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Konfrans, kondensa olunmus hal fizikasinin akademik H.B. Abdullayevin elmi irsi ile six

alagesi olan sahalarini, eleca da, Azarbaycanda inkisafi onun adi ile bagl olan digar elm
sahalarini (radiasiya fizikasi, astrofizika, fiziki kimya, kristallografiya, biofizika, idareetma
sistemlari) shate edir.

SODRLOR:

A.A. dlizads (Azarbaycan Milli EImler Akademiyasi), A.M. Pasayev (Azarbaycan Milli
Aviasiya Akademiyasi), N.T. Meammadov (Fizika Inistitutu, Azerbaycan Milli EImlar
Akademiyasi)

KONFRANSIN MOVZUSU:

- Yarimkeciriciler;
- Qeyri-trivial topologiyali asagi dl¢ulu materiallar;
- EIm ve texnikada tatbiqgler.

MOKTOBIN MOVZUSU:

- -Bork cisim fizikasi, yuksak enerjilar fizikasi, nlve fizikasi, riyaziyyat va diger elm
sahalarinda informasiya texnologiyalari;

- Zoarracik detektorlari ve fotogeviriciler;

- Virtual tehsil sistemleri.

FOXRIi QONAQLAR:

J.I. Alferov (Rusiya); V.A. Matveev (BNTI); V.Y. Pangenko (Rusiya); E.P. Velixov (Rusiya)

DOVOTLI MORUZOLOR:

A. Atalar (Turkiya); M. Budzinski (Polsa); E.V. Culkov (ispaniya); K. Vakita (Yaponiya); A.S.
Vodopyanov (BNTI); S.N. Dmitriev (BNTI); A.H. Haciyev (Azarbaycan); C. Kim (Cenubi
Koreya); V.V. Korenkov (BNTI); L. Kostov (Bolgariya); A.A. Levgenko (Rusiya); M.A.
Mammadyarov (Azerbaycan); T.M. Nagiyev (Azerbaycan); H.M. Pasayev (Azarbaycan);
N.A. Rusakovi¢ (BNTI); A. Xvedelidze (Glrciistan); K. Safer (CERN); A.M. Sikin (Rusiya); I.
Stekl (Cexiya); V.N. Svetsov (BNTI); Y. Sim (Yaponiya); B.S. Yuldasev (Ozbskistan)

PROQRAM KOMITSSI:

N.T. Memmadov (Azarbaycan), R.Z. Saqdeyev (ABS)

KOMIT® UZVLORI:

C.S. Abdinov (Azarbaycan); S.H. Abdullayeva (Azarbaycan); R.M. 8liquliev (Azarbaycan);
A.H. Bayramov (Azarbaycan); Q.L. Belenkiy (ABS); M.Q. itkis (BNTI); V.D. Kekelidze
(BNTI); E.V. Culkov (ispaniya); M. Kuskuna (italiya); V.V. Korenkov (BNTI); D. Linko
(Fransa); S.i. Mehdiyeva (Azerbaycan); T.R. Mehdiyev (Azerbaycan); Q.S. Orucov
(Azerbaycan); S. Sorr (Almaniya); A.M. Sikin (Rusiya)



The conference covers the fields of condensed matter physics, closely related to the
scientific heritage of academician G.B. Abdullayev, as well as the fields of other sciences
(radiation physics, astrophysics, physical chemistry, crystallography, biophysics, control
systems), development of which in Azerbaijan is associated with his name.

CHAIRED BY:

Alizadeh A.A. (Azerbaijan National Academy of Sciences), Pashayev A.M. (Azerbaijan
National Aviation Academy), and Mamedov N.T. (Institute of Physics, Azerbaijan National
Academy of Sciences)

CONFERENCE TOPICS:

- Semiconductors
- Low-dimensional systems with nontrivial topology
- Application in science and technics

SCHOOL TOPICS:

- Information technologies in solid state physics, high energy physics, nuclear physics,
mathematics and other fields of science

- Particle detectors and photoconvertors

- Virtual training systems

HONORARY GUESTS:
Alferov Zh.l.(Russia); Matveev V.A.(JINR); Panchenko V.Y.(Russia); Velikhov E.P. (Russia)
INVITED SPEAKERS:
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Haciyev A.H. (Azerbaijan); Kim J. (South Korea); Khvedelidze A. (Georgia); Korenkov V.V.
(JINR); Kostov L. (Bulgaria); Levchenko A.A. (Russia); Mamedyarov M.A. (Azerbaijan);
Nagiyev T.M. (Azerbaijan); Pashayev H.M.(Azerbaijan); Rusakovich N.A. (JINR); Schaefer
C. (CERN); ; Stekl I. (Czech Republic); Shvetsov V.N. (JINR); Shim Y. (Japan); Wakita K.
(Japan); Vodopyanov A.S. (JINR); Yuldashev B.S. (Uzbekistan)
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Chulkov E.V.(Spain); Cuscuna M.(ltaly); Korenkov V.V.(JINR); Lincot D.(France);
Mehdiyeva S.l.(Azerbaijan); Mehdiyev T.R.(Azerbaijan); Orudzhov G.S.(Azerbaijan); Shorr
S.(Germany); Shikin A.M. (Russia)
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(Azerbaycan); L.B. Uvarova * (BNTI)

IE A I e NV Z IR AZ-1143, Baki s., H. Cavid pr. 131 AMEA Fizika inistitutu

|m5 mtcmp2018@physics.science.az


mailto:%20mtcmp2018@physics.science.az

ORGANIZING COMMITTEE OF CONFERENCE AND SCHOOL*:
CHAIRS:

Mamedov N.T. (Azerbaijan), Korenkov V.V.* (JINR)

DEPUTY CHAIRS:

Abdinov D.Sh. (Azerbaijan), Aliguliyev R.M.*(Azerbaijan), Bayramov A.H. (Azerbaijan),
Babayev E.S., (Azerbaijan), Bagirova S.G., (Azerbaijan), Jafarov E.l. (Azerbaijan), Kamanin
D. V.* (JINR)

MEMBERS

Abdullayev N.M. (Azerbaijan); Alekperov R.G* (Azerbaijan); Akhmedova Kh.N. (Azerbaijan);
Aliyeva Y.N. (Azerbaijan); Bagirova S.M. (Azerbaijan); Bereza A.* (Poland); Imranov F.B.
(Azerbaijan); Javadov N.A. (JINR); Khalilzade F.T.* (Azerbaijan); Kharizanova S.*
(Bulgaria); Kotova A.* (JINR); Mehdiyev T.R. (Azerbaijan); Nasibov |.A (Azerbaijan);
Uvarova L.V.* (JINR)

131 Javid ave.,AZ-1143 Baku, Azerbaijan, Institute of Physics ANAS

|m5 mtcmp2018@physics.science.az


mailto:%20mtcmp2018@physics.science.az

10.

11.

12.

13.

14.
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Surface analysis of photovoltaic films of CulnS, and CZTS
Kazuki Wakita

Photo-induced localized-deformation in ternary thallium compounds
Yonggu Shim, Ryosuke Itakura, Makoto Imanishi, Kazuki Wakita and
Nazim Mamedov

IBR-2 - pulsed source for neutron scattering research at JINR
V.N. Shvetsov

The Alice experiment at Cern Large Hadron Collider
Alexander S. Vodopyanov

Basic and applied researches at heavy ion accelerators of the Flerov laboratory of nuclear
reactions
S.N. Dmitriev

Trends in the development of distributed computing and Big data technologies to support
mega-science projects
Vladimir Korenkov

Wave and vortex motions on the surface of a classical and quantum liquid
A.A. Levchenko

Depth profile of atoms chemical composition and optical properties of near surface layers
of implanted semiconductors

M. Kulik, H.M. Przewlocki, D. Kolodynska, A.I. Madadzada,K T.V. Phuc and
A. Drozdziel

Metamorphic ordered InAsSb alloys: A new platform for topological electronics and IR
optoelectronics
Sergey Suchalkin and Gregory Belenky

Modern trends in topological matter: from topological insulators and quantum spin hall
effect to quantum anomalous hall effect and axion insulators
E.V. Chulkov

More on algebraic properties of the discrete Fourier transform raising and lowering
operators
Natig M. Atakishiyev

Iron based superconductors: Electronic structure, physical properties and applications
Iman N. Askerzade

Influence of noble gases irradiation on the formation of transient layers in multilayer
systems
Afag 1. Madadzada, M. Kulik, D. Kolodynska, and E.B. Asgerov

Materials and nanostructures for plasmonics at UV/VIS frequencies

Marco Esposito, Daniela Simeone, Mario Scuderi, Iolena Tarantini,

Angelo Melcarne, Giuseppe Calafiore, Antonio De Luca, Francesco Todisco,
Daniele Sanvitto, Stefano Cabrini, Vittorianna Tasco, Adriana Passaseo

and Massimo Cuscuna
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29.

