexay nectHuy4HbIMU nosmme-

pamun PQL v BBL: a,6 — xumnyeckas ctpyktypa PQL n BBL;

6 — YPOBHU 3HEPINUN 1 BUA MPAHNYHbBIX MOJEKYISAPHbLIX Opbu-
Taneii goHopa, akuentopa n K3

B OCHOBHOM Ha AKIENTOpe M JIUIIb HE3HAYUTEJIHLHO
nepenecena Ha J0HOp. IlupuHa 3alperieHHoil 30HbI
(onTnueckoit 1mesn) Gosblue, yeM pasHoctb Ey g u
FEL 4, 9T0 HAXOUTCA B COTIACHU C JIAHHBIMA MOJICJIH-
poBanus (puc. 3) U CBA3aHO C HAJUYUEM JIEKTPOHHOTO
BaanmogieiicTeust (Vy,) My JTOHOPDOM M aKIEenTo-
pom. Crour orMeTUTH, YTO pacderHas E, cocrasiiser
okosio 0.5 3B, 4TO MO0/KHO TPUBOIUTH K BBICOKOI
nposouMocTu  [2].  YBenuveHwe JUIMHBI JIOHOpA W
aKIenTopa OyIeT IPUBOJUTDL K YMEHBIICHIIO PA3HOCTH
FEr.. — Ef,q, u, ciegosarensuo, E, (cM. puc. 3), 410
JIOJIZKHO TIPUBOJUTL K €IIe OOJIbIIEMY  YBEIMYCHUIO
IPOBOJIUMOCTH.

Cunras, 9TO CTEleHb MepeHoca 3apAla MOXKET J0-
CTUTATDH OJHOTO 3JIeKTpoHa Ha 20 3BEHHEB MOJMMEPA
(cM. puc. 36), n npuHUMAasT OObEM, 3aHUMAEMbIH JTH-
MU 3BEHBAMH, PABHBIM 7 HM® (HCXOJIs U3 MOy HeHHBIX
B Pe3yJbTaTe MOJICIMPOBAHUA M€OMETPHYECKHX Hapa-
METPOB MOJIEKYJT), MOYKHO TOJIYYINUTH OIEHKY KOHIIEH-
Tpamun HocuTeselt 3apsana okomo 1.5 - 1020 cm~3,
COIJIACHO IIPOBEJIEHHOMY B pabote [11] MmopeupoBanuio

q9T0

COOTBETCTBYIOT OOBEMHON IIPOBOJMMOCTH 3apsijia Bbl-
e o 2 Cm/cMm. DTO coracyercst ¢ OLEHKOIi, 10
JIydaeMOll U3 COOTHOIIEHUSI 0 = efn: JJIsl IIOBUAKHO-

cru 3apanos p ~ 0.1 cm? /(B - ¢), omybamKoBaHHOR 115t
BBL [22], oxxumaemas nposogumocts KII3 cocrasisier
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0K0J10 2.5 CM/CM; J1UIsl COUPSI?KEHHBIX [TOJIMMEPOB C pe-
KOPJIHO#T OJBIZKHOCTRIO 11 > 1 em? /(B-c) [23] oxuae-
Mas IPOBOAUMOCTD coorBercTByomux KII3 mpesbimma-
et 20 Cm/cm. Takum 06pazoM, MEXKLY JIBYMST PACCMOT-
PEHHBIMU [TOJTMMEPAMH JIECTHIIHOT'O THITA, MOZXKET (hOop-
vupoBaThesad KII3 ¢ BecbMma npuBieKaTe bHBIME IS0
OpPraHu4YeCKO 9JICKTPOHUKU CBOICTBAMU.

