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WccnepyroTcs onTuyeckne TaMMOBCKNE COCTOSIHUSA, JIOKANIN30BaHHbIe HA Kpasx (DOTOHHOroO KpucTanna, orpa-
HUYEHHOrO C OfHOW nAn obenx CTOPOH HAHOKOMMO3MTOM. HaHOKOMMO3NT COCTOMT W3 AMCNEpPrupoBaHHbIX B
NPO3payYHOli MaTpULE METaNANYECKNX HAHOPAa3MEPHbIX BKOYEHUN CHEpUHEcKoin nan OpueHTaLUOHHO-YMO-
pAfoOYeHHO cpepoupansHoli popmbl 1 xapakTepusyeTtcst 3hheKTUBHOV PE30HAHCHOV AU3NEKTPUHECKOi Npo-
HuuaemocTbio. Pewena 3agada pacdeTa CnekTpa NponycKaHusl, OTPA>KEHUSt 1 NOI/OLWEHNS BOMH MPOAOALHOI
U NONepevHol nonspusaunii nogobHbIX CTPYKTYp npu HopmanbHOM najeHun csera. Msyuero cnekTtpanbHoe
nposABAE€HNE TaMMOBCKNX COCTO;IHI/IM, 06yCJ'IOBJ'IeHH09 Hann4mnem oTpunuaTesibHbIX 3Ha4YeH Ui BeLU,eCTBeHHOﬁ 4ac-
! 3hPeKTUBHON AUINEKTPNHECKOA NPOHULAEMOCTI A5 4acTOT BuAMMON obnactm cnekTpa. YcraHosneHa
CyuweCTBEHHAA 3aBUCUMOCTb XaPaKTEPUCTUK JIOKANN30BAHHbIX HA Kparo ¢)0TOHHOFO Kpuctaniaa TaMMOBCKUNX
COCTOSIHUIA OT KOHUEHTPALUNN HAaHOWAPOB B NNEHKE HAHOKOMMNO3UTA N OT €€ TOJIWNHbI. VICC]'Iep,OBaHbI Monabl,
06pa3OBaHHble ABYyMS CBA3AaHHbIMN TAMMOBCKMW MAA3MOH-NONAAPUTOHAMM, JIOKAIN30BAHHBIMU Ha rpaHuMuax
¢)0TOHHOF0 KpncTtanaa, COnpsAXXeHHoro ¢ ABymMs CnoAMmn HAaHOKOMNO3NTa. nOKa3aH0, 4TO B C/lyHa€ aHN30Tpon-
HOF0 HAHOKOMMO3UTHOrO Cnosi, COMPsAXXEHHOro C ¢)0TOHHbIM KpUCTaniaom, Ka)Kp,Oﬁ N3 ABYX OPTOroHanbHbIX
nonspnsaunii NagatoWweil BOMHbI OTBEHAET CBOSi 4aCTOTa JIOKAAM30BAaHHOMO HAa FPaHuLE TaMMOBCKOIO COCTOS-
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1. BBEJEHUE

Marepuasbr, umeronue (OTOHHBIE 3ANPEIeHHbIE
30HBI B COOCTBEHHOM 3HEPTE€TUYECKOM CIIEKTPE, TTOJIY-
quin HasBarue (orounbie Kpucranibl (PK) — HoBbi
KJIACC MATEPUATIOB s (DOTOHUKH W ONTOITEKTPOHU-
KU, TAIIEKTPUIECKIE CBOUCTBA KOTOPBIX MEHSIOTCS TTe-
PUOIWYECKU C MEPUOIOM, AOMYCKAIOIINM OPITTOBCKYIO
gudpaknuio cBeta. Teopusi pacnpoCTPAHEHUS STEKTPO-
MArHUTHOTO W3JIyYEHUsT B MEPUOINIECKUX CPEIAX UMe-
er BechbMa 013Ky (hOPMATBHYIO AHAJIOTHIO ¢ KBAHTO-
BOI TeOpHEH SIEKTPOHOB B KPUCTAIIAX. 30HHAS CTPYK-
Typa SHEPreTHIeCKOro CIEeKTPA JTEKTPOHOB, 00YCIOB-
JIEHHAsT OP3TTOBCKUM OTPayKeHWeM 3JIeKTPOHOB, aHAJIO-
PUYHA 30HHOH cTpyKType (oronHoro kpucrawia. C Ha-

*E-mail: rashid-bikbaev@mail.ru
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suareM (hOTOHHBIX 3aIPEIIEeHHBIX 30H U 0bJIacTeil aHo-
MaJIbHOTO BO3PACTAHUSA IJIOTHOCTU (DOTOHHBIX COCTOSI-
HUW CBA3AHBI BO3MOYKHOCTH 3(P(EKTUBHOTO yIpaBJie-
HUsT XapaKTePUCTHKAMH Jla3epHOro n3nydenns [1-4]. B
dbyHIaMEHTATILHOM OTHOIIEHUHN JOCTUTHYT MPOTPECC B
perernu TPOOIEM, CBI3aHHBIX, HAIIPUMED, C yIIPaBJe-
HUEM TIPOIECCAMU CIIOHTAHHOTO W3JIYUEHUsI CBETA aTO-
MaM7 ¥ MOJIEKYJIAMHU, C JIOKATN3AINneH 1 KaHaTnPOBAHN-
eM cBeTta. B mpakTudeckux MPUIOKEHUSX CTPYKTYPBI
¢ (DOTOHHBIMU 3ATPENIEHHBIMU 30HAMHY TITHPOKO UCITOTh-
gytorcs npu co3gannu @K-BOTHOBOMOB, PE30HATOPOB,
HEJTNHEIHO-ONITUYECKUX TPeobpa3oBareieiil CBeTa.

Hapsimy ¢ usydenuwem OOBEMHBIX CBOWCTB OJHO-
Mepaoro @K, cocrosmero m3 depemyommxcs CI0eB
JIByX MAaTEePUAJIOB, AKTUBHO UCCIEIYIOTCS MOBEPXHOCT-
HbBIE 3JIEKTPOMATHUTHBIE BOJHBI HA TIOBEPXHOCTH MEIK-
gy neyms @K, a rakxke ma rpanune @K u uzorpomn-
HOM Cpelpl ¢ OTPUIATETBHON HUIIEKTPUICCKON IPO-
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auaemoctsio € < 0 [5]. IToBepxHocTHas smekTpOMAar-
HuTHag BoaHa Ha rpannie ®K u cpeapr ¢ ¢ < 0
TIPEJICTABJISIET CODOI HEPA3PBIBHOE TIETOE € TIOBEPXHOCT-
HBIM IIJTA3MOHOM — KOJIEOAHUSMU CBOOOIHBIX SJIEKTPO-
HOB BOJIN3W TOBEPXHOCTH MPOBOJHWKA. Takasi cBs3aH-
Hasi MOJA TIOJST W3YyUeHWsl W MOBEPXHOCTHOTO TIIa3-
MOHHOTO BO30YKJEHUS HA3BIBACTCS IMOBEPXHOCTHBIM
ILIA3MOH-TIOAPUTOHOM,, KOTOPBIH ITUPOKO MCHOTB3yeT-
Cs 71 MCCIIeIOBAHUS TIOBEPXHOCTEH B BUIAUMOM W WH-
dpaxpacHOM AHATA30HAX.

