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HccaenoBanne YKCUTOH-(POHOHHOI'O B3aUMO1eiCTBUA
METOAOM JABYX4YaCTHYHbIX QyHKIMii I'puna

Investigation of exciton-phonon interaction
by two-partial Green functions method

Mpipzaxmet M.K.

Espasuiickuil nayuonanvoiii ynueepcumem um. JIL.H.I ymunesa, Acmana (e-mail: myrzakmet@mail.ru)

OKCUTOH-IKCHTOHJBIK ©3apa dpeKeT eTyiH ecKepMeil SKCUTOHAAP/bIH a3 MeJIIIepAeri KOHIEHTpaIus xyiieci
KapacTBIPbUIFaH. DKCUTOHIAPABIH SICKTPOHAAP MEH TECIKTepHiH eKiHII KaifTalaHFaH KBaHTTAHYBI (epMu
omeparopiyiapian 0o3e-oneparopiapra oTyl KoJiIaHbUIFaH. DKCUTOH-(OHOHIBIK ©3apa JpEeKeT eTyi 3epT-
TeIreH. DKCUTOH/IB! KYPaWThIH HMITYJIbC OOJIIEeKTePiHIH albIpMachl OChI UMITYJILCTEPMEH CAJIBICTBIPFAHA a3
Meniepae KaOblUiganraH (9iCi3 OailIaHBICTBI JKaKbIHAATY). bacTamkpl TEpMOAMHAMHKAJBIK IaMallapblH
IIBIFApYFa KOKET aHATUTHKANIBIK TCHK AJIBIHFAH.

The system with small concentration of excitons in neglect exiton-exiton interaction is viewed. Transition
from fermi-operators of secondary quantization of electrons and holes to boze-functionals of excitons is used.
Exiton-phonon interaction is explored. Analytical expression for a deduction of the basic thermodynamic
quantities is gained.

lamunbroAnaH 371eKTPOH-(QOHOHHOMN CHCTEMBI C KYJTOHOBCKHM B3aUMOJICHCTBUEM MOKHO MPECTABUTH
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[lepeiinem oT ucTuHHOTO TamMuiabTOHUAHA (1-3) K MPUOTMIKCHHOMY MOJICIIBHOMY TaMuibToHHaHy Ca-
Banbl-BenTnems-boromobosa [1]. Ilpu mepexoae Hamo, Ipekae BCEro, UCIIOIB30BATh YACTHIHO-IBIPOTHOE

MMPEACTABJICHUEC DJICKTPOHHBIX ITOJIEBBIX OIIEPATOPOB B UCXOJHOM I'aMUJIbTOHHUAHE BSaHMOHCﬁCTBHH " 3aTCM
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Ap+q — YaCTUYHBIM OIICPATOP, C, — YaACTHUYHBIM 3JICKTPOHHBIM ONCPATOP. Ot OICPATOPHBIC KOM6I/IHaI_[I/II/I
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CMaTpHBas BMECTO HETO JIPyroi HyJIeBOi raMUIIbTOHHAH UACAILHON cucTeMbl 6030HOB B ,(p), B 4(p) ¢ oHED-
rusiMu o,(p) = E(p + q) — E(p). Takum obpasom, u3 (3) monyyaem, C4uTasi, 4To
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riae kr — umnyiasc DepMu, cieayrolnee BhIPaKeHHE IS IPUOIMKEHHOIO MOAEILHOI0 raMuiibTronrana Ca-