EPR characterization of connective tissue dysplasia for medical applications

D.Kh. Khaibullina, ML.I. Ibragimova, A.I. Chushnikov, I.V. Yatsyk, R.G. Esin, and

V.Yu. Petukhov

K Bompocy 00 aHOMammsX 3MeKTpohU3HIECKUX MapaMeTPOB B CIIOMCTBIX MOHOCEIIEHHUIAX

TOJIYIIPOBOIHUKOBBIX coenunenuid ABY!
A.IIl. A6aunosB, P.®. babaeBa

DNEeKTpUYECKUE U TaTbBAHOMAarHUTHEIE CBOMCTBA HEPENaKCHPOBaHHOM
TeTEPOIMUTAKCUATTEHON CTPYKTYPHI InAsi«Sby

H.A. Aoayanaes, I'.JI. benenbkuii, I'. Kunmmuase, O.A. Aianes, X.B. Anuryinesa,
K.M. [Ixadpapau, K.I1I. Kaxpamanos, H.T. Mamenos, B.H. 3Bepen

Ce»SnSe, birlogsmosinin elektrik va istilikkegiriciliyi
V.9. Abdurahmanova, N.M. Abdullayev, H.M. 9skarov, $.S. Ismayilov

Pa3paboTka TeXHOIOTMH U KOMMYTAlUHU OXJIAXKJAIOIIUX TEPMOIIEMEHTOB Ha OCHOBE
XaJIbKOTCHUJOB BUCMYTa U CypbMBbI
A.A. Mareppamos, ®.X. Mamenos, K.I'. Xanuwioa

Crnektp npomyckanus BirSe;<Se>
C.P. AzumoBa, U. Kacsimorubl, H.A. A0ayJsnaes, K.III. Kaxpamanos,
H.M. A6ny/iaeB

Cigss asasli konsentratorlu giinas geviricilori
N.N. Abdulzads, V.M. Andreev, D.A. Ohmoadova, N.N. Mursakulov,
C.9. Sabzaliyeva, M. Yakusev

Mopdonorus moBepXxHOCTH TOHKOU TuIeHKH CuzZnSnSes, MoTydeHHOH METOIOM
MAara€TpOHHOT'O PACIIbUICHUS
H.H. Abnya3ane, /I.A. AxmenoBa, H.H. MypcakyJioB

YcnoBus pocTa MOHOCTEI0 OTHOPOJIHBIX MOHOKPHCTAIIOB IPH MOJAETHPOBAHHUH
pacmpeneneuus npumeceit Ga u Sb B MoHokpuctamuiax Ge-Si, BRIpaieHHBIX METOIOM
JIBOMHOM MOJIUTKU paciliaBa

3.A. Aramanues, .M. Ucaam3zane, I'.X. Axnapos

[MoxBr)HOCTH CBOOOIHBIX HOCUTEJCH 3apsa B kpuctaiuiax Ge.Six (0<x<0.30),
KOMIIJIEKCHO-JIETUPOBaHHBIX MpuMecsiMu Ga, Sb u Ni
3.A. AramanueB

Kramers-Kronig analysis of diffuse reflectance spectra of Ni;.xZn.Fe>O; ferrites
Sh.A. Ahmadova, A.A. Sadigova, Sh.N. Aliyeva, T.R. Mehdiyev

HccnenoBanue 31eKTpoU3NIECKUX CBOUCTB TBEPABIX pacTBOpoB cuctemsl TlInTes-
TIYbTe,
A.M. AxmenoBa

Neutron diffraction study of AssSeso, AssSes0530, AssoSesoTeso chalcogenide glasses
R.I. Alekberov, A.L Isayev, S.I. Mekhtiyeva, M. Fabian

TepmoobpaboTka amopdHbIx EHOK TlIniSn,S> MOMyYaeMbIX B AIEKTPUIECKOM TI0JIE
J.111. Aneknepos, A.M. Ha3zapos

®dotoauonsl Ha ocHOBe CdxHg)«Te ¢ rpamneHToM KOHIIEHTPAIIUH HOCUTEIEH
A.A. Aaues, H. 1. Ucmaiinos, P.A. Myxraposa, A.A. Pagkadau
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ITepexomsr Beprest B ciektpax Paman paccestaus HanomwieHoK (Ni-Zn) dhepputon
HN.®. IOcubosBa, III.H. AnueBa, T.P. MexTnen

Spectral variability of the line Hel 5876 Ae/Be Herbig type star HD 179218
A.N. Adigezalzade

DJeKTpoHHBIE U HUIUKO-XUMHUUECKHUE SBJICHUS B KOHTAaKTE MeTai - Pbi<Mn,Te
T.[. Anuesa, H.M. AxyHaoBa

MexaHH3M MEepeHoca MEKTPUIECKOTo 3apsjia U TeIUIOThI B KpucTtauiax SnTe u
Sni.xMnyTe
I'.3. baruesa, I'./l. A6qunoBa, H.b. Mycradaes, JI.111. AGaunoB

Structural features of manganese containing topological insulators on the basis of BirTes
L.R. Amiraslanov, Z.S. Aliyev, P.A. Asgerova, A.B. Nuriyeva

MojenupoBaHye 1 CBONCTBA MHOTOKOMITOHEHTHBIX MarHuTHBIX cucteM FeS—PbS—M,S;
(M = Ga, In)

M.M. Acagos, C.H. Mycradaesa, Y.A. I'acanosa, O. M. Asnes, K.U. AAnymxkesny,
C.A. HuxknrtoB

Yiiksok tozyiqlords BaFe.1Ino9O1o birlosmasinin kristal qurulusu
S.H. Cabarov, 9.1. Mommadov, R.Z. Mehdiyeva, A.V. Truxanov, E.V. Lukin,
R.E. Hiiseynov

Pulse shape discrimination of gamma-rays and fast neutrons with silicon photomultipliers
G.S. Ahmadov, F.I. Ahmadov, R.A. Akbarov, D. Berikov, M. Holik, R. Mammadov,
S.M. Nuruyev, A.Z. Sadigov, Z.Y. Sadygov, S.I. Tyutyunnikov, Yu.N. Kopatch

HI/I3KOTCMHCpaTypHBIC MAarHuTOOIITHYECKHUE UCCICIOBAaHN CBA3aHHbBIX O9KCUTOHOB B
TIGaS,
C.3. I:xxadaposa

Cross sections of the °Zn(n, a))®*Ni reaction at 4.0, 5.0 and 6.0 MeV

Yu. M. Gledenov, I. Chuprakov, M. V. Sedysheva, E.Sansarbayar, Guohui Zhang,
Zhimin Wang, Xiao Fan, Luyu Zhang, Huaiyong Bai, Jinxiang Chen, L. Krupa, G.
Khuukhenkhuu

Azorbaycanda yarimmkegiricilor fiikast elmi istigamstinds todgigatlarin baglanmasi
Cilovdarh (Abbasov) Abbas 9li Oglu

XapaKkTepUCTHKH SIUTaKCHAIbHBIX coeB InSb, BoipamenHbix Metogom KD, a Takxe p-
N p-p CTPYKTYp Ha UX OCHOBE
I1.0. OMuHoB

®doronpuemunku MK-n3imydenus Ha 0CHOBE BapH30HHBIX SIMUTAKCHAIBHBIX CIIOCB
HgCdTe
I1.0. DMuHOB

Oco0EHHOCTH ISKTPOXMMHUYECKOTO CHHTE3a MOPUCTHIX CTPYKTYP Ha OCHOBE
HAaHOCTPYKTYPHPOBAHHOI'O aHOAHOI'O OKCHUAAa aJIIOMUHUA OJIA COJTHECYHBIX AYECK

