STUDIA UNIVERSITATIS MOLDAVIAE, 2015, nr.2(82)

Seria “Stiinte exacte si economice” [ISSN 1857-2073  ISSN online 2345-1033 p.65-71

MAJJEHUE ®OHOHHOM TEILJIOITPOBOJJHOCTHU B CETMEHTUPOBAHHBIX
Si/Ge HAHOHUTAX

Kanuna HCAKOBA

Monoasckuii 2ocydapcmeentulii yHUgepcumem

BeInosHeHB! TeOpeTHYECKUE UCcCe0BaHHs (POHOHHOT'O TEIIOBOTO NOTOKA B Si/(Ge cCerMEeHTUPOBAHHBIX HAHOHUTSIX.
OHepreTHyeckuil cekTp (POHOHOB OBUI pacCUMTaH B paMKax MOJEIH MOJIEKYJSIPHON TMHAMHUKH KoJeOaHWI peuieTKu
“face-centered cubic cell”. Pemretounas TermionpoBOJHOCTH OblIa paccYnTaHa C TIOMOIIBIO TPAHCIOPTHOTO YPaBHEHUS
Bomemana. Poct nokamimsanun poHOHOB, 00yCIOBIICHHBIA IEPECTPONKOIN SHEPTETUIECKOTO CIEKTPa, IPHBOAUT K CYIIIECT-
BEHHOMY NAaJICHUIO PELIETOYHON TEIUIONPOBOAHOCTH B CErMEHTHPOBAHHBIX HAHOHHUTSAX IO CPABHEHUIO C OOBIYHBIMHU
HAHOHHUTAMH. ITOT 3(h(EKT CBsI3aH ¢ MCKIIFOUCHHEM M3 TEIUIOBOTO TPAHCIIOPTa 3aXBayeHHbIX (DOHOHHBIX Moz, Kak ciencreue,
IIPOTHO3UpYeTCs NajgeHne (GOHOHHOTO TEIUIOBOTO MOTOKA B IIMPOKOM AHAIla30HE TEMIIEPaTyp IJIs CErMEHTHPOBAHHBIX
HaHOHMTEH. [lomydeHHbIe pe3ynbTaThl MOKa3bIBAIOT, YTO CETMEHTHPOBAHHBIC HAHOHUTH SIBISIOTCS MEPCIEKTUBHBIMU
JUISL TEPMOAJIEKTPUYECKIX TPUMEHEHHH.
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CADEREA TERMOCONDUCTIBILITATII FONONICE iN NANOFIRELE SEGMENTATE Si/Ge

A fost cercetat teoretic fluxul termic in nanofire omogene din siliciu §i nanofire segmentate Si/Ge. Spectrul energetic al
fononilor a fost calculat in cadrul modelului molecular-dinamic al oscilatiilor retelei cristaline ,,face-centered cubic cell”.
Conductibilitatea termica de retea a fost calculata prin solutionarea ecuatiei Boltzman de transport. Localizarea intensa
retea In nanofire segmentate in comparatie cu nanofirele omogene. Acest efect este legat cu excluderea modelor captate
in segmentele nanofirului din transportul de cildura. Drept consecinta, scdderea fluxului termic fononic in diapazonul
larg de temperaturi este prezis pentru nanofirele Si/Ge segmentate. Rezultatele obtinute atestd ca nanofirele segmentate
sunt de perspectiva pentru aplicatii termoelectrice.
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REDUCTION OF PHONON THERMAL CONDUCTIVITY IN Si/Ge NANOWIRES

In this work phonon heat flux in Si and Si/Ge segmented nanowires has been theoretically investigated. The phonon
energy spectra were calculated in the framework of the face-centered cubic cell model of the lattice dynamics. The phonon
thermal conductivity was calculated using Boltzmann transport equation. Increasing of phonon localization due to energy
spectra redistribution results in suppression of the phonon thermal flux in these nanowires as compared to the generic nano-
wires. As a result the drop of the phonon thermal conductivity in the large temperature range is predicted for Si/Ge segmented
nanowires. These results indicate that segmented nanowires are perspective candidates for thermoelectric applications.
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