Banbl-Bentuens-boromroooBa:
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3neck B(g, [ =p) — BeposITHOCTh (DOHOHHOTO BO30YKICHHS 3KCUTOHOB ((DOHOHHOE JIOBO30YKIIEHUE 3KCH-
TOHOB paccMaTpuBaTh He OyaeM). [Tonaras Tonbko GOHOHHOE BO30YXICHHE SKCUTOHOB, UMEEM ITY BEPOSIT-
HOCTb paBHOW HyI0. B(q, /=p+¢g) — BepOATHOCTb HEYIPYroro 3KCUTOH-()OHOHHOI'O PaCCESHU.
D(q, ! =p—q) — BeposTHOCTH 0€3bI3TyYaTeILHOTO pacnaia 3KCUToHa. D(q, [ = p — q) — BEpOSTHOCTH CO-
BMECTHOI'0 00Pa30BaHHUs SIKCUTOHOB U ()OHOHOB MPH (POTOHHOM BO30YIKICHHUU.
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Bun uMiynecoB B ckoOkax B (7) ciemyer M3 WICHOB B3aWMOJCHCTBHUS rammibToHUaHA (8.6). UTOOBI
MPOSICHUTH (PU3MYECKUI CMBICT 3THX YWICHOB, BBIITUILIEM CTPYKTYPY SKCUTOHHBIX OMEPATOPOB B HUX:
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YHuuTOKEeHHE (POHOHA C MOJOKUTEIBLHBIM UMITYJILCOM B (8) CBS3aHO MJIM C POYKACHUEM SKCHUTOHA C
TTOJIOXKUTEIIBHBIM UMITYJIBCOM B (8a), WM C YHUYTOKEHHUEM SKCHUTOHA C OTPUIIATEIHHBIM HMITYIBCOM (80).
Poxnenne ¢oHOHA C TIOJOKHUTEIHEHBIM UMITYILCOM B (9) CBA3aHO WM C YHUUITOKEHHEM DKCHTOHA C TIOJIO-
XKHUTEIbHBIM UMITYJIECOM (9a), WK ¢ POXKICHUEM SKCUTOHA C OTPULATEIbHBIM UMIYIBCOM (96).
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Takum O6p3.30M HOJIy‘lI/IM CJICOAYIOIINC PCHICHUA:
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VJIK 538.95.405
HNonHo-n1a3MeHHbIe NOKPBITHS. HA OCHOBE CIVIABOB AJIIOMUHUS
Ionic-plasma coverings on the basis of aluminium alloys

IOpos B.M.!, Beprsiruna E.H.?, Bakrsifexos K.C.%, U6paes H.X.', I'yuerxo C.A.'

'Kapazanounckuii 2ocyoapcmeentwiii ynusepcumem um. E.A.Bykemosa (e-mail: exciton@list.ru);
?Eepasutickuti nayuonansuwlii ynusepcumem um. JI.H Tymunesa

Makanana aIIOMHHHMIALI OQJKBITY HETi3iHIEri KOMIIO3MTTIK KaOBIPIIAKTApAbl 3epTTEY HOTHXKENIepi
xenripingi. JEOL JSM-5910 2:1eKTpoHIBIK MEKPOCKONTa KOMIIO3UTTIK KaOBIPIIAKTHIH SJIEMEHTTIK KYpaMbIHa
caHablk Tanmay okyprisimmi. PHI-RHO-Z apmnaifer Garnmapiamacel OOHMBIHIIA 3JIE€MEHTTEp KOHIIEHTpPa-
IUSICBIHBIH DHEPLeTHKAIBIK CIIEKTpJIepl MaTeMaTHKANBIK JKOIMeH eHienni. dasanslk op TYpIlri koHe
Tororpadusl peXnMi ©31HAe KYpacTHIPBUIFaH, aTOMIBIK-KYIITIK MHUKPOCKONTHIH KeMeriMeH KOMIO3UTTIK
KaOBIPIIAKTHIH  MUKPOKYPBUIBIMBI 3epTTenai. Jlokamael aedopmanmsuiap KaObIpLIaK MEXaHH3Mi JKOHIHIEe
aKrapar ajibIH/Ibl.

In work results of research of composite coverings on the basis of aluminium alloys are resulted. The quan-
titative analysis of element structure of composite coverings was spent on electronic microscope JEOL JSM-
5910 By mathematical processing of power spectra under special program PHI-RHO-Z concentration of
elements have been defined researches of a microstructure of composite coverings by a method of the atom-
no-power microscopy, combining modes of topography and phase contrast are carried out. The information
about the mechanism of local deformation of a covering is received.

Beeoenue

WonHo-11a3MeHHbIE METOABI XMMHUKO-TEPMHUECKONH O0OpabOTKH MO3BOJAIOT MOBBICUTH HW3HOCOCTOM-
KOCTb netaneit B 3—5 pa3 [1]. O0mas TonmuHa MOKPHITHS IPH 3TOM He TpeBbiaeT 6 MxkM. M3ydenue ToH-
KHX [TOBEPXHOCTHBIX CJIOEB TPeOyeT BBICOKOPA3pELIAIONINX METOJOB HcciaeqoBaHus. [0 MOsIBICHUS CKaHU-
pyIoLIEeH 30HA0BONH MUKPOCKOIIMY TaKUM YHHBEPCAJIbHBIM METOJIOM MCCIIEIOBaHMS IOBEPXHOCTH ObLIA CKa-
HUpYIOIIasi 3JEKTPOHHAs MUKpocKonus. Vcmonb3ys 3TOT METOA, CTano BO3MOXKHBIM H3YyUHUTh MEXaHU3M
dhopMupoBaHUS BaKyyMHBIX TMOKPHITHA ToimmuHOW 1-20 MiM. C TOSBICHHWEM TYHHEIBHOH W aTOMHO-
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