I.0. Imunos, X.J. Txaaunosa, U.C. I'acanos, H.JI. Ucmaunos, A.A. Pagxkadan,
J.A. TI'ynues, I'.X. Mamenosa, U.U. I'yp6anoB, A.A. AiineB

The determination of intrinsic viscosity by viscometer
A.H. Asadova, E.A. Masimov
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Ca(AlGay.,)2S4:Eu* bork mohlullarinin liiminessensiya xassalori
E.Q. 9sadov, B.H. Tagiyev, T.S. Ibrahimova, K.O. Tagiyev

®dypbe- UK crieKTpbl OTpaKeHUs U ONITUYECKHUE CBOMCTBA Y-00JIydeHHOTO Cyb(huaa
rajms
H.H. I'agzxueBa, P.C. ManaroB, ®@.I'. Acagos

HuskoremneparypHas TemIoeMKoOCTh, TemnepaTypa [ebas, dha3oBbiii nepexos u
sHTponHs B kpuctamiax T1Te

A.M. Aopynaaes, J.M. Kepumosa, H.3.I'acanos, I11./I:x. Anmn3ane, C.C.A0aun0exoB,
A.K. 3amanoBa

OnTuueckue croiictBa TBepAbIX pacTBOPoB (T1GaSes) (T1nS:) 1«
H.3. I'acanos, .M. Kepumona, A.W. I'acanos, K.M. I'yceiinoBa

ZnSe monokristalinin, yliksak hidrostatik tazyiq altinda, miiqavimatinin anizotropiyasi
S.H. Qasimov, 1. Qasimoglu, H.M. 9sgarov

JIBotiHOE MoTIepeuHoe CKoJIbKeHne B BixTes
9.M. I'opxaes, C.1. Kaxpamanos, C.U. MamenoBa

Pd;.<Fe, thin films prepared by three methods: molecular beam epitaxy, magnetron
sputtering and ion implantation

L.V. Yanilkin, A.I.Gumarov, I.R.Vakhitov, A.A.Rodionov, R.V.Yusupov, M.N.Aliyev,
L.R. Tagirov, V.I. Nuzhdin, R.I. Khaibullin

Superlattice structure YBaS4S7 nano thick films
E.Sh. Hajiyev

Trap characterization in yttria (Y2O3) by thermoluminescence: Tu—Tsw0p and heating rate
methods application
Nizami Hasanli, Mehmet Isik, Serdar Delice

BinsiHHE 31€KTPOTEPMONIOISIpU3ALMU HA CTPYKTYpPbl HAHOKOMITO3UIIMHA HA OCHOBE
I13+1%PbCrO4, [13+0,5% PbCrO4
A.C. T'yceiinoBa

Kpaii ontiueckoro noriomieHust MoHokpuctaiuioB TlGaSe,<Dy>
K.M. I'yceiinoBa, H.3. I'acanos, 3.M. Kepumona

MarnutHsle cBoicTBa coenmuHeHnH Nigos.,CuFe75CrSs (0<x<0.2)
A. Axmenos, M. Anmxanos, M. Hapkadsane, U. Uoparumos, I'. Cyaranos

Influence of fullerenes Cep on operating characteristics of liquid crystal MBBA
T.D. Ibragimov, A.R. Imamaliyev, G.F. Ganizade

Azarbaycan arazisindaki neftlorin buraxma spektrlorinin arasdirilmasi
A. Sadiqova, S.9. Ohmadova, F.R. Babayev, Q.S. Martinova, T.R. Mehdiyev

Pacripenenenne HocuTelel 3aps/ia B p-n nepexojax ¢ TOUKH 3PEHUS TEOPUU HEUETKUX
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SURFACE ANALYSIS OF PHOTOVOLTAIC FILMS OF CulnS: and CZTS

KAZUKI WAKITA
Chiba Institute of Technology, 2-17-1 Tsudanuma,
Narashino, Chiba 275-0016, Japan
kazuki.wakita@it-chiba.ac.jp

Tip-enhanced Raman spectroscopy (TERS) is a type of near-fieled optical spectroscopy [1].
TERS uses a metal-coated tip that acts as a plasmonic antenna to enhance the Raman scattering
from a nanometric sample. We can determine the spectrum of a small volume of sample in the close
to the tip.

In this work, we present surface analysis of CulnS; and Cu2ZnSnS4 (CZTS) films using
confocal spectroscopy and TERS. Figures 1 and 2 show imaging of Cu>S nanophases on CZTS
films deposited by pulse laser deposition method. In this observation, we find the CuzS phase is
distinguished at a high resolution of approximately 10 nm. In conclusion, we successfully observed
the phases on CZTS films with a high resolution on the nanoscale using TERS.
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Materials that reversibly change shape and/or size in response to light irradiation (light-
responsive materials) have been extensively studied for light-driven actuators in application [1]. In
recent years, it was found that localized-deformation of the surface relief by light irradiation on
inorganic ternary thallium compounds [2, 3]. This phenomenon is expected to make them promising
materials for new light-controlled devices, such as motors, pumps, manipulators, and optical devises.
In this study we would like to show the results of the characteristic evaluation for photo-induced
deformation phenomena in layered ternary compounds.

The experiments were performed on the sample-surface parallel and normal to the layer plane
((001) and (100) plane) of single-bulk crystalline TlInS,. The CW-LD laser beam was irradiated on
the sample surface as a pump beam. The quantitative evaluation of the surface relief changing was

measured with a surface scanning laser confocal displacement meter.

T T T Ly T T T ~ T
Pump power]
(mw)

0 300 400 600 800 1000
x (1m)

Fig.1 Surface profile of (001) plane in TlInS> during light irradiation.



Figure 1 shows the surface profile of TlInS> during the pump-beam irradiation. We can see the
convex curve structure around the pump-beam spot due to the localized thermal expansion of the
sample. The expansion of the center part is gradually increased with increasing pump power and

reaching the size of micrometer order.
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IBR-2 - PULSED SOURCE FOR NEUTRON SCATTERING RESEARCH AT JINR

V.N. SHVETSOV
Joint Institute for Nuclear Research, Dubna, Russia,
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Joint Institute for Nuclear Research (JINR), which was established in 1956 by 12 countries, at
present is a partnership of eighteen member-countries committed to the goal of collective
performance of theoretical studies, building and operating of the world's leading facilities for research
in condensed matter physics, nuclear physics and elementary particle physics. Participation of six
associated member-countries in JINR activities is based on bilateral agreements signed on the
governmental level. The

The IBR-2 fast pulsed reactor is operated by the Frank Laboratory of Neutron Physics (FLNP),
one of the seven JINR Laboratories. FLNP provides user access to the 15 modern neutron scattering
instruments enabling high level research, based on neutron scattering techniques and complementary
methods to investigate the structure, dynamics and microscopic properties of nanosystems and novel
materials, which are of great importance for the development of nanotechnologies in the fields of
electronics, pharmacology, medicine, chemistry, modern condensed matter physics and
interdisciplinary sciences.

Current status of the IBR-2 reactor as well as the complex of it’s spectrometers will be presented.


mailto:shv@nf.jinr.ru

THE ALICE EXPERIMENT AT CERN LARGE HADRON COLLIDER

ALEXANDER S. VODOPYANOV
Joint Institute of Nuclear Research

The ALICE (A Large Ion Collider experiment) at CERN ("Conseil Européen pour la Recherche
Nucléaire" or European Council for Nuclear Research) is located on the territory of Switzerland and
France. Founded in 1954, the CERN laboratory sits astride the Franco-Swiss border near Geneva. It
was one of Europe's first joint ventures and now has 22 member states.

The ALICE Collaboration has built a dedicated detector to exploit the unique physics potential
of nucleus-nucleus collisions at LHC (Large Hadron Collider) energies. The aim is to study the
physics of strongly interacting matter at the highest energy densities reached so far in the laboratory.
In such condition, an extreme phase of matter - called the quark-gluon plasma - is formed. Our
universe is thought to have been in such a primordial state for the first few millionths of a second

after the Big Bang.


https://home.cern/about/member-states
https://home.cern/topics/large-hadron-collider
http://home.cern/about/physics/heavy-ions-and-quark-gluon-plasma
https://home.cern/about/physics/early-universe

BASIC AND APPLIED RESEARCHES AT HEAVY ION ACCELERATORS
OF THE FLEROV LABORATORY OF NUCLEAR REACTIONS

S.N. DMITRIEV
JINR, Flerov Laboratory of Nuclear Reactions,
141980, Dubna, Russia
dmitriev@iinr.ru

The Laboratory of Nuclear Reactions, founded by Academician G.N. Flerov in 1957, is one
of the foremost world centers of low- and intermediate-energy heavy ion physics.