Kpome  pacmpocTpaHsiomuxcss — HNOBEPXHOCTHBIX
Bora Ha rpannne aByx @K nmm @K u cpempr ¢ € < 0
MOYKHO TIOJIyYNThH COCTOAHWE B BUIE CTOAUEH TOBEPX-
HOCTHOI BOJHBI, KOTOPOE HMMEET HYyJIeBOEe BOJHOBOE
YUCIO BIOIB OBEPXHOCTH W HE TIEPEHOCUT SHEPTHIO, —
HaOJTIOIATE TAKOE COCTOSTHUE MOYKHO TIPH TTAIEHUH BOJTH
no wHopmasn Kk caosm DK [5]. Ypasuenne Makcpesna
JIUTST STEKTPUIECKOrO MO B 9TOM CIy4Yae SABISeTCS
TOYHBIM ~ AHAJOTOM  OJHOSIEKTPOHHOTO  ypPaBHEHHS
[Ipeawarepa  aas  TOTYOECKOHEWTHOTO — KPUCTAJLIA,
PeleHneM KOTOPOrO SIBISIETCS TAMMOBCKOE TTOBEepX-
HOCTHOE COCTOSTHME. B CrTy 9TOro S/1eKTpOMATHUTHBIH
AHAJIOT TAMMOBCKOTO 3JIEKTPOHHOTO COCTOSTHWST HA3BI-
BaeTcs onTudecKuM TaMMOBCKHM cocrosuaueM (OTC),
WA, WHAYE, TAMMOBCKAM ILJIA3MOH-TIOISPATOHOM.

B mocmenmee Bpems Bo3poc mHTEpeC K OOHAPY-
JKEHHOMY SIBJIEHUIO SKCTPEMATIEHO BBICOKOTO TIPOXOZKTE-
HUSI CBeTa 4Yepe3 eIMHUIHbIE HAHOOTBEPCTHS CyOBOJ-
HOBBIX DPa3MepPOB, PACIONOKEHHBIE B METALTAICCKON
merke [6]. Takoe aHOMAIBLHO BBICOKOE MPOXOKIECHUE
CBEeTa OCHOBAHO HA MHOTOYHMCIEHHBIX (DAKTOPAX, OCHOB-
HBIM M3 KOTODPBIX SBISETCS BO3OYZKICHHE TTOBEPXHOCT-
HBIX TIA3MOHHBIX Komebanwii [7]. B pabore [8] mmep-
BbIe OBLT TIPEJTIOKEH W Pean30BaH HOBBI MEXaHW3M
9KCTPEMATBHO BBICOKOTO MPOXOKICHUS CBETa 9epes3 Ha-
HOOTBEPCTHE, KOTOPBI OCHOBAH HA MOMEINEHUH HAHO-
OTBEpPCTHUST B 30JI0TOI TIIEHKE B CBETOBOE MOJE, JIOKA-
JM30BAHHOE HA TPAHUINE IJIEHKW W OJHOMEpPHOro ¢o-
ToHHOrO Kpucrasia. B pabore [9] mposeneno momos-
HUTEILHOE JeTaabHoe udydenne 3P dexTa aHOMATbHO-
T'O MPOMYCKAHWS CBETA, TIPU TTOMEIICHUN HAHOOTBEPCTHS
JIMAMETPOM, CyIECTBEHHO MEHBIIMM JTHHBI BOTHBI CBE-
Ta, B TOJe MHKDPOPE30HATOPA, O00PA30BAHHOTO OJIHO-
vepuabiM @K u 30m0Tm0it menkoii. Kak Ob10 mOKa3a-
HO B pabore [10] nyrem 4YUCIEHHOrO MOJEIUPOBAHUS,
obHApYzKeHHbIi dKcnepumenTaabHo [8,9] abdekr ano-
MAJIbHO BBICOKOTO TPOIYCKAHUS CBETa 1Uepe3 HAHOOT-
BepcTHE CBsA3aH ¢ ycumenmeMm moms Ha rpanumine OK
M METATNIECKOH IIeHKH, KOTOPOe 00YCIOBIEHO TOSB-
JIEHWEM OMTHIECKOTO TAMMOBCKOTO COCTOSTHUSI. Tarmm
obpazom, OTC no3Bossier peaarn30BATh WHTEPECHBIH €
(busmIecKoil TOUKM 3peHHMst PEKUM PACIPOCTPAHEHUS

CBETOBBIX BOJH Y€PE3 HAHOOTBEPCTUE B METAILINIECKON
mrenke. OTC npeaoxKeHo UCTOIL30BATH B TAKUX MPHU-
MEHEHUSIX, KaK JATIYAKU W PE30HAHCHBIE ONTUYECKUE
dbunbrpsr [11], onrudeckue nepexnroudarenu [12], ycu-
murenn apaieeBcKoro Bpainerns [13], MHOrokaHaAIb-
Hble GuabTpsl [14], 17151 cO3MaHUS MOMSPUTOHHBIX Jia-
3epos [15]. HoBblil Ty BOJIHOBOAHBIX MO, 00pa30BaH-
HBIX JIByMsI CBSI3AHHBIMU ILIA3MOH-TIOTAPUTOHAMHI HC-
crnenosan B pabore [16]. TomogaHuTEIbHBIE BO3ZMOKHO-
CTH YNPABJEHUs] CBETOM BO3HUKAIOT B (DOTOHHBIX KPU-
CTajIaX € BRKJIIOYEHHEM HAHOCTPYKTYPUPOBAHHBIX Me-
TAJIT-TUIEKTPUIECKUX MaTepuasos [17-21].

B macrosimeit pabore moxasama BO3MOKHOCTH pea-
mu3anuun OTC, TOKATU30BAHHBIX HA KPasix OJHOMEP-
noro @K, orpanndeHHOr0 ¢ OMHONW WM JBYX CTOPOH
METAJLI-TUHTEKTPUIECKUME U30TPOIMHBIMU WA AHU30-
TPOMHBIMU HAHOKOMITO3UTHBIMHU cpefamu. Hanokommo-
3UT COCTOUT M3 METAJLINYECKUX HAHOYACTHUIL, B3BEIICH-
HBIX B TIPO3PAYHON MATPUIE, U XapaKTepU3yeTcs Pe3o-
HAHCHOHN 3 PEKTUBHON ANIMEKTPHAICCKON TPOHUATIAEMO-
CTBIO €z (W), TIPU ITOM ONTUYECKUE XAPAKTEPUCTUKI
MCXOJIHBIX MATEPUATIOB HE NMEIOT PE3OHAHCHBIX OCOOEH-
Hocreit [22,23]. ITonoxenue 4acTorHOro MHTEPBAIA, B
KOTOPOM HAHOKOMIIO3HUT MOJO0EH METAJLIY, T. €. B KOTO-
poM Re €2 (w) < 0, 3aBUCKT OT JUINEKTPUIECKOIT TIPO-
HUIAEMOCTH HCXOJHBIX MATEPUAJIOB, KOHIIEHTPAIUN W
GOpMBI HAHOYACTHIT, 9TO OTKPHIBAET MTUPOKUE BO3MOZK-
HOCTHU KOHTPOJIsA HaJ ontudeckumu cBoiicrBamu OTC
C MOMOIIBIO BAPHUPOBAHUS TTAPAMETPAMU HAHOKOMITO-
auta. [Iposesen cpapaurenbubiii anamms csoiicrs OTC
ua rpanuie @K u nanokommosura u ceoiicte OTC na
rpannie @K n MeTamIndeckoro Ciaos.

