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CALCULATION OF THERMAL -PHYSICAL PARAMETERS
OF In2Ses CRYSTAL FROM AB -INITO PRINCIPLES

E. M. GOJAEV Y, Z. A. JAHANGIRLI 23 A. F. GARIBLI 4
1Azerbaijan Technical University
2 |nstitute of Physics of Azerbaijan National Academy of Sciences
3Baku State University
4Sumgait State University
geldar04@mail.ruzakircahangirli@yahoo.cpaysel.garibli25@gmail.com

ABSTRACT

Theoretical methods in the article — Density Functional Theory (DFT), the heat capacities of semiconductor
substances based on the value of the theoretically calculated constant molar heat capacity of the leSes compound
through the oscillation frequency of the atoms that make them up, the heat capacity, free energy, entropy, enthalpy of
that compound in a constant volume in the temperature range of 0-640K information on theoretically calculated results
of temperature dependences is reflected. Theoretical calculations were performed using the ABINIT package using
norm-conserving Hartwigsen -GoedeckerHutter ion pseudopotentials in the Local Density Approximation of the
Density Functional Excitation Theory. Exchange-correlation effects were calculated using the Ceperley-Alder -Perdew-
Zunger scheme. The maximum kinetic energy used in the separation of wave functions into plane waves is 40 Ha.

The results of the calculations were found to be in good agreement with other results related to the In,Se
compound.

Keywords: InzSe, DFT, Cvheat capacity, S entropy, enthalpy
PACYET TEIIAODPUSNYECKNX ITAPAMETPOB KPUCTAAAA In2Ses I1O ITPMHIIVITIAM AB-INITO
PE3IOME

TeopeTUYecKne MeTofbl B CTaTbe — Teopus pyHKLMOHaa NaoTHOCTU (TPIT), TENI0EMKOCTU NONYNPOBOAHUKO-
BbIX BELLIECTB HA OCHOBE 3HAYeHVS TEOPETUYECKN PACCUMTAHHOM MOCTOSAHHOM MONSAPHOW TEMI0eMKOCTU COeANHEHNS
In2Ses yepe3 yacTOTy KonebaHWP COCTaBASAIOLMX WX aTOMOB, TEersI0OEMKOCTb , CBOGOAHOM 3HEPruv, 3HTPOMUK,
SHTa/ILMUN 3TOTO COeMHEHNS B NMOCTOSSHHOM 00beme B MHTepBasie Temnepatyp 0-640K oTpaxkeHa nHgopmaums o
TEOPeTUYECKN PacCHMTaHHbIX pesy/ibTartax TeMrepaTypHbIX 3aBMCUMOCTE. TeopeTUYecKme pacyeTbl MPOBOAWINCG C
rcnosb3oBaHVeM raketa ABINIT ¢ ncnonb3oBaHMeM COXPaHSAIOLLIMX HOPMY MCeBAOMOTEHL,MANI0B MOHOB XapTBUrceHa-
lenekkepa-XatTepa B NPUOGAMIKEHNN NTOKAIbHOM MI0THOCTU TEOPUU (PYHKLIMOHaUTbHOTO BO3BYXKAEHWNS MIOTHOCTU.
O6MEHHO-KOPPENALMOHHbIE 3ItheKTbl paccunTbIBanv MO cxeme Cenepnn-Angepa-Mepasto-LlyHrepa. MakcmanbHas
KWHETNYeCKas 3HePrus, NCNonb3yeMast Py pas3fenieHn BOSTHOBbIX (OYHKLMIA Ha NI0CKMe BOSHbI, cocTasnsieT 40 ra.

Pe3ynbTaTbl pacyeToB OKas3a/IUCb B XOPOLLUEM corfiacuv € ApYrUMuy  pesysibTatamMy, OTHOCALLMMUCA K
coegviHeHMIO In2Ses.

Karougesbie caosa: INn2Se3, TOI, Cv-TeNI0EMKOCTb, S-3HTPOMUSA, SHTANLMNUA.

In2SesKRISTALININ ISTILIK ~ —FIZIKI PARAMETRL ORININ
AB-INITO PRINSIPL ©ORIND ©N HESABLANMASI

XULASO

Magalada nazari metodlar — Sixliq Funksionali Nazariyy asi (DFT) yarimkegirici maddalarin istilik tutumlari onlari
toskil edsn atomlarin ragsi harakst tezliyi vasit asile In2Se birl asmasinin nazari hesablanmis sabit molyar istilik
tutumunun giym atine asassen 0-640K temperatur intervalinda hamin birl ssmanin sabit hacmda istilik tutumun un,
sarbast enerjisinin, entropiyasinin, entalpiyasinin temperatur asililiglari nazari olaraq hesablanmis naticaler barada
malumatlar 6z aksini tapmisdir. Nazari hesablamalar Funksional Sixlig Hayacanlasma Nazariyy asinin Lokal Sixlq
Yaxinlasmasinda normani qoruyan Hartwigsen-GoedeckerHutter ion psevdopotensiallari tatbig edilm skla ABINIT
paket-programi vasitasila yerina yetirilmisdir. Mibadila-korelyasiya effektl ari Ceperley-Alder -Perdew-Zunger sxemi
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