The scientific activity of the Laboratory is concentrated on the synthesis and study of heavy
and light exotic nuclei in reactions induced by beams of accelerated stable and radioactive
1sotopes, radiation effects and physical bases of nanotechnology, accelerator physics and technic.

The basic experimental facilities of the Laboratory are the isochronous cyclotrons U400 and
U 400M, equipped with high-efficiency ECR ion sources.

The synthesis of heavy and the heaviest elements and the study of their nuclear and chemical
properties are of highest priority in the basic research programme of FLNR. The scientists of the
Laboratory managed to make a break-through in the synthesis of superheavy elements and in the
understanding of the problem of their stability. Due to the achieved high efficiency of
acceleration of the heavy ion beams and the considerable improvement of the experimental
methods, isotopes the new elements 113 -118 were synthesized for the first time. The
International Unions of pure and applied physics (IUPAP) and chemistry (IUPAC) recognized
the priority of Dubna in the discovery of elements 114 — 118. The new elements 105, 114, 115
and 115 were named “dubnium”, “flerovium”, “moscovium”, and “oganesson” as sign of
recognition of the key role of the Flerov Laboratory of Nuclear Reactions in the outlining of the
scientific strategy and synthesis of superheavy elements.

In accordance with the development program, the first in the world Superheavy Element Factory
is being built in the Laboratory on the basis of the new high current cyclotron DC280. The main task
of the Factory is the synthesis of new chemical elements with atomic numbers 119 and higher, as
well as a detailed study of the nuclear and chemical properties of previously discovered superheavy
elements.

Beams of the radioactive isotopes tritium, helium-6 and helium-8 are used to study the formation
of exotic nuclear systems. Evidence has been found for the existence of the "di-neutron", resonance
states of hydrogen-4 and hydrogen-5 have been studied. The modernized cyclotron U400M combined
with the new fragment separator ACCULINNA-II will serve as the basic facilities for the studies of

extremely neutron-rich and neutron-pure light nuclei.


mailto:dmitriev@iinr.ru

The research programme in the field of applied physics includes production and study of
membrane materials, modification of materials by the irradiation with heavy ions and production of
radioisotopes for medicine and ecology. The specialized Laboratory of nanonostructural

investigations will provide the further progress in this direction.



TRENDS IN THE DEVELOPMENT OF DISTRIBUTED COMPUTING AND BIG DATA
TECHNOLOGIES TO SUPPORT MEGA-SCIENCE PROJECTS

KORENKOYV VLADIMIR
JINR, 141980, Dubna, Russia

The experiments at the Large Hadron Collider (LHC) at CERN (Geneva, Switzerland) played a
leading role in scientific research not only in elementary particle physics and nuclear physics, but
also in the field of Big Data Analytics. Global distributed system for processing, storage and
analyzing data WLCG (Worldwide LHC Computing GRID) brings together the resources of about
180 computer centres in 50 countries, the total storage capacity is more than 1 Exabytes. Data
processing and analysis is carried out using high-performance complexes (Grid), academic, national
and commercial resources of cloud computing, supercomputers and other resources. JINR is actively
involved in the integration of distributed heterogeneous resources and the development of Big data
technologies to provide modern megaprojects in such high-intensity fields of science as high energy
physics, astrophysics, bioinformatics and others. JINR is actively working on the construction of a
unique NICA accelerator complex, which requires new approaches to the implementation of
distributed infrastructure for processing and analysis of experimental data.

The report provides an overview of major integrated infrastructures to support mega-projects and
trends in their evolution. The report also presents the main results of the Laboratory of Information
Technologies Joint Institute for Nuclear Research (JINR) in the development of distributed
computing.

The basis of the JINR computing infrastructure is Multifunctional Information and Computing
Complex (MICC) of JINR, which currently has the following basic components:

—  Engineering and network infrastructure

— the Central Information and Computing Complex (CICC) of JINR with home built up compute
elements (CE) and mass storage elements (SE),

— the grid-center Tier-2 site for experiments at the Large Hadron Collider (LHC) and other virtual
organizations (VOs) in the grid environment,

— the grid center Tier-1 for CMS experiment,

— the heterogeneous cluster "HybriLIT" and supercomputer “GOVORUN” for parallel
computing,

— the distributed cloud infrastructure of JINR Member States

—  prototype of computer complex for the experiments at NICA;



The MICC JINR resources are used for the storage, processing, analysis and data modeling in
the fields of particle physics, nuclear physics and physics of condensed matter. The grid center
resources of the MICC JINR are part of the global grid infrastructure WLCG (Worldwide LHC
Computing Grid), developed for the LHC experiments.

A brief overview of the projects in the field of the development of distributed computations
performed by LIT in Russia, CERN, the USA, China, JINR Member States. The analysis works on
the integration of technology HPC, grid, cloud, BigData for large international projects.



WAVE AND VORTEX MOTIONS ON THE SURFACE OF
A CLASSICAL AND QUANTUM LIQUID

A.A. LEVCHENKO
Institute of Solid State Physics RAS,
Chernogolovka, Russia
In this report, the results of experimental investigations of the interaction of nonlinear waves on
the surface of water, liquid hydrogen and superfluid helium are presented. Three and four wave
interactions lead to the formation of a turbulent distribution E (k) in the system of surface waves, in
which direct and inverse flow of energy are observed. Two nonlinear waves propagating along the
surface of a liquid at an angle to each other create vortex motion, the intensity of which is determined
by the frequency and amplitude of waves. In the vortex system, the flow of energy from large scales
to small ones is established - direct energy cascade E (k). The peculiarities associated with the
influence of discreteness in the spectrum of surface oscillations on wave and vortex interactions are
observed on turbulent distributions.
This work was supported by the Russian Science Foundation, Grants No. 14-22-00259 and No.
17-12-01525.
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DEPTH PROFILE OF ATOMS CHEMICAL COMPOSITION AND OPTICAL
PROPERTIES OF NEAR SURFACE LAYERS OF IMPLANTED SEMICONDUCTORS

M. KULIK!?2, H. M. PRZEWLOCKI?, D. KOLODYNSKA#4,
A.L. MADADZADA" T.V. PHUC' and A. DROZDZIEL?

I Frank Laboratory of Neutron Physics, Joint Institute for Nuclear Research,
Joliot-Curie str. 6, Dubna, Moscow reg., Russia, 141980;
2Institute of Physics Maria Curie Sktodowska University, Lublin,

Sq. Marii Curie Sktodowskiej 1, 20-031 Lublin, Poland;

3 Institute of Electron Technology, Av. Lotnikéw, 32/46, 02-668 Warszawa, Poland;
*Faculty of Chemistry, Maria Curie-Sktodowska University, Lublin Poland;
SNational Nuclear Research Center JSC, 370143, Baku, Azerbaijan
SInstitute of Physics, 10 Dao Tan, Ba Dinh, HaNoi, VietNam.
mkulik@hektor.umcs.lublin.pl;

The influence of ion irradiation on change of depth profiles distribution of atoms and chemical
composition in the near-surface layers of semiconductors were studied using the Rutherford
Backscattering Spectrometry (RBS) method [1] and X-ray photoelectron spectroscopy method [2].
The atoms on the implanted surface of samples in contact with air atoms and form native oxide layers.
The thicknesses of these layers were determined on the basis of measurements carried out using the
RBS and nuclear reaction analyze [2]. The description of the model used in typical study and
approximation errors were presented on the basis of the investigation of the near surface layers the
implanted GaAs with Xe" and In" ions. The optical properties of the near surface layers, ions
irradiated semiconductors are very often examined by the Spectroscopic Ellipsometry [3]. This
method is non-destructive and very sensitive and precise. The ellipsometric measurements make it
possible to determine directly the formation of an amorphous layer in the near surface of irradiated
semiconductors and changes in the dielectric function spectra near the critical point [4].