2. OIINCAHUE MOZJEJIN 1N OITPEAEJIEHUE
ITPOIIYCKAHUSA

Paccvarpusaemas mamm ®K-cTpykrypa mpeactas-
JisieT coboii CIIONCTYIO CPEy, OTPAHWYEHHYIO C OIHOM
i 00enx CTOPOH KOHEYHBIMU HAHOKOMITO3UTHBIMU

T A

€a Ep Eb| €a

OO OO
OO | OO
Ry

Puc.1. CxemaTtuueckoe npeacrasfiieHne O4HOMEPHOIO
DK, conpsiKeHHOro C aHN30TPOMHbLIM C/I0EM HAHOKOM-
nosnta
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OnTunyeckne TaMMOBCKIE COCTOSIHNA Ha rpaHuue . ..
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Puc.2. 3asucumoctn muumoii e (w) n pelicten-
TeNbHOI £,;, (w) 4acTeli acbpekTusHON ANINEKTpPUUe-
CKOVi MPOHNLIAEMOCTY £z (W) OT HOPMUPOBAHHOM Yac-
TOTHl wW/w,. PakTop 3anonHexns f = 0.2. Ha Bcras-
Ke NpuBeAeHbl B YBEWYEHHOM MacliTabe 3HaveHus
€rin(W) B OKPECTHOCTM 4acTOThbl, COOTBETCTBYHOLLEH
TamMMOBCKOMY cocTosiHunto (cm. puc. 3)

cpemavu (puc. 1). Duementapuas s4eiika (HOTOHHOTO
KpucTasia choOpMUPOBAHA U3 MATEPUATIOB a 1 b ¢ TOM-
IIAHAMY CJIOEB U JIMJIEKTPUYECKUMU MPOHUIIAEMOCTSI-
MU COOTBETCTBEHHO dy, £, M dy, &p. ClOi HAHOKOMTIO-
3UTA TOMUHON 5, COCTOUT U3 METAJIMICCKUX HAHO-
qacTull B (popMe 3LITHICOUIOB BPAIEHUsI, PABHOMEDHO
PaCIpeie/IeHHBIX B AUIIEKTPUIECKON MATPUIE U OPU-
€HTUPOBAHHBIX BJIOJb OCH BPAIEHUsI, COBIAJAIONMEH ¢
OCbIO .

Jlamee OymeM CUMTATH, 9TO CPeJa, B KOTOPYIO IMO-
merena @K-crpykrypa, sBasercs BakyyMom. Db dek-
TUBHAS JIUIIEKTPUUIECKAS TPOHUIAEMOCTH HAHOKOMITO-
3UTA CO CBOMCTBAMH OJHOOCHOTO BEINECTBA B TUIABHBIX
OCSIX TIPEJICTABJISIETCS B BUJE JMATOHAJIHHOTO TEH30DA
C KOMIOHEHTAMHU €z = €| M Eyy = €, = €1. B coor-
BeTCTBUM ¢ Momenbio Makcrenna—lapHerTa BbhIpake-
Hre 178 3MOEKTUBHBIX JIUIIEKTPUIECKUX TTPOHUIAE-
Mocreit nmeer BuJ, [23, 24|

flem —€a)
a+ (1= f)em —ea)

el =c¢ea|l+ 6 Ly, (1)
rae f — dakTop 3anoMHEeHus, T. €., 1011 HAHOIACTHIL B
MATPULE; E4 U Eqp (W) — AUITEKTPUYECKUE TPOHULACMO-
CTW COOTBETCTBEHHO MATPWILI W METAJLIA, W3 KOTOPOTO
M3TOTOBJIEHbI HAHOYACTHUIBE, W — YACTOTA U3/TyTCeHUS.
KosddwmmenTst genonapusanmn L || B (1) 3asueat ot
OTHOTIEHUS JJIWH TTOJSAPHON @ M AKBATOPWAIBHOI b mo-
JIyOCe#i 3ITMICONIA BPAIEHHUST, & TAKZKE OT HAIPABIIe-
HUSA TONs. I/ mosst, HANPaBIEHHOrO BIOML OCH BPa-

menns cepona, Kosdpdunment L) onpenensercsa Bbl-
pazKeHueM

arcsin y/1 — &2
e )

A1 TOJId, HAOPaBJIEHHOTO MNEePNEeHIUKYJIIAPHO K OCH

h=iza ¢

Bpamenus cheponga, —
Ly =(1-1Ly)/2, (3)

rae & = a/b. Canyuait £ < 1 cOOTBETCTBYET CILIIOCHYTO-
my cepouny, & > 1 — peitaayromy cdhepounny. Cyuaii
§ =1, nns koroporo L = L) = 1/3ue, = E|| = Emia,
COOTBETCTBYET IIapy.

JIM3/IeK TPUIECKY 0 TPOHUIIAEMOCTh METAJIIA, U3 KO-
TOPOTO W3TOTOBJIEHBI HAHOYACTUIIBI, HANIEM, HCIIOh-
3y npubamkenue JIpyme:

w2

Em(o.)) =¢&0 — —E N (4)
w(w +iv)

T7ie £g — TOCTOSAHHAA, YIUTHIBAIOIIAS BKIAIBI MEZK30H-

HBIX IIePEX0J0B CBA3AHHBIX 3JEKTPOHOB, W), — ILIa3MeH-

Has 9aCTOTa, Y — BEJUYNHA, OOpATHAS BPEMEHU PesIaK-

CaINA JIEKTPOHOB.

JIms pacdeTa MPOXOKIEHUS TJIOCKOM CBETOBOI BOJI-
HBI, TOJIAPU30BAHHON B/IO/Ib OCH T U PACIPOCTPAHLAIO-
meics B HAIPaBIEHUNW OCH 2, WCTIOTH30BAJICA METO[T,
rpancdep-marpuisl [25]. VI3meHeHne cBeTOBOTO OIS
Opu OPOXOXKJIEHUU Yepe3 KaKJIbId CJI0H CTPYKTYPBI
ompeensiercd Tpancdep-MaTPUIeii BTOPOro mopsiaka,
a Tpancdep-MaTpuIa BCeil CTPYKTYPBI, KOTOPas CBs-
3bIBaeT aMILTUTY/IbI Ia/ialomleii U BBIXOJAIINX BOJIH,
omnpejendgeTcs TPOU3BeJleHneM TaKUX MaTPHUIl pa3mep-
HOCTBIO 2 X 2:

M =ToTi2...Tn-1,NTN,s, (5)
e TpaHcdep-MaTpuIa

1 1+ h)e~ i@ (1 — h)elnTn
Tn—Ln =5 ( ) —ia ( ) ia ’ (6)
2\ (1—h)e T (14 h)el@nn

Baecs h = /en/en—1, €(n) — nudIEKTPUYECKAS PO~
HHUIAEMOCTh N-TO CI0s1, iy = (w/c)y/e(n), w — gacro-
Ta, BOJHBI, ¢ — CKOPOCTH CBETA, TOIIIWHBI CJIOEB 7, =
=zZn—Zp_1,n = 1,2,...,N, z, — KoopauHaTa Tpa-
HUIIBI Pa3jiesa N-ro U IPUMbBIKAIOIIEero K HeMy CIpaBa,
(n+1)-ro cnost, yn+1 = 0. Tpaucdep-marpura st BOJI-
HBLI OPTOTOHAJBLHON HOIAPU3ALUMU Moydaercs u3 Gop-

mysbl (6) 3amenoit h Ha \/€,_1/cn. DHEpreTnveckue
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a) Koadbdpuunentsl nponyckanus kak yHKUMM 4acTOTbl Npu HOpMansHOM nageHun ceeta Ha PK (wTtpuxosas

AuHMA), Ha cnoli HaHokomno3uTa (wTpuxnyHkTUpHas nuHnsa) u Ha ®K, conpsxeHHbili co cnoem Hanokomno3uTa (Cnnow-

Hast nuHus). 6) KoadpdpuumenTsl nponyckavus T, oTpaxeHnss R v nornoweruns A kak (pyHKLMM HaCTOTbI NP HOPMASLHOM

nageHun ceeta Ha PK, conpsixkeHHbIi CO CNOEM HAaHOKOMMO3MTa. TONLWMHA CNOsi HAHOKOMNO3UTA diiz = 150 HM, dakTOop
3anonHeHns f = 0.2

K03 HUIMEHTHI TPOMYCKAHWS, OTPAYKEHUS W MOTJTOIIIE-
HUS OTPEJIeTIOTCS COOTBETCTBEHHO BBIDAKEHUSIMU

Tw) = —L . R < Ml
| My |? | Moy |? (7)

Aw)=1-T(w) — R(w),

roe My1, My — snemenThl MaTpuitbl M.

3. PE3VYJIBTATHI I X OBCY2K/JEHUE

3.1. OnTuyecKkne TaMMOBCKUE
TILJIa3MOH-TIOJIIPUTOHBI Ha TpaHuile (pOTOHHOTO
KPHUCTAJLJIa, COMPSI>)KEHHOTO ¢ M30TPOMHBIM
cJI0eM HAHOKOMIIO3UTA

B nepsyto ouepens uccienyem OTC, koropbie pea-
JIN3YIOTCS B BUJIE CTOSYUX [OBEPXHOCTHBIX BOJIH, JIOKa~
Jm30BaHHBIX Ha rpanuie @K n m3orpomHoro ciost Ha-
HOKOMITO3UTa. HAHOKOMITO3UT COCTOUT W3 METAJIINYE-
CKUX HAHOIIAPOB, JUCIEPrUPOBAHHLIX B JAUIJIEKTPUYE-
CKOI MaTpHIE, U XapakTepu3yercs 3pHeKTUBHON KOM-
MJIEKCHOM TUIEKTPUYIECKOM TPOHUIAEMOCTHIO & iz (W),
onpeensemoit u3 dopmyianbt (1) opu ycaoBum, 4UTO
LJ_ = L” = 1/3

Emiz (W) = Emia (W) + im0 (w)- (8)

IIpene6peras MaabM Ko3hOUITEHTOM 2 1 HCIIONb-

3ys (1), HAXOQUM IOJIOKEHUE PE30HAHCHON YaCTOTHI,

3aBUCAIIEe OT XapaKTEePUCTUK HMCXOJHBIX MaTephajioB
¥ KOHIIEHTPAIUH IUCITEPTUPOBAHHON (ha3b:

1—f
3eq+ (1= f)(e0 —ea)

(9)

wo = Wp
l iz (W) OOpaIaeTCst B HYJIb,
(w) npunuMaer Makcumasbaoe 3uadenue. OyHK-
(w) obpamaercs B HyJib U B TOYKE

B Touke w = wy dyuKIUST £
ael

miz
nud &’

mix

1+ 2f
€0 + 284+ 2f(s0 —€a)

w1 = Wp (10)

Ha npomexytke [wo,w;| bynkumsa e/, (w) < 0, T.e. B
9TOMH 00JIACTH TACTOT HAHOKOMIIO3UT TOI00EH METAJIITY.

VObIBanme MO JTOKAJN3OBAHHON HA TPAHUIIE JIEK-
TPOMATHUTHON MOJIBI BLJTYOb HAHOKOMIIO3UTA, 0DYCTOB-
JIEHO OTPULATEIbHOU JAUINEKTPUYECKOU TPOHUILAEMO-
cThio HaHOKoMmo3uTa (&) . (w) < 0), mpu KoTopoii Ha-
HOKOMITIO3WUT MOJ00eH MeTaJiTy. Y ObIBaHUE TOJS 110 Ha-
npasiennio Brimyor @K cBa3amo ¢ 3aryxannem 0J10X0B-
CKOIl BOJTHBI HA, 9aCTOTE 3ATMPEIIEHHON 30HbI, VI, NHA~
ge, — ¢ OPITTOBCKUM OTPAYKEHUEM HA TPAHUIE TePHO-
JAYECKOU CITOUCTON Cpepbl.

J1j1st OTIpeIeTIEHHOCTH B KAYECTBE MATEPUAIOB depe-
gytormuxest cmoeB @K paccmarpuBaeM JIBYOKHCH ITHD-
kouus (ZrOs) ¢ AUIIEKTPUYECKON NPOHUIIAEMOCTHIO
ey = 4.16 u nByokuco kpemuus (SiOs) ¢ nusnexTpu-
qecKOM TpOHUIaeMocThio £, = 2.10. TommuHabl cmoen
coorBeTcTBeHHO dp = 50 HM U d, = 74 HM, IHUCTO CIOEB

N =21.
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Puc. 4. TlpocTpaHcTBeHHOe pacnpeaeneHue nokasaTe-

NSl MPEeNoOMEHUSI M U WHTEHCUBHOCTU MOASl, HOPMU-

pOBaHHOW Ha BXOLHYIO WHTEHCUBHOCTb, AN Cry4asi

koHTakTa PK ¢ HaHokomnosuTHoOl nnenkoii. Tonuwu-
Ha nnerkn 150 Hm, cakTop 3anonHeHus f = 0.2

0.34
\®0

032 ©

Puc.5. 3aBucnmocTtu cnekTpa nponyckaHusi CUCTEMbI
DK-HaHOKOMMNO3UT OT haKTopa 3anonHeHus. Tonwu-
Ha CNosi HAHOKOMNO3NTA driz = 100 HM

