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KUKUNLI TEXNOLOGIYA ORQALI OLINGAN POLIKRISTALL KREMNIYNING FURYE-
1Q SPEKTROSKOPIYASI

Annotatsiva. Magolada kukunli texnoligiya asosida olingan polikristall kremniyning strukturaviy
xususiyatlarini aniglash va elektr xususiyatlariga ta’sir etuvchi nugsonlar va xususiyatlarni aniglash uchun
Furye infraqizil spektroskopiyasidan foydalanish ko ‘rib chigiladi.

Kalit so‘zlar: tebranishlar, kremniy, nurlanish, kristall, to ‘lgin soni, elektr o ‘tkazuvchanlik, spektr.
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®YPBE-UK CIIEKTPOCKOIIHUA NOJIMKPUCTAJINIMYMECKOI'O KPEMHUA,
MOJIYYEHHOT'O 110 TOPOIIKOBOI TEXHOJIOT U

Anunomayus. B cmamve pacemampueaemes npumenenue Qypve-HK cnexmpockonuu Ons aHaiusa
HROTUKPUCTHATIUYECKO20 KDEMHUS, NOTYHEHHO20 MEMOO0M NOPOULKOBOT MEMANIYDSUL, C YeNbI0 6bIA6NICHU
€20 CMPYKMYPHBIX XAPAKMEPUCTIUK U GbISIGNCHUS NOMEHYUATLHBIX 0eqheKmoe u 0CODeHHOCMET, GIUATOUUX
HA e20 2Nexmpopusuieckue ceolicmea.

Knrueeswie cnosa: xonebanus, xpemuutl, usiyueHue, KPUCMALL, 60IH0OB0E YUCIO, INEKMPONPOBOO-
HOCHb, CREKmp.

Mukhtarov Erkinjon Kobiljonovich (Andijan State University; e-mail: erkinmuxtarov@yahoo.com)
FOURIER-IR SPECTROSCOPY OF POLYCRYSTALLINE SILICON PRODUCED BY
POWDER TECHNOLOGY

Annotation. Polycrystalline silicon, produced by powder technology, is widely used in various fields,
including solar panels and semiconductor devices. One of the effective methods for analyzing the properties
of such materials is Fourier-IR spectroscopy, which allows the investigation of the molecular and structural
features of silicon derived from powder. This paper discusses the application of Fourier-IR spectroscopy
to analyze polycrystalline silicon produced by powder metallurgy, with the aim of identifying its structural
characteristics and detecting potential defects and features that affect its electrophysical properties.

Keywords: vibrations, silicon, radiation, crystal, wavenumber, electrical conductivity, spectrum.

Beegenue. Ilomukpucranmmiaeckuii kpemunii (I1K) sBiseTCsi OCHOBHBIM MATCPHATIOM ISl TIPOU3-
BOJCTBA COMTHCYHBIX MAHEICH, MOTYIPOBOIHHKOBEIX KOMIIOHCHTOB U APYTUX 3JCKTPOHHBIX YCTPOHCTB [1;
113-114 c.]. TexHOMOrMM NOMYYIEHN KPEMHMA, TAKHE KaK MOPOIIKOBAs METALTYPIHs, TIO3BOJLIIOT 3HAUH-
TEBHO CHU3UTh CTOUMOCTh MaTEpHAaa 0 CPABHCHHUIO C TPAAULIUOHHBIME MeTogaMu. QOqHAKO CTPYKTYpa
U CBOHCTBA MOMHKPUCTATHYCCKOTO KPEMHHUS, TTIOTYUYCHHOTO TAKUM CIIOCOOOM, MOTYT 3HAYHUTEIIBHO OTIH-
YaTbCs OT KPEMHHA, MOJYYCHHOTO MYTEM KPUCTATITH3AINN. JTO, B CBOIO OYEPEAb, BIUICT HA €TO Xapak-
TCPUCTUKH, TAKUC KAK SJCKTPOMPOBOIHOCTE, MCXAaHHICCKAS MPOTHOCTh U ONTHICCKUC CBOMCTBA [2;392—
394 ¢l

Jns royGoKoH OLEHKH STHX XapaKTCPUCTUK U MTOHUMAHUS BIMSHUS PA3THIHBIX TEXHOIOTHUECKHX
MPOLIECCOB HA KAYESCTBO KPEMHHEBHIX 00pasnoB yacto ucnoiab3yetes @ypre-UK cnextpockommsa. Itot
METOJ TIO3BOJISICT U3Y4YaTh MOJCKYISAPHBIC BUOPALMU U ONPEACTATh (PYHKIHOHAIBHBIC TPYIIIL, 4 TAKKE
BBISBILAITh CTPYKTYPHBIC OCOOCHHOCTH, TAKUE Kak Ac(EKTH U HANpsKeHHs B Matepuane [3;84 c.].

Lenp nanHOM padoThl — paccMoTpeTh Bo3MorkHOCTH Dypoe-HUK criekTpockonyuy a7 aHATH3a MOTH-
KPHUCTATIMYECKOTO KPEMHHS, TIOTYICHHOTO TIOPOIIKOBEIM METOAOM, U OLICHUTh BIHSHHE MEKKPHCTAIIIH-
YECKHX IPAHUL Ha €10 PH3UKO-XUMHUYCCKHUE U BICKTPOPHUIUICCKUE CBOUCTRA.