Changes in the shape and intensity of the dielectric spectra were observed in the spectra near the
critical point [5]. These effects can be explained by the accumulation of radiation damage and the
increase in amorphization.

[1] M.Mayer “RBS — Rutherford Backscattering Spectrometry”, Max-Planck-Institut Fuer
Plasmaphysik EURATOM Association Garching Geramny, 2003

[2] J. T. Grant, “Methods for quantitative analysis in XPS and AES” Surface and Interface
Analysis, 14, (1989) 271-283

[3] J.R. Cameron, Elastic scattering of alfa-particles by oxygen, Phys. Rev. 90 (1953) 839

[4] H. Fujiwara, Spectroscopic ellipsometry: principles and applications, Maruzen Co. Ltd.
Tokyo, Japan 2003

[5] P. Lautenschlager, M. Garriga, S. Logothetidis, and M. Cardona, “Interband critical points of
GaAs and their temperature dependence” Phys. Rev. B 35, (1987) 9174
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METAMORPHIC ORDERED InAsSb ALLOYS: A NEW PLATFORM FOR
TOPOLOGICAL ELECTRONICS AND IR OPTOELECTRONICS

SERGEY SUCHALKIN AND GREGORY BELENKY
State University of New York at Stony Brook,
Stony Brook, New York, 11794-2350, USA

Recently proposed metamorphic InSbxAsix/InSbyAsi.y alloys with controllable composition
ordering [1,2] manifest a new class of materials where the bandgap can be precisely engineered.
While remaining viable candidates to compete with the state-of-the-art mercury-cadmium-telluride
(MCT) compound materials in the field of infrared detection and imaging, the new low-bandgap
InAsSb ordered alloys (OA) are a new platform for investigation of intriguing physical phenomena
such as the quantum spin Hall effect and Majorana zero modes. The new materials can be the base
for complex structures such as barrier heterostructures and superconductor-topological insulator
proximity devices.

We present experimental and theoretical analysis of carrier energy spectrum and band structure
parameters of short period metamorphic InSbxAs;.x/InSbyAsi.y and InSb/InAsSb OA with different
periods and layer thicknesses. It was shown that the SL. bandgap can be varied in the range from
120mev to zero values by only changing the ordering period. Further increase of the period leads to
inversion of the valence and conduction bands. Magneto-optical experiments demonstrated that
almost gapless superlattices are characterized by Dirac-like carrier dispersion. Fermi velocity in these
systems can be controlled by varying the overlap between the electron and hole states [3,4]. The
effects of dimensional quantization, tunneling and interface scattering on the OA energy spectrum

will be discussed.

[1]  G. Belenky, D. Wang, Y. Lin, D. Donetsky, G. Kipshidze, L. Shterengas, D. Westerfeld, W. L.
Sarney, S. P. Svensson, Applied Phyics Letters, 102, 111108 (2013)

[2] G. Belenky, Y. Lin, L. Shterengas, D. Donetski, G. Kipshidze, Suchalkin, Electronic Letters, 51,
917 (2015)

[3] S.Suchalkin, G.Belenky, M.Ermolaev, S.Moon, Y.Jiang, D. Graf, D. Smirnov, B. Laikhtman, L.
Shterengas, G. Kipshidze, S. P. Svensson, W.L. Sarney, Nano Letters 18, 412 (2018)

[4] M.Ermolaev, S.Suchalkin, G.Belenky, S.Moon, Y.Jiang, D. Graf, D. Smirnov, B. Laikhtman, G.
Kipshidze, S. P. Svensson, W.L. Sarney, submitted to Applied Physics Letters
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MODERN TRENDS IN TOPOLOGICAL MATTER: FROM TOPOLOGICAL
INSULATORS AND QUANTUM SPIN HALL EFFECT TO QUANTUM ANOMALOUS
HALL EFFECT AND AXION INSULATORS

E.V. CHULKOV
Donostia International Physics Center (DIPC), Departamento de Fisica de
Materiales UPV/EHU and CFM-MPC UPV/EHU, San Sebastian/Donostia, Spain;
Saint Petersburg State University, St. Petersburg, Russian Federation,
Tomsk State University, Tomsk, Russian Federation

Topological insulators (TIs) are narrow—gap semiconductors characterized by the gapless Dirac-like surface
state and protected by time-reversal (TR) symmetry. Two-dimensional TIs or quantum spin Hall insulators
(QSHIs) are realized in thin film insulators and possess this state at the film edge where spin transport can be
effectuated. Introduction of a magnetic field (external or internal) breaks TR symmetry and causes splitting of
the topological surface state at the Dirac point thus making the surface insulating. These ferromagnetic TIs realize
quantum anomalous Hall effect (QAHE) in two-dimensional systems. Internal magnetic field in TIs can be
created in various ways, in particular, by introducing vacancies or carbon atoms [1], doping with 3d-transition
metal atoms [2], displaying magnetic semiconductors or organic overlayers as well as bulk materials on the
surface of three- or two-dimensional TIs [3-5]. Magnetic field effect on the TI surface state (SS) can be also
realized due to extension of the TI SS into the magnetic overlayer [6-8]. Antiferromagnetic TIs can realize such
intriguing effects as magnetoelectric effect [9] and axion insulator phase [10]. Here I present and discuss recent
results of the study of nonmagnetic, ferro-, and antiferro-magnetic topological insulators and heterostructures.

New method for engineering of heterostructures that results systematically in a big splitting of the Dirac

cone is discussed and new perspectives for realizations of exotic topological phases are outlined.

[1] 8. Roy et al., Phys. Rev. Lett. 113 (2014) 116802

[2] J. Henk et al., Phys. Rev. Lett. 109 (2012) 076801

[3] V.N. Men'shov et al., Phys. Rev. B 88 (2013) 224401

[4] M.M. Otrokov, E.V. Chulkov, and A. Arnau, (2015), Phys. Rev. B 92 (2015) 165309
[5] S.V. Eremeev et al., (2013), Phys. Rev. B 88 (2013) 144430

[6] T. Hirahara et al., Nano Letters, 17, 3493 (2017)

[71 M.M. Otrokov et al., JETP Lett. 105, 297 (2017)

[8] M.M. Otrokov et al., 2D Materials, 4, 025082 (2017).

[9] R.S.K. Mong, AM. Essin, and J.E. Moore, Phys. Rev. B 81 (2010) 245209

[10] J. Wang, B. Lian, and S.-C. Zhang, Phys. Rev. B 93 (2016) 045115
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MORE ON ALGEBRAIC PROPERTIES OF THE DISCRETE FOURIER TRANSFORM
RAISING AND LOWERING OPERATORS

NATIG M. ATAKISHIYEV
Universidad Nacional Autonoma de Mexico
Instituto de Matematicas, Unidad Cuernavaca
Cuernavaca, 62210, Morelos, Mexico

In the present work we discuss some additional findings concerning algebraic properties of the
N-dimensional discrete Fourier transform (DFT) raising and lowering difference operators, recently
introduced in [1, 2]. In particular, we argue that the most authentic symmetrical forms of
discretization of the integral Fourier transform may be constructed as the discrete Fourier transforms
based on the odd points N only, while in the discrete Fourier transforms on the even points N this
symmetry is spontaneously broken. This heretofore undetected distinction between odd and even
dimensions is shown to be intimately related with the newly revealed algebraic properties of the
above-mentioned DFT raising and lowering operators and, of course, is very consistent with the well-
known formula for the multiplicities of the eigenvalues, associated with the N-dimensional discrete

Fourier transform.