JusiekTpudeckuii CI0ifi HAHOKOMITO3UTA, TOJIIIUHON
dmiz = 150 HM cocToWT U3 CepedPSTHBIX HAHOIIAPOB,
B3BEIIEHHBIX B MPO3PAYHOM ONTHIECKOM crekje. JLs
cepebpa g = 5, wp = 9 3B, v = 0.02 3B, nna crek-
mTa g = 2.56. HacToTHble 3aBUCUMOCTH BEIECTBEH-
HOIl 1 MHUMO# dacTeit IUIJIeKTPUIeCcKOoi TpOHUIIaeMO-
cru, Beraucsentbie no dpopmyiie (1), mokasbBaior, 94To ¢
POCTOM OOBLEMHON KOHIIEHTPAIIUN HAHOIIAPOB YACTOTA
Wo, COOTBETCTBYIOIIAsT PE30HAHCY B Ie(hEKTHOM CJIOe,
CMEIAeTCs B HU3KOYIACTOTHYIO 0OmacTh. IIpu aTom mo-
JYIIUPUHA PE30HAHCHON KpUBOil £/ . (w) u3MeHseTCs
HE3HAYUTE/IHHO, CYIIECTBEHHO MOJMMDUIINPYETCST KPU-
Basi £,

TOPBIX €],

(w), yBermuuuBaercs 06JACTH 4ACTOT, JJIsd KO-
(w) < 0. Ha puc. 2 npuBeseHbl Jjisi mpuMe-

0.05
@ 0.350 [P

0.340 o
0.345

= 0.06 0.08
Yz, 0.350 0.04 .ch\
2 0355  0.02 g™

Puc. 6. 3asucumoctn cnekTpa nponyckaHus OT TON-
WuHbl HaHokomno3uTHoro (a) u metanan4veckoro (6)
cnoes. [Ina Havokomnosuta f = 0.3, ANA nieHkn ce-

pebpa f =1

Fip(w) m el (w) maa dakropa 3a-

nonuernst f = 0.2. Habmogaembprit pe30HAHC HA 9aCTO-
Te w = 0.2882w, ¢ cooTBercTByIOMeHl ATHHON BOTHBI
A =451.5 HM CBsI3aH C MJIA3MOHHBIM PE30HAHCOM HAHO-
qacrur [23, 26].

Ha puc. 3a npenctaBieHsbl Tpu CHEKTpa MPOITyCKa-

Pa 3aBUCUMOCTH &

HUs TpU HOpMasbHOM najenun ceera Ha @K, ma cioit
nanokoMmo3nta 1 Ha PK, compszkeHHBII cOo cmoem Ha-
Hokommio3uTa. VI3 pucyHKa BWAHO, YTO 3amperreHHast
TOJI0CA TACTOT HAHOKOMITO3UTA, CYIIECTBEHHO MePEeKPhI-
BAeTCd C 3AMPENeHHOW 30HOW (POTOHHOIO KPUCTAILIA
7, OYEBWIHO, OOYCIOBIIEHA TOTIONIEHEeM CBeTa B HAHO-
KOMTTO3MTE M HAJINIHEM 9acTOTHOH 00IaCTH, B KOTOPOI
HAHOKOMIIO3UT MOJ00EH METAJLTy C JUIIEKTPUIECKON
IPOHUIAEMOCTEIO &) . (w) < 0 (cm. pue. 2). Kpome
TOTO, W3 PUCYHKA BUIHO, ITO BOJW3M BHICOKOTACTOT-
HO IPAHUIIBI 3AMPEIIEeHHOM 30HbI (DOTOHHOTO KPUCTAJI-
JTa, BOBHUKAET 0JI0CA MIPOITYCKAHWS, COOTBETCTBYIOIIA
TAMMOBCKOMY COCTOSIHWIO, JTOKATTM30BAHHOMY Ha TDaHW-
11e (hOTOHHOrO KpuCTAILIA, COMPAZKEHHOTO C HAHOKOMIIO-
3UTOM.
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Puc.7. YacTtoTHas 3aBNCMMOCTb CNEKTPOB MpomnyckKa-
Hua pns PK, conpsikeHHOro co cnoemM HaHOKOMMNO3u-
ta (wTpuxoBas nuHna) u cnoem cepebpa (cnnownas
nunua). Onsa cnos navokomnosnta dmiz = 100 Hm,
f =10.3; pna nnevkn cepebpa d, =50 Hm, f =1

Haiinerroe onrudaeckoe TAMMOBCKOE COCTOSTHHE CY-
IIEeCTBYET JIUMIH B BEChMa Y3KOM YaCTOTHOM HWHTEpBa-
Jie, B KOTODOM HAHOKOMIIO3UT MOA00eH MeTayty (cM.
BcraBky Ha puc. 2). Ha yacrore TaMMOBCKOro cocros-
HUS UIIEKTPUIECcKas TPOHUIIAEMOCTh HAHOKOMITO3UTA,

el in(w) = —0.8996 + 0.0882i.
Ha s7oii ke gacToTe guamekTpudeckas MPOHUIIAEMOCTD
neHKku cepebpa B npubnmxkenun Ipyzae (4), KoTopoe
cnenyer u3 (1) mpu dakrope 3anonuenus f = 1, onpe-
JIeTISIeTCS BhIParKeHueM

e = —3.6146 4 0.0562:.

Ha pwuc. 36 mpeacTaBiieHbl CIEKTPhI MTPOITYCKAHWS,
OTpazKeHUs U TMOTJIOMIEHUS 7SI CTPYKTYPBI HAHOKOMITO-
3uT—®@K, amaam3 KOTOPBIX MO3BOMSET CIIENATh BBIBOT,
0 TOM, 9TO 3aKOH COXpaHeHus >Hepruu (T.e. yCIOBHUe
A(w) + R(w) + T (w) = 1) BLITIOTHAETCA BO BCEM UHTEP-
BaJIe IacTOT.

Pacmpenenene MHTEHCUBHOCTH 3JIEKTPUIECKOTO MO~
s B obpasie npu Koutakre @K ¢ HAHOKOMMO3UTHOMN
ILUTEHKOW WJLTIOCTPUPYETCs Ha PUc. 4 Ad 9aCTOThI TaM-
MOBCKOTO cOCTOsgHUsA. V3 pPUCYHKA BHWJIHO, 9TO TaM-
MOBCKO€ JIOKAJTN30BAHHOE COCTOTHNE OTUETIUBO MPOSTB-
JISIeTCS TPU WCIOIB30BAHUNA HAHOKOMITO3UTHOTO CJIOS.
CBeToBOe T0JIe B TAMMOBCKOM ILTA3MOH-IOISIPUTOHE JI0-
KaJIN30BaHO B OOJIACTH, COM3MEPWMON C IJIWHON BOJ-
wbl. OJHAKO B C/Ty9ae METAITNYeCKON TIeHKH TOM Ke
TOJIIIIUHBI ¥ HEM3MEHHBIX JIPDYTUX TapaMeTPOB CHCTEMBbI

I/Io

20 L J

1
Z, MKM
I/1o
T T T T n
14 n i
12 + 6 i
10 + i
8 | i
6 i
4L i
2t i
1
0 0.5 1.0 1.5 2.0
Z, MKM

Puc. 8. lNpocTpaHcTBeHHOE pacnpepeneHne NHTEHCUB-
HOCTN CBETOBOFO MOMSl 1 MOKa3aTensl MpenoMyeHns

ansi ctpyktyp: @K—nanokomnosnt dpiz = 100 Hwm,
f = 0.3 (a); ®PK-nnenka cepebpa d,, = 50 Hm,
f=1(6)

TAMMOBCKOE cocrosinne Ha rpanunie @K n cepebpsamoit
TIIEHKHA He Pean3yercs.