[Tosygyertbie pPe3yIbTATHI MO3BOJISIIOT ITPEIIIOJIO-
x&KuThb, 4T0 KII3, B KOTOPBIX JOHOPOM M AKIEIITOPOM
SIBJISIOTCS HE MOJIEKYJIBI, & CTPYKTYPBI OOJIbIEH pas-
MEPHOCTH, HAIIPUMED, JIBYMEPHbBIE JINCTHI JIUXATbKOTE-
HUJIOB METAJIJIOB, a TaKXKe BJIO2KEHHBIE JIPYT B JIpyra
TPeXMepHbIe OPraHNnYeCKNe NI MeTaJJI00PraHnIeCcKre
uposogginue pemerku (conductive organic framework,
metal-organic framework) — moryr okazarbcs emnie 60-
Jiee IepCIIeKTUBHBIMU MaTePHAJIaMU JIJIsi OPraHUYeCcKOi
9JIEKTPOHUKHU. TeXHOJIOrus CO3MaHus reTepOCTPYKTYP
JBYMEPHBIX MaTepuasoB, Hampumep, MoSs u rpade-
Ha, u3BecTHA (24, 25]; Gonee Toro, B @JI HEKOTOPHIX U3
HUAX HAOJIIONAJINCH BO30YK/IEHHBIE COCTOSIHUS C IIepe-
HOCOM 3apsijia Mexy ciosMu [26]. Ograko Bompoc o
[IepeHoCce 3apsi/ia B OCHOBHOM JIEKTPOHHOM COCTOSIHUU
B Takux cTpyKrypax (rT.e. ¢popmuposannn KII3), Ha-
CKOJIBKO HAM HU3BECTHO, HE paccMaTpuBasics. T pexmep-
HbIE IIPOBO/IAINIE CTPYKTYPbl HA OCHOBE JIECTHUYHBIX
[IOJIIMEPOB, B TOM YHUCJIE PACCMOTPEHHOI'O B HACTOSIIEN
crarbe BBL, Obuin HemaBHO mpejicTaBiieHbI B paboTe
[27]. XoTst reTepocTpyKTYPhI Ha OCHOBE TPEXMEDHBIX
PEIIEeTOK /10 HACTOSINEr0 BPEMEHH He OBbLIN Peasin30-
BAHBI BCJIEJICTBUE OTCYTCTBUS [IOIXOI0B K (POPMUPOBa-
HUIO OJHON NPOBOJSINEH! pelIeTKN BHYTPHU APYTOM, Of-
HaKO, MOXKHO IPEIIIOJIOKUTh, YTO TaKHe ITOIXO0JIbI OY-
ayT paspaboranbl B Oyayriem. Ha ocHOBe mOJTy YeHHBIX
HAME De3yJabTaToB (puc. 3) yCTAHOBJIEHO, YTO BBICO-
Kasi PA3MEPHOCTD Jesokasm3anun 3apsiia (2D nim 3D)
MOXKeT MPUBOAUTH K obpasoBanuio KII3 ¢ odenp ys3-
KOU 3aIllpeleHHOl 30H0i, — y2Ke, 9eM B HU3KOMOJIEKY-
sisipabix KII3 mym KII3 conpsizkeHHBIX 1I0JINMEPOB, —
9TO IIPeoJaraer 0oJiee BBICOKYIO IIPOBOJINMOCTD 3a-
psna. Takum obpasom, co3manue u ucciemoBanne KI13
JBYMEPHBIX U TPEXMEPHBIX MATEPHUAJIOB IIPEICTABIISAET
3HAYUTEJbHDBINA NHTEpeC JIs OPraHuveCcKoil 3J1eKTpOHU-
KW.

3. BBIBO/bI

B pamkax wmomenm MaJjuinkena TeOpeTHUIECKU
paccmorpeno  ¢opmupoBanne KII3 mexiy aBymst
CONpsIKEHHBIMU ~ TIoJiuMepamu.  [lokazano, d9rto  3a-
npenieHHast 30Ha (omTmueckast mesb) Taknx KII3

MOKeT OBITh 3HAYUTEIHHO yxKe, a CTelleHb IIepeHoca
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3aps/ia U SHEPrus CBsS3U — OOJIbIe, YeM y UX HU3-
KOMOJIEKYJISIPHBIX aHAJIOIOB C TAKUMU K€ SHEPIUSMUI
HOMO nonopa u LUMO aknernropa. Takum obpazom,
JIeJIOKAJIN3alds 3aps/ia BJOJIb IENU IIOJIMMEPa IPSIMO
CIIOCOOCTBYET CYKEHUIO 3aIPENIeHHON 30HbI U yBe-
JINYEHUIO TPAHCIOPTA 3apsia, & He TOJbBKO KOCBEHHO
4gepe3 cOJIMKEeHNe YPOBHE SHEPIUU BBINIEYIOMAHY THIX
opburaseii. PaccMoTpenbl JBa THIIA ITOJUMEPOB —
JINHEHHBbIE U JIECTHUYHBIC, U [TOKA3aHO, YTO O0Jiee siBHO
0CODEHHOCTH KOMILIEKCOOOPA30BAHUS TTPOSABIISIOTCS B
[IOCJIEIHUX, TJIe JIeJIOKAJu3aliusd 3apsijga HMeeT KBa-
3UJBYMEPHBINI XapakTep. PacyeTbl MeTOIOM Teopuu
dbyurmmonasta mwioraoctu st KII3 dparmentos nByx
JIECTHUYHBIX COIPSI2KEHHBIX ITOJMMEDPOB II0TBEP/IUIIN
TEOpPeTUIeCKUe IIPENOJIOKeHNss. TakuM 0o0pas3oM,
KII3 conpsi>keHHBIX MOJIUMEPOB, B IEPBYIO OYePEb
JIECTHUYHBIX, ABJISIOTCS IEPCIEKTUBHBIMU MaTepHa-
JlaMHU JJIsi OPraHMYeCcKoil 3JeKTPOHUKH. Bosee Toro,
B CBeT€ IMOJIyYeHHBIX JIAHHBIX IIPEJIOKEHO CO31a-
mue u nccaenosanne KII3 nHoBoro tuma Ha ocHoBe
CTPYKTYp ©O0Jiee BBICOKOII Pa3MepHOCTH, HAIPHUMED,
JBYMEPHBIX JINCTOB WJIA TPEXMEPHBIX ITPOBOISIIIX
pereTok. OXKUIAETCsI, YTO MOJyUIEHHBIE PE3YIbTATHI
Oy/yT CrocoOCTBOBATL CO3JIAHUIO HOBBIX OpTaHUIe-
CKUX IOJIYIIPOBOJIHUKOB M IIPOBOJHUKOB U PA3BUTHUIO
OPraHUIecKoii (OIITO)3JIEKTPOHUK.

PduHaHCUPOBAHUE. Pabora OCYTIIECTBJICHA
npu momuepxkke Cosera mo rpantam I[Ipesmmenta
Poccniickoit  @epepanuu  (Crunengua  [Ipesugenra
Ne CIT-6048.2021.1).
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