[1] M.K. Atakishiyeva and N.M. Atakishiyev. On the raising and lowering difference operators for
eigenvectors of the finite Fourier transform, Journal of Physics: Conference Series, 597,
012012, 2015

[2] M.K. Atakishiyeva and N.M. Atakishiyev. On algebraic properties of the discrete raising and
lowering operators, associated with the N-dimensional discrete Fourier transform, Advances
in Dynamical Systems and Applications, 11, No.2, pp. 81{92, 2016
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IRON BASED SUPERCONDUCTORS:
ELECTRONIC STRUCTURE, PHYSICAL PROPERTIES AND APPLICATIONS

IMAN N. ASKERZADE
Computer Engineering Department of Ankara University, Turkey
Institute of Physics, Azerbaijan National Academy of Sciences

The surprising discovery of superconductivity in layered Fe-based materials, with transition
temperatures climbing as high as 55 K, has lead to thousands of publications on this subject over the
past five years. While there is general consensus on the unconventional nature of the Cooper pairing
state of these systems, several central questions remain - including the role of magnetism, the nature
of chemical and structural tuning, and the resultant pairing symmetry - and the search for universal
properties and principles continues. This is one of the main reasons that, after only five years, we
have an extensive and reliable set of thermodynamic, transport, surface and spectroscopic data with
which to analyze the general and universal properties of this new class of superconductors. Soon after
the discovery of superconductivity in Fe-based compounds [1], they have been indicated as the new
unconventional superconductors which could compete with high-Tc cuprates for application
purposes. For Fe-based materials, several common features have been identified: in general,
superconductivity appears upon chemical doping of an antiferromagnetic parent compound, with an
optimal doping level which yields the largest transition temperature; the parent compound is an
almost compensated semimetal, whose Fermi surface fulfills the nesting condition; the presence of
Fe, which is used to be considered detrimental for superconductivity, may be a crucial ingredient
therein, instead and finally spin fluctuation mediated pairing has been suggested [2]. Main peculiarity
of superconductivity in Fe-based compounds is related with multiband character of state [3-5].

In this presentstion, we consider review of physical properties of the Fe based superconductors.
The two-band Ginzburg-Landau theory, generalized for the anisotropic effective mass in different
bands, is used for the calculation of different physical quantities such as specific heat jump, angular
effects of upper critical field, anisotropy parameter of critical magnetic fields, fluctuation
conductivity and vortex lattice structure. The results of microscopical simulations for Fermi surface
of Fe based compounds are taken into account during the calculations. It is shown that presented

theory is in qualitative agreement with the experimental data.

[11 Y. Kamihara, et al.,J. Am. Chem. Soc. 130,3296(2008)

[2] LI Mazin,et al., Phys. Rev. Lett. 101,057003(2008)

[3] Z.A. Ren, Z.X. Zhao, Adv. Mater. 21,4584(2009)

[4] I Askerzade, Unconventional superconductors: anisotropy and multiband effects, Springer -

Verlag,177p. (2012)
[5S]1 LR. Shein, A.L. Ivanovskii, Solid State Commun. 150,152(2010)
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INFLUENCE OF NOBLE GASES IRRADIATION ON THE FORMATION OF
TRANSIENT LAYERS IN MULTILAYER SYSTEMS

AFAG 1. MADADZADA", M. KULIK!?,
D. KOLODYNSKA#4, and E.B. ASGEROV!?

!Joint Institute for Nuclear Research, 141980 Dubna, Russia
2 National Nuclear Research Center JSC, 370143, Baku, Azerbaijan
3 Institute of Physics, Maria Curie-Sktodowska University, Lublin Poland
“Faculty of Chemistry, Maria Curie-Sktodowska University, Lublin Poland
*d.kolodynska@poczta.umcs.lublin.pl

Multilayer systems such as SiO2/Ti0O2/Si and TiO2/S102/Si have important physical properties,
including high dielectric constants, adjustable wide refractive index range, and electro-optic effects.
They have been widely used in chemical sensors, in optics, microelectronics, and other fields.

In this study, multilayer systems were subjected to surface irradiation with ions of noble gases,
and the atomic and chemical compositions and optical properties of the near-surface regions were
investigated.

The surfaces of the samples S102/T102/S1, S102/Ti102/S10,/S1 and Si02/Ti102/S102/T102/Si were
implanted with Ne* and Xe" ions. Atomic concentrations and depth profiles of the elements were
obtained on the basis of RBS measurements.

It was found that transient layers were formed in the systems after ion implantation. Their atomic
composition changed with the change of the energy and the mass of the implanted ions. Dielectric
function spectra of the examined layers were determined in the energy range from 1 eV to 5 eV at
room temperature. The measurements were made using the SE method. The dielectric function of the
transient layers was determined using EMA approximation. The thickness of the layers determined
by the SE method was in good agreement with the estimated values, obtained on the basis of
measurements by RBS methods.

XPS measurement results collected for the samples implanted with Xe ions showed that the near-
surface SiO concentration increases as ion energy decreases. These changes were not observed within
the error limits for samples implanted with Ne ions. These differences can be explained and attributed

to radiation damage, which depends on the mass of incoming ions.
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MATERIALS AND NANOSTRUCTURES FOR PLASMONICS
AT UV/VIS FREQUENCIES

MARCO ESPOSITO,*¢ DANIELA SIMEONE,? MARIO SCUDERI¢
IOLENA TARANTINL ANGELO MELCARNE,* GIUSEPPE CALAFIORE,f
ANTONIO DE LUCA,>* FRANCESCO TODISCO,*2 DANIELE SANVITTO,?

STEFANO CABRINL,' VITTORIANNA TASCO,? ADRIANA PASSASEO?
and MASSIMO CUSCUNA®

“CNR NANOTEC Institute of Nanotechnology, Via Monteroni, Lecce 73100, Italy
b CNR NANOTEC Institute of Nanotechnology, Via P. Bucci, Rende 87036, Italy
¢ University of Salento, Department of Mathematics and Physics Ennio De Giorgi,
Via Arnesano, Lecce 73100 Italy
4 CNR IMM Institute for Microelectronics and Microsystems, Strada VIII, Catania 95121, Italy
¢ University of Calabria, Department of Physics, Via P. Bucci, Rende 87036, Italy
! Molecular Foundry, Lawrence Berkeley National Laboratory,
One Cyclotron Road, Berkeley 94720, CA, United States
& Center for Nano Optics, University of Southern Denmark,
Campusvej 55, DK-5230 Odense M, Denmark

Metallic nanoparticles (NPs) have the remarkable ability to localize light below the diffraction
limit, and get high intensity local electromagnetic (EM) fields due to the collective oscillation of the
conduction electrons, known as localized surface plasmon resonances (LSPRs). Because of the
enormous impact of nanoantennas in biosensing applications, [1] in advanced miniaturized photonics
such as plasmonic nanolasers, [2] or in quantum electrodynamics for strong light-matter interactions
with emitting molecules, [3] it is necessary to investigate and design plasmonic nanostructures
capable to work in the UV/VIS spectral range. Silver [4,5] and Aluminium [6] have recently shown
to be two possible candidates to cover this spectral range.

Here, we study the stability of Ag and Al upon exposure to indoor air demonstrating a completely
different behavior. Ag undergoes tarnishing effect because of chemisorbed sulfur-based
contaminants, that would preclude its use for plasmonic-based devices, due to a significant
broadening and weakening of the LSPRs. Nevertheless, our study provides a straightforward and low-
cost solution to achieve stable Ag NPs by passivating them with a self-assembled monolayer of
hexanethiols. Conversely, Al forms a few nm-thick stable oxide layer almost immediately on
exposure to air, that preserves the nanoparticles from further degradation, ensuring long-term
durability. Therefore, several practical applications for aluminum-based nanoantennas working at
UV/VIS frequencies could be envisioned. Actually, we demonstrate a controllable and reliable
fabrication process of Al bowtie dimers with challenging nanogaps down to 3 nm, by combining

electron and helium ion beam lithography technologies. [6] Optical investigation of the proposed
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ultra-narrow gap bowtie nanoantennas highlights the possibility to observe enhanced light scattering

in the visible range, of particular interest for disruptive biosensing and nanophotonics applications.