Cuekrpbl mpomnyckanusi obcyxkaaembix OK-crpyk-
TYyp BEChbMa, UyBCTBUTEIbHBI K W3MEHEHWIO (hakTopa
3AMOJTHEHNST HAHOKOMIIO3WTA. Ha puc. 5 mpecraBien
cuexkTp nponyckanus PK-crpykrypbl npu 3amaHHON
TOJIIIMHE CJI0ST HAHOKOMITO3UTA W PA3IUIHBIX 3HAUEHU-
ax dakropa f. 3 pucyHka BHIHO, UTO yBEJIUUECHUE
KOHIEHTPAIUH METALTHICCKUX HAHOYACTHIL TPUBOJIUAT
K CMEIEHUI0 THUKA MPOMYCKAHUS COOTBETCTBYIOIIETO
OTC B BBICOKOYACTOTHYIO 00JIACTH. PacueTs TmOKa3bI-
BAIOT, YTO yBeIUYeHue 00bLEMHON J0IM HAHOIIAPOB OT
f=0.1 no f = 0.3 npuBOAUT K POCTY MAKCHMATHLHOTO
3HAYEHUsT MOJYJIST BEIECTBEHHON YACTH IUIIEKTPUTIE-
CKO#l mpoHunaeMoctu, n3Mmensioiieica or —0.2962 1o
—1.4847, npy 3TOM MHUMAS YACTH JUITEKTPUIECKON
MTPOHUIAEMOCTH MPaKTHYecKn He m3mensiercs. C yBe-
nudenveM dakTopa f pacrer W JTUHA JTOKATH3AIIH
CBETOBOrO TOJS B ILTA3MOH-IOAIpUTOHE. JInHA JToKa-
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Puc.9. Cnektpbl nponyckatus ®K, orpaHnueHHoro ¢ ogHoil ctoporbl (cnnowHsie nuHun) u ¢ obenx cropon (wTpuxo-

Bbl€ IMHMN) HaHOKOMNO3uTHbIMN (@) n meTannudeckumn (6) cpegamn. CnekTpbl NPONyCKaHNs, OTPA>KEHNS 1 MOTNOLLEHNS

@K, orpaHn4eHHOro ¢ oberx CTOPOH HAHOKOMMO3NTHbIMY (6) 1 MeTannnydeckumn (2) cpegamu. TonwmHa HAHOKOMMNO3MTA
dmiz = 100 M, f = 0.3, TonwmHa cepebpsiHoii nnerkn d,, = 50 um, f =1

JIM3AIUU OlIpeJiesigeTcsd KaK pPacCTOAHUEe OT I'DAHUILbI,
Ha, KOTOPOM OTHMOAOIIAsS WHTEHCUBHOCTHU IOJIS TAIAeT
B € pa3.

Cuekrpsl iporyckanus st @K-crpykryp npu pas-
JINYHBIX TOJIIIAHAX HAHOKOMIIO3UTHON W CcepeOpsHOi
TJIeHOK U cooTBeTcTBerHO daxktopax f =03 u f =1
TpeJIcTaBJIeHbI Ha puc. 6.

Paccmorpum niist cpaBaenust GOTOHHBIH KPUCTAILI,
OrpaHMYEHHBI HAHOKOMIIO3UTHON IJIEHKOI TOJIIIUHON
dmiz = 100 am, 1 @K, orpanudeHnblii TIEHKON cepe-
6pa Tommmuoit d,, = 50 "M.

B sTom ciygae kosddurnuenT npomyckaHusg Ha 9ac-
rore OTC cucrempr ®K—HaHOKOMIOZUT B JBa pa3a
MenbIe Ko3h durmenTa mponyckanus va gacrore OTC
cucrembl B Buae @K, compsyKeHHoro ¢ mIeHkoii cepedpa

(puc. 7).

O,IIHaKO MaKCHMaJIbHasd WHTEHCHUBHOCTH CBETOBOI'O

nosst B obsactu okanusanun OTC ma rpanune @K u
HAHOKOMIIO3UTA B JBa pa3a OOJbIIe, a JJINHA JTOKAJIU-
3alliU B IBA Pa3a MEHBIIIE IO CPABHEHUIO ¢ MAKCAMAJID-
HOIl MHTEHCUBHOCTBIO U JJIMHOMN JIOKAJIU3AIUU TAMMOB-
cKoit Mompl Ha rpanune mMexay @K u menkoit cepebpa
(puc. 8).

3.2. CBa3aHHbIle TAMMOBCKHIE
TJIA3MOH-TIOJISIPUTOHBI

B ciaygae ¢oronnoro xpucrasiia, OrpaHuIEHHOTO C
06enx CTOPOH HAHOKOMIO3UTHBIMU CPEJIAMHE, B CIIEKTPE
TTPOTTYCKAHWST HADIIOJAIOTCS JIBE TIOIOCHT TTPO3PATHOCTH
B 3alpernieHHoil 3one (POTOHHOTO KPUCTAJLIA.

Ha puc. 9a,6 npeacraBienbl CIIEKTPHI TPOITYCKAHWS
(BOTOHHO-KPUCTATITIUNIECKON CTPYKTYPBI JIJIsT CIIYYAEB,
KOT/IA TJIEHKA HAHOKOMITO3UTA WU CePeOpsHasi [JIeHKA
DACIIOIOZKEHBI C OJIHOM ¥ IBYX CTOPOH cBepxpererku. B
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Puc. 10. T[lpocTpaHcTBeHHOe pacnpeaeneHune nokasa-
TeNs NPesioMAEHUSI U HANPSXKEHHOCTN 3N1EKTPUYHECKO-
ro nonsi, HOPMUPOBAHHOW HA HAMPSXKEHHOCTb BXOA-
HOrO NOAsA, AN Cly4asi HU3KOYACTOTHON CUMMET-
pudHOll (@) N BbICOKOYACTOTHOW aHTUCUMMETPUHHON
(6) nnasmMoH-NONSAPUTOHHbBIX MO, CTPYKTYpbl. Tonwm-
Ha cnost HaHoKOMNO3nTa dmiz = 100 Hm, f = 0.3

clIydae KOHTAKTA MJIEHOK ¢ 0benx cropor @K yokanmn3o-
BAHHBIE HA TPAHUIIAX PA3IEIa ONTUIECKHE TAMMOBCKUE
MO/IBI IEPEKPBIBAIOTCS, YTO W MPUBOIUT K CHATHIO BbI-
DPOXKJIEHUsI, T.€. MPOUCXOINUT PACIIEIJIEHNE JACTOTHI, a
B CIIEKTPE MPOMYCKAHUS BO3HUKAIOT JIBE TIOJOCHI PO~
nmyckanus B 3anperiernoit 3o0ae OK.

CrekTpbl MPOMYCKAHWS, OTPAYKEHUST U TTOTJIOIEHWST
DK, conpsKeHHOTO ¢ HAHOKOMITO3UTHON M MeTaJLInge-
CKOIl TJIeHKaMu, MPEeJCTABIEHBI Ha PUC. 986,2.