Ananusz aurepatypsel. Oypre-UK cnexkrpockomus (Pypoe-MKC) ocHOBaHA HA W3MEPEHHH TOTJIO-
LICHUA HHPPAKPACHOTO H3NYUYCHHS B MOJeKyIax Bemectsa [3;1066-1067 c.]. Korga undpakpacHoe uzny-
YCHHE MMPOXOANT Yepe3 oOpaszew, MOICKY bl MOTTOMAKT U3TYUCHHE HA ONPEACICHHBIX YaCTOTaX, UYTO CBA-
3aHO ¢ KOJICOaHNAMHI XUMHUYESCKUX CBA3CH B MONICKyIax. B ciiyuae moMHKpUCTANIHYECKOTO KPEMHHS, CIICK-
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ONE-DIMENSIONAL RELATIVISTIC CONFINED ATOM

Annotation. In this work we consider the model of one-dimensional atom. One-dimensional
relativistic atom is studied for the confined case using the Dirac equation. We also consider the confined
Dirac particle in a constant uniform electric field. Furthermore, a calculation method of the energy
eigenvalues and critical charge are given for the nucleus of one-dimensional relativistic atom.

Key words: Dirac equation, unitary transformation, one-dimensional box, boundary condition,
confined Dirac particle, critical charge, Coulomb potential.
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BIR O‘'LCHOVLI RELYATIVISTIK CHEGARALANGAN ATOM

Annotatsiva. Ushbu ishda biz bir o ‘Ichovli atom modelini ko ‘rib chiqamiz. Bir o ‘Ichovli relyativistik
atom Dirak tenglamasi yordamida chegaralangan holat uchun o ‘rganildi. Bir jinsli elektrik maydondagi
chegaralangan Dirak zarrachasini ham ko ‘rib chiqildi. Shuningdek, bir o ‘Ichovli relativistik atom yadrosi
uchun kritik zaryad va sathlarga mos energiya giymatlarini hisoblash usuli keltirilgan.

Kalit so‘zlar: Dirak tenglamasi, unitar almashtirish, bir o ‘lchovli quti, chegaraviy shart, chegara-
langan Dirak zarrachasi, kritik zaryad, Kulon potensiali.
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OJHOMEPHBLIU PEJIATUBUCTCKHUHA O PAHUYEHHBIN ATOM

Annomauus. B oannoii pabome paccmampueaemcs mMooeiv 00HOMePHO20 amoma. JOHOMepHbll
PETSIMUBUCICKIUT AMOM U3V4Aemes OJisL 02ZPAHUYE HHO20 CAYYUASL ¢ UCHOAb308aHem ypasHenus Jfuparxa. Mo
AKIHCE PACCMAMPUBACM OZPAHUYEHHYIO JIUPparo8CcKYIO yacmuiyy 8 NOCHOSHHOM 0OHOPOOHOM dTeKMpUYec-
xom none. Kpome mozo, 01 20pa 0OHOMEPHO20 PeAIMUBUCIICKO20 AmoMd Odemces Memoo pacyema cob-
CMBEHHBIX 3HAYCHUT IHEP2UU U KPUINUHECKO20 3apaod.

Knioueswie crosa: ypasnenue Jfupara, ynumapnoe npeoopazoeaise, OOHOMePHbIIL MUK, SPAHUYHOe
yenosue, ozpanudennas J{uparoeckas wacmuya, kpumuyeckuti 3apao, Kyionoeckuii nomenyuan.

Introduction. In relativistic quantum mechanics, the motion of particles is described by equations
that incorporate the principles of special relativity. The most common equation for spin %2 particles is the
Dirac equation. The electron’s motion is governed by relativistic equations like the Dirac equation (in one
spatial dimension), which accounts for spin and relativistic energy-momentum relations. The relativistic
energy levels are quantized, but they differ significantly from the non-relativistic Schrédinger equation
solutions. For a confined relativistic atom, the energy spectrum is computed by solving the Dirac equation
with the chosen potential and boundary conditions. The quantized energy levels differ from the non-
relativistic case. A one-dimensional relativistic confined atom in quantum mechanics extends the concept
of the one-dimensional relativistic atom by introducing confinement to the system. This confinement
typically restricts the motion of the particle (¢.g., an electron) within a finite spatial region, modeling
scenarios where the atom or particle is trapped inside a bounded region, such as a quantum well, potential
box, or finite domain. This model is particularly useful for studying relativistic quantum effects in finite
systems and has applications in condensed matter physics, quantum optics, and the study of low-
dimensional materials.

Literature review. The low-energy spectrum of a typical one-dimensional (1D) Dirac material is
described by a single-particle matrix Hamiltonian,

~ 0 P, — ihm
A=ve <ﬁx+ihm Px . >+U(x) (1)

where vy is the Fermi velocity, 2Avg|m| represents the band gap, and the momentum operator P,
acts along the axis of the effectively 1D system [1].

Applying the following unitary transformation to Eq. (1),
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