(1]

(2]

(3]

(4]

(5]

(6]

I. Lieberman, et al. Plasmon-Resonance-Enhanced Absorption and Circular Dichroism.
Angew. Chem. 2008, 120 (26), 4933-4935

A. Yang, et al. Real-Time Tunable Lasing from Plasmonic Nanocavity Arrays. Nat. Commun.
2015, 6, 6939

F. Todisco, et al. Toward Cavity Quantum Electrodynamics with Hybrid Photon Gap-Plasmon
States. ACS Nano 2016, 10 (12), 11360-11368

F. Todisco, et al. Exciton-Plasmon Coupling Enhancement via Metal Oxidation. ACS Nano
2015, 9 (10), 9691-9699

M. Scuderi, et al. Nanoscale Study of the Tarnishing Process in Electron Beam Lithography-
Fabricated Silver Nanoparticles for Plasmonic Applications. J. Phys. Chem. C 2016, 120 (42),
2431424323

D. Simeone, et al. Tailoring Electromagnetic Hot Spots towards Visible Frequencies in Ultra-
Narrow Gap Al/Al,O; Bowtie Nanoantennas. ACS  Photonics 2018, DOL
10.1021/acsphotonics.8b00665
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EPR CHARACTERIZATION OF CONNECTIVE TISSUE DYSPLASIA
FOR MEDICAL APPLICATIONS

D.Kh. KHAIBULLINA!, M.I. IBRAGIMOVAZ?, A.I. CHUSHNIKOV?, L.V. YATSYK?,
R.G. ESIN!, and V.Yu. PETUKHOV ?

'Kazan State Medical Academy, Kazan, Russia
2 Zavoisky Physical-Technical Institute, FRC Kazan Scientific Center of RAS,
Vatutina 13, 420064 Kazan, Russia
dina.khaibullina@mail.ru

Connective tissue dysplasia is a multi-organ and multi-system pathology with progressive
clinical course. The prevalence of this pathology in the population according to various authors varies
from 26 to 80 %. Despite the considerable progress of clinical medicine in the diagnosis and treatment
of this disease, its pathogenesis is still not fully installed. According to modern concepts the trace
elements play an important role in the development and implementation of clinical manifestations of
connective tissue dysplasia. In particular, the special role is given to magnesium ions. This fact comes
from a physiological point of view that the main part of Mg?" is concentrated in bone, tooth enamel
and in tissues with high metabolic activity (brain, heart et al.). At the same time, there are no
practically any data on the impact of other trace elements to the pathogenesis of connective tissue
dysplasia inside the human organism.

At present work X-band EPR study of blood serum samples collected from patients with back
pain related to connective tissue dysplasia (n=17) and controls (volunteers of adult outpatient
department, n=3) was carried out in the temperature range 5—-80 K using the spectrometer Bruker
EMX-300. EPR spectra gives the possibility for obtaining the quantitative information about such
ions as Cu** in ceruloplasmin (Cp) and Fe*" in transfferin.

In all patients EPR serum blood spectra the high level of Cu?>* - Cp was revealed. It must be
emphasized that all patient’s blood parameters such as the rate of blood sedimentation, C-reactive
protein, rheumatoid factor (all of them are the characteristics of inflammatory process in the body)
were in the normal range. At the same time, it is now established that the concentration of Cp in the
serum increased in acute and chronic inflammatory processes. The increased level of the Cp indicates
tissue damage and infections as well. It should also be noted that in some cases were registered the
changes in Cu** - Cp shape line. For such patients the changes in Cu" - Cp shape line were correlated
with biochemical parameters as elevated levels of the type I collagen (b-cross-laps) in the serum and
secretions of deoxypyridinoline in urine. We think that in the pathogenesis of connective tissue
dysplasia the role of copper is undervalued and requires further research. The data obtained will

certainly be of interest for medical applications.
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K BOITPOCY Ob AHOMAJIMAX JIEKTPOPUZHYECKUX ITAPAMETPOB B
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A.Ill. ABIUHOB!, P.®. BABAEBA?

! Bakunckuii F'ocyoapcmeennviii Ynusepcumem
Asepbatiodcanckas Pecnyonuka, Az 1145, 2. baky, yr. 3. Xanmnosa, 23
2 A3epbaiioocanckuii I'ocyoapcmeennuiil Ixonomuueckuii Yuusepcumem (UNEC)
Asepbaiiocanckas Pecnyonuka, Az 1001, 2. Baky, yr. Ucmuenanuiiam, 6
babaeva-rena@yandex.ru

B nuanazone T= (77+450) K uccnenoBana temmeparypHas 3aBUCUMOCTb YACJIbHOM 3JIEKTPO-
poBOIHOCTH (o), ko3¢ dunmenta Xosmia (Rx) n moaBukHOCTH CBOOOHBIX HOCUTENEH 3apsaaa ([1) B
CJIOMCTHIX MOHOCEIEHHIaX MoNynpoBogHuKkoBeix coequnennit AMBY! (monocenennos rammms u
WHIUS) C Pa3IMYHBIM TEXHOJOTUYECKUM IPOUCXOXKIECHUEM. YCTaHOBJIICHO, YTO C MOHUKEHUEM
temmeparypsl ot 300 K o 77 K B uccienyemsix obpasiax 3HaueHue Rx moutu He MeHSIOTCS, a Be-
JUYMHA G U [ - CUIIbHO yMeHbInatoTcs. [Ipuuem xon kpuBbix 3aBucumocteit 6(T) u pn (T) npu sTom
IIOYTH cOBIajaeT. B MoHOKpucTaimax o0OMX MOJIYHPOBOAHUKOB B OOJACTH HU3KUX TEMIEpaTyp
(mpu T<(200+230) K, B 3aBUCHMOCTH OT BEJIMYHMHBI G OOHAPYKEH aHOMAJIbHBIA XapaKkTep 3aBUCH-
MOCTH TOABUKHOCTH CBOOOIHBIX HOCHUTENEH 3apsiga oT ucXxoAaHoro (umeromero mecto mpu 77 K)
3HAYEHUS yJENbHON MPOBOAMMOCTH oOpa3ia. B 4yacTHOCTH, [l ¢ MOBBINIEHUEM TEMIEPATYpPhI yBe-
JIMYUBAETCSA 110 aKTUBAIMIOHHOMY 3aKOHY.

[lokazaHo, 4ro oOHapyXkeHHble B oOmactu Temneparyp 7< (200+230)K anomanun
ANEeKTPOPU3NYECKUX TapaMeTPOB, B TOM UHMCJE TOJBMKHOCTH CBOOOTHBIX HOCHUTENEH 3apsaa B
BBICOKOOMHBIX MOHOKPHUCTAIIJIAX MCCIEIYEMBIX MOJYIPOBOJHUKOB HE MOTYT OOBSCHSTHCS JIMIID B
paMKax TEOpHH O MOABMKHOCTH B KBa3WYMOPSIOYCHHBIX KPUCTAUIMYECKUX MOTYIPOBOJIHUKAX. B
HU3KOOMHBIX MOHOKpPHUCTaJUIaX HpPH BCEX PACCMOTPEHHBIX TEMIIEpaTypax, a TakkKe BO BCEX
M3Yy4aeMbIX KpHUCTajllax B OO0JAacTH BBICOKMX Temmeparyp - 3aBucuMmocTh W(T) momumnsiercs
3aKOHOMEPHOCTH, KOTOpas XapakTepHa KBa3HYIMOPSIOUYEHHBIM KPUCTALTUYECKUM TOJYIPOBOIHU-
Kam TpU JOMHUHUPOBAHUH PacCesiHUsI CBOOOAHBIX HOCUTENEH 3apsi/ia Ha aKyCTHUYECKUX KOJIEOaHUIX
pemtetkn. Habmromaemple aHOMaIUK 3IEKTPOPHU3NUECKUX MMapaMeTPOB, MPEXKIE BCETO, CBSI3AHBI C
HaJIMYMEeM B UX CBOOOJHBIX YHEPTeTUUYECKUX 30HAX ApeiidoBBIX 6aphepoB ¢ BeIcOTOM (Agi) mpu 77K
JUISL Pa3JIMYHBIX 00pa31oB (B 3aBUCUMOCTH OT UCXOHOTO 3HAYEHHSI G) KPUCTAIJIOB CEIeHU/1a Tajluus

n naana ~0.05+0.15 3B n ~0.10+0.20 »B, cooTBeTCTBEHHO.
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JEKTPUUECKHUE U TAJTbBBAHOMATHUTHBIE CBOMCTBA
HEPEJAKCHUPOBAHHOM 'ETEPORIIUTAKCHAJIBHOM CTPYKTYPBI InAsi-xSbx

H.A. ABJIYJUIAEB!, I'JI. Apbdsmm¢pKUIA2, T. KUIIIUA3EZ O.A. AJIUEB!,
X.B. AJIMT'YJIMEBA!, K.M. XKA®APJIN!, K.IIIl. KAXPAMAHOB!,
H.T. MAMEJIOB!, B.H. 3BEPEB?®

"Unemumym @uzuxu HAH Azepbaiioscana, Az-1143 Baky, Azepbaiiosican
2Sz‘ony Brook Unversty, Stony Brook, New York 11794, USA
S Unemumym ¢uszuxu meépoozo mena PAH, 142432, Yepnozonosxa, Poccus
abnadir@physics.ab.az

HepenakcupoBannbie ciou TBEpAOro pactBopa InAsixSbx (x=0,43 u x=0,38) ObuIH MOTYyYEHBI
METOJIOM MOJIEKYJISIPHO-TY4eBOM AMUTAKCUU C UCIIOJIb30BaHUEM TpafueHTHhIX OydepoB GalnSb u
AlGalnSb [1]. Bricokoe kauecTBO MOJYYEHHBIX TOHKHX IUICHOK MOJTBEPKAACTCS pe3yJbTaTaMu
WCCIICIOBAaHUI  BBICOKOpA3pelIaloNIeil PEHTICHOBCKOW Au(pakmuy W MHUKPO-PaMaHOBCKOTO
paccesinus [2].