Pacmienienne 9acTorsr s C/Iy4aeB OrPDAHUYCHUS
OK HAHOKOMITO3UTHBIMU ¥ CEPEOPSHBIMU TLJIEHKAMU
MpUOIU3UTETHHO PABHO COOTBETCTBEHHO 6.7 HM u
10.6 am.

Pacopenenenue mossi Ajist ciaydast, KOTJa HAHOKOM-
MMO3UTHAs ILJIEHKA PACIOIOXKEeHa 10 00e CTOPOHBI OT

e,e
200 r . T
"
150 |- i p “
€1
100 L i
50 | k i
0
€l el
—100 . . )
0.20 0.25 0.30 0.35 0.40
w/wp
E/, E//
200 ; ; ;
1 6
€
150 b + §
el
100 | i
50 F i
0
—50 b , i
¢ m
—100 I ! |
0.20 0.25 0.30 0.35 0.40
w/wp
Puc.11. YacToTHble 3aBUCMMOCTN AeiCTBUTENbHBIX

('L, g)) w muumeix (€], &|f) dacteii apbekTus-
HbIX AU3NEKTPNHECKMX MPOHMLAEMOCTE HAHOKOMMO-
3uta. Pakrop 3anonHenusi f = (.2, oTHOWeHNE ANNH
NONSIPHON N 3KBATOPMANbLHON nonyoceli HaHOHYACTULbI

€ =12 (a), 0.8 (6)

@K, uwnmoctpupyercs na puc. 10 11 BBICOKOYACTOTHO-
0 ¥ HU3KOYACTOTHOTO THUKOB MPOMYCKAHUS, TTPEICTAB-
JIeHHBIX Ha puc. 9a. M3 puc. 10 BuIHO, YTO pe3yabTa-
TOM CBsI3M TAMMOBCKHUX ILJIA3MOHOB, JIOKAJTA30BAHHBIX
ma rpamnnax ®K u manokommosura, gBiasgercs obpa-
30BaHNE CUMMETPUYHBIX U AHTUCUMMETPUIHBIX BOJIHO-
BOJIHBIX MO/I,.

B cnyuae orpanndennss @K cepeOpsHbIMEU TIEHKA~
mMu nosydaeMm, kak u B pabore [16], pacupeunenenue
SJEKTPUYIECKOTO OIS, MOJ00HOE PACIPEIETeHIIO M0~
JIsl B CHMMETPUIHON ¥ aHTHUCHUMMETPUIHON MOJax s
crpykrypel u3 @K, compsxkennoro ¢ obenx CTOPOH C
HAHOKOMIO3UTHBIME TieHKamu (puc. 10).
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Puc.12. CnekTpbl nponyckaHusi CUCTEMbI AJSI NEPreHANKYAsApHON (CMNOWHbIE NMHNA) 1N NAPaANAenbHOR (LUTpUXOBbIE MK~

HuKM) (MO OTHOLLEHNIO K OMTNYECKO OCK HaHOKOMNO3nTa) nonsipusauuii ceeta npu & = 0.8 (a), 1.2 (6). CnekTpbl nponyc-

KaHWsl, OTPaXKeHNS1 1 NOFAOWEHNS CUCTEMbI A5 NEPNEHANKYNSPHBIX (MO OTHOLIEHUIO K ONTUYECKON OC HaHOKOMMNO3nTa)
nonsipnsaunii cseta npn £ = 0.8 (8), 1.2 (2). @akrop 3anonHenuns f = 0.3, dmiz = 100 Hm

3.3. Y4aer anusorponuu (popMbl HAHOYACTUIL B
MOeJI HAHOKOMIIO3UTHOM Cpejibl

Hosbie 0cobeHHOCTH B CITEKTPE TIPOIYCKAHMS BO3HHI-
KAIOT MPU WCCIEOBAHUU TAMMOBCKUX ONTHYECKUX CO-
CTOSTHWIA, JIOKATN30BAHHBIX Ha Kpaio (POTOHHOTO KpH-
cTajyia, OFPAHWIEHHOTO AHW30TPONHBIM CI0eM HaHO-
KOMITIO3UTA. B 5TOM clydae HAHOKOMIIO3UT COCTOUT W3
CepedbpSHBIX HAHOYACTHIL B (hOpMe SJLIUTICOMIOB Bpa-
IIEHUST, TUCTIEPIUPOBAHHBIX B MPO3PATHON CTEKJISTHHOMN
MATPUIIE W OPUEHTHUPOBAHHBIX BJIOIb OCH BPAIIEHUS,
coBnagamoteii ¢ oceio @ (puc. 1). U3BecrHa texnomo-
TUsT TIPUTOTOBJIEHUST TIOJOOHBIX HAHOKOMIIO3UTOB C Ce-
PeOpSAHbIMU HAHOYACTUIIAMY TPeOyeMbIX (hOPMBI U OPU-
eHTALMU B CTeKJsHHON marpuue [27,28]. Ha puc. 11
TPUBEJIEHBI YaCTOTHBIE PE30HAHCHBIE 3aBUCHMOCTH Be-
IMEeCTBEHHON 1 MHUMO# JacTeil 3(pPEeKTUBHBIX TUITEK-
TPUYECKAX IPOHUIACMOCTEH aHWU30TPOITHON HAHOKOM-

HO3UTHOI cpejipl, Bblaucaentbie no (opmyne (1). U3
PUCYHKA BUJHO, UYTO YACTOTHI PE30HAHCOB 3aBUCAT OT
HAIpPaBJIeHUS 3TeKTPUIECKOrO MO OTHOCUTEILHO OCH
BpaieHus cheponsa u OTHOIIEHUS JJINH MOJSIPHON U
9KBATOPMAJILHON TTOTyoceil HanowvacTui. Paznnyane pe-
30HAHCHBIX YaCTOT AUSJIEKTPUIECKNX HpOHI/IHaeMOCTeﬁ
g1 n SH NIPUBOJUT K 3aBUCUMOCTH OIITHYICCKUX CBOWCTB
HAHOKOMTIO3UTA OT TOJIIPU3AIIAN TTAAI0Iell BOTHBI.

Ionsgpusanuonnas 9yBCTBUTENIHHOCTD CIIEKTPA TPO-
MyCKaHUs WTIOCTpUpyeTcd Ha puc. 12. Buamo, 1Tto B
3aBUCHMOCTH OT TIOTSPU3AIINHT TTAIAIONIET0 CBETA, MTOJI0-
skerre nukoB OTC B 3amperrnennoit 30He pa3HeceHo u
coctaBaser 5.4 HM u 4.5 HM COOTBETCTBEHHO MJIST CITy-
YaeB UCIEPTUPOBAHHBIX B HAHOKOMTIO3UT HAHOYACTHIL
crumocHyToit (puc. 12a) winm BeiTsAnyTO# (puc. 126) a7-
JIATICOUTATIBHON (DOPMBI.

Ha puc. 126,2 npuBemenbl COeKTPHI TPOIIYCKAHWS,

1137



C. 4. Berpos, P. I. bukbaes, . B. Tumocpees

MKIOT®, Tom 144, Boin. 6 (12), 2013

1/Io
= T T T T o n
|

6 - n 4

/1o
25 F T H T T T 3 n

20 + J

15 | g

10 +

0 0.5 1.0 1.5 2.0

7, MKM

Puc.13. T[lpocTtpaHcTBeHHOe pacrnpepeneHne nokasa-

TENA NPENOMINIEHNA N NHTEHCUBHOCTW NONsa Ans nep-

neHANKysipHoOi (a) n napannensHoii (6) nonsipusavuii
cseta. { = 0.8, f = 0.3, dmiz = 100 Hm

OTPAZKEHUsI U OTTIONIEHUS TEPIIEH TUK Y TSPHOM OIS PU-
3aIyUy CBETA IS CIYYaeB CILUTFOCHYTBIX W BBITSTHYTHIX
HAHOYACTHII, B3BEIIIEHHBIX B HAHOKOMIIO3UTE.

XapakTepHO, 9TO HE3AaBUCHMO OT TOrO, CILIIOCHY-
ThI€ WJIU BBITSHYTHIE HAHOYACTUIIHI SJIJIATICOVTATBHOMN
GOpMBI B3BEMIEHBI B HAHOKOMITO3UTE, CTEMEHDb JIOKAJIH-
3aIii TAMMOBCKHX cocTogumii Ha rpanuine @K m ma-
HOKOMIIO3HUTA, TeM OOJbINe, 9eM MeHbIIne KOI(MPUIIEeHT
nporycKanus. B cydae CIUIIOCHYTHIX HAHOYACTHIL (CM.
puc. 12) npocTpaHCTBEHHOE PACIPEIEJeHUe UHTEHCHB-
HOCTHU CBETOBOTO MOJIS B TAMMOBCKUX MOJIAX MOKA3aHO
Ha prc. 13 a1 BOJIH MPOMOJLHOI W TIOTIEPEeTHOI MOJIS-
pusanuii.

MuarencuBHOCTS B MAKCHMyMe JIOKATU30BAHHON MO-
JIbI JIIA BOJIH p-mionspu3aimii (puc. 136) B 3.6 pasa
6OJIbIIIe MHTEHCUBHOCTU BOJIH MONEPEYHON TOIspu3a-
myn (puc. 13a). Pazmudane B MHTEHCHBHOCTAX B CIlydae

BBITSIHYTBIX JTUIICOMIOB B /IBA Pa3a MEHbBIIE B CHIY
6m30cTr K03 (DUIIMEHTOB MPOTTYCKAHUS JIJIsT BOJIH Pa3-
HOlt nossipusanuu (cM. puc. 126).

4. BAKJIFOYEHUE

BroImoHEeHB UCCIIEIOBAHNS CIIEKTPAJIBHBIX CBONCTB
ogaomepuoro @K, orpanmtuenHoro ¢ OfHON WM JBYX
CTOPOH PE30HAHCHO MOTJIOMIAIONIAM CJI0eM HAHOKOMIIO-
3UTa, KOTOPBIA COCTOUT W3 CEePEOPSHBIX HAHOYACTHIL
chepuueckoil WM OPUEHTAIMOHHO-YIOPSIIOYEHHON
cheponnanbaoit  HOPMBI, B3BEIIEHHBIX B MPO3PaAd-
HOM OIITWYECKOM CTeKse. Pe3yiapTarbl MOTydYeHbl C
MOMOIIBI0  METONA TpaHChep-MaTpUIbl. BBISBIEHO
CHEKTPAJIBHOE MPOSABICHUE ONTUYECKUX TAMMOBCKUX
COCTOSTHMI, OOYC/TOBJIEHHOE HAJUYINEM B BUINMOMN
00JTACTH YACTOTHOTO WHTEPBAJIA, OTPHUIATEIHHBIX 3HA-
geHnit 3pHEKTUBHON DPE3OHAHCHOW IMITEKTPUIECKON
MIPOHUIAEMOCTH, XaPAKTEePU3YIONeil HAHOKOMIIO3NUT.

ITokazano, 9TO TpU HOPMAJIHLHOM TAJIEHUN CBETA, HA
DK, conpsayKeHHbI ¢ HAHOKOMITO3UTOM, B CITIEKTPE MPO-
MyCKaHUs HADTIOAAETCS UK BHYTPH (POTOHHON 3arpe-
IIIEHHOW 30HBI, COOTBETCTBYIONMI BO30y K aeHm0 OTC.
XapaKTepuCcTUKN JIOKAJIU30BAHHBIX Ha Kpaio PK tam-
MOBCKHUX COCTOSIHUII BECHhMa 9yBCTBUTE/ILHBI K H3MEHE-
HUAIO OOBEMHOI 10U HAHOMIAPOB B ILJIEHKE HAHOKOM-
mo3uTa W K ee Tommuue. [loka3ano, 9To mocpescTBOM
n3MeHeHuss OObeMHOIN 0/ HAHOIIAPOB B ILJIEHKE Ha-
HOKOMITO3UTA — TOJIIUHBI HAHOKOMITO3UTHOTO CJTOST —
MOZKHO 3 (DEKTUBHO yIPABJISIThH 9aCTOTONW M CTEMEHBIO
JIOKAJIM3AIUU TAMMOBCKHUX COCTOSTHEH.

YCTaHOBIIEHO, YTO CYMIECTBYIOT TaKW€ TOJIITHBI
MJIEHOK HAHOKOMTO3uTa, mpu KoTophix OTC mHabmomga-
ercs Ha rpannie @K, compsskeHHOTOo ¢ HAHOKOMTIO3H-
TOM, OJHAKO TAMMOBCKOE COCTOsIHHE He Deasn3yercs,
ectn @K orpanuyanth mreHKON cepebpa TO# e TOJ-
muHbl. [IpOBeIeHHbIE PACYETHI MOKA3BIBAIOT, UTO €CJIN
GOTOHHBI KPUCTAIIIT OTPAHTIHUTD C 00EUX CTOPOH HAHO-
KOMIIO3UTOM, TO B TAKO CTPYKTYPE PE3YIbTATOM CBI3U
TAMMOBCKUX TIJIA3MOHOB, JIOKAJTM30BAHHBIX HA TPAHU-
me @K u HAHOKOMIIO3UTA, ABJISETCS 0OPA3OBAHIE CHUM-
METPUYHBIX U AHTHCAMMETPUIHBIX BOJTHOBOIHBIX MO,
[Tokazamo takwxke, uro ecau PK compsxen ¢ anmzo-
TPOIMHBIM CJI0EM HAHOKOMITO3WTA, TO MAJAONIAM BOJI-
HaM OPOJOJBHOII U MOMEPEeYHON MOoIgpu3aluii oTBevda-
IOT CBOU ILTA3MOHHBIE PE30OHAHCHBIE YACTOTHI HAHOKOM-
mo3uTa. Takum 06pa30oM, B CIIEKTPe MPONyCKaHus B (po-
TOHHOM 3ampererHoi 3ouHe @K HabOI0MaeTCS BA THKA,
COOTBETCTBYIONINX TAMMOBCKHUM ILJIA3MOHAM, XapaKTe-
PUCTUKM KOTOPBIX BECHMA UyBCTBUTENBHBI K OTHOIIIE-
HUIO JJIMH TOIyocei HanoIacTull cheponaanbHoii hop-
MBI.
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