HccnenoBanus 31eKTPOIIPOBOAHOCTH MPOBOIMINCH B MIMPOKOM obmactu temmeparyp 5-300K.
N3 TtemmeparypHBIX HCCIIEJOBAHUW COMPOTUBIICHUSI BBIABICH aKTHBAIMOHHBIM  XapakTep
3aBUCUMOCTH COIPOTHBJICHUS OT TeMIEparypbl W s coenuHeHus InAsos7Sbo4s, sHEprus
aKkTuBauuu coctabisia 120meV, 4To cornmacyercs ¢ JaHHBIMU O IIUPHUHE 3alpeniéHHON 30HBI U3
ONTUYECKUX U3MepeHuit [1].

lanibBaHOMAarHUTHBIE U3MEPEHUS MPOBOJUIUCH MpU Temmeparype SK U B MarHUTHBIX MOJSIX
Bioth A0 8T. M3 nmanHbix u3MmepeHuil s¢ddexra Xosma BbIABIEH SJIEKTPOHHBIM XapakTep
MIPOBOAMMOCTH C KOHIIEHTpAIMEel AIIEKTPOHOB n=6-10'® cm (mns InAso62Sboss) m n=5-10' cm™
(mmst InAso,57Sbo 43). Kak BUAHO, ¢ yBeTHYEHHEM COJEPKAHUS aTOMOB Sb KOHIIEHTPAIIUS JIEKTPOHOB
B TBEpIOM pacTBope InAsixSbx ymeHbIaercs.

UccnenoBanus MarHUTOCOTPOTUBIICHUS BBISIBUIIN 0oJbI110€ MI0JIOKUTETIbHOE
MarHMTOCONIPOTHUBIIEHUE B FE€TEPOINUTAKCHATIBHBIX CTPYKTYypax InAsixSbx (x=0,43 n x=0,38): npu
BennuuHe MarHutHoro noist B=7T conpoTtuBnenue Bo3pacraer noutu 13 pas, T.e. Ap/p=12. 310
CBUJICTEIBCTBYET O BBICOKOW MOJABMXKHOCTH HOCHUTENIEW 3apsaa — 3leKTpoHoB. Kpome Toro, Ha
MOJIEBOM 3aBHUCHMOCTH MAarHUTOCOIIPOTHUBIICHHUS HAOMIOJAIOTCS OWEHHS, XapakTepHbIE s
ocrmuisinuid [llyorukoBa-ae ['aza.

[IpoBenen dypbe-aHanM3 OCHWLIALMNA MarHUTOCONPOTHBIEHUSA. OlEHEeHHas W3 Iepuoaa
OCHMJUISIIIUA MarHUTOCOMPOTUBJICHHS] BEIMYMHA KOHIIEHTPAllUM HOCUTENeH 3apsia OKaszalach
npumepHo paBHoit n=10'7 cm™, uTo yHOBIETBOPHUTENLHO COTIACYeTCS ¢ JAHHBIMH 110 H3MEPEHUIO

s dexra Xoma.
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Ce2SnSes BIRLOSMOSININ ELEKTRIK VO ISTILIKKECIRICILIYI

V.9. ABDURAHMANOVA!, NM. ABDULLAYEV!, H.M. 9SKOROV', $.S. ISMAYILOV?

I AMEA H.B.Abdullayev Fizika IZnstitutu
2 AMEA Radiasiya Problemlari Institutu
abdurrahman.vafa@gmail.com

CexSnSes birlogsmasindo elektrik vo istilik kegiriciliyini 6l¢iilmiisdiir. Tocriibalor T=77-850 K
temperatur intervalinda aparilmisdir. Ce2SnSes birlosmosi SnSe-CexSes kosiyindo 1:1 nisbatindo
almir. Miioyyon olunmusdur ki, Ce2SnSes birlosmosi kristallasdig1 zaman T=825°C temperaturunda
parg¢alanma bas verir. Buna goro sintezdon sonra yenidon toz halina gotirilmis vo presloma iisulu ilo
onun kristalr alinmigdir. Niimunonin fiziki-kimyavi analizi edilmisdir: rentgenfaza analizi, DTA,
sixlig1 toyin edilmisdir. Alinan naticalor Ce2SnSes monokristalinin tam stexiometrik torkibs uygun
oldugu miioyyon edilmisdir.

Miioyyan olunmusdur ki elektrik kegiriciliyi 4 dofo azalmisdir (Gsnse=14,0 Om™'sm™), T=300-
420K temperatur intervalinda 1-ci akseptor soviyyasinin aktivlosma enerjisi €1 =0,29 eV tortibindadir
vo T-nin sonraki artiminda daha dorinds yerlogsmis 2-ci akseptor zolaginin hoyacanlanmasi hesabina
o-nin qiymati siirotlo artir (€2=0,8 eV) vo moxsusi kegiricilik oblastina yaxinlasir (T>625). o(T)
astliligimin analizi gostorir ki, Ce2SnSes birlogsmosinin termik qadagan olunmus zonasinin giymati
Aeg~0,88 eV tortibindadir vo elektrik kegiriciliyinin mexanizmi bir ndv zonalar arasi sigrayisl
kecidlor hesabina bas verir. Lorens adadinin Lo=2,45-10® Vt-:Om/K? giymotinden istifado etmoklo
miixtolif temperaturlar {i¢iin elektron kegiriciliyinin (ye1) qiymati toyin olunmusdur.

Miioyyan olunmusdur ki,T=300K-do e timumi istilikkegiriciliyin 0,14% -ni togkil edir vo
temperaturun artmasi ilo T>620K-do ye=0,41% artir. Miixtolif temperaturlar Gglin yq =Yo -Yel
hesablanmis vo miioyyon olunusdur ki, y-nin qiymaeti temperaturun artmasi ils todqiqat apardigimiz
temperatur intervalinda T<700K-o qodor miitonasib azalir. Ce2SnSes kristalinda fononlarin asason
noqtovi defektlordon sopilmasi Ustlinliik togkil edir. T>700K-da bipolyar diffuziyanin intensivlogsmasi

hesabina istilik miigavimatinin xatti asililig1 qismon pozulur vo maddanin istilikkeg¢iriciliyi artir.
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PABPABOTKA TEXHOJIOI'MM U KOMMYTAIIUN OXJTAKIAIOIIUX
TEPMOJJIEMEHTOB HA OCHOBE XAJIBKOI'EHUJ10OB BUCMYTA U CYPBMbI

A.A. MATEPPAMOB, ®.X. MAME/1O0B, K.I'. XAJIMJIOBA
Hnemumym @uzuxu um I'M. A60ynraesa HAH Azepbatioscana, Baky
aydinm842@yandex.ru

PaccmoTpeHa BO3MOKHOCTb NPUMEHEHUS! TEXHOJOTHH OCAXKACHUS METAJUIMYECKUX TOKPBITHI
st popMUPOBaHUS HU3KOOMHBIX 3alIUTHBIX MOKPBITUH B 30HE KOHTAKTa METaJljla TOKOBEAYIIEH
IIMHBI C BETBSIMH TEPMOIJICMEHTA.

Meton maiikd, HCHONB3yeMBId TpH COOpPKE OXJIAXKIAIONIETO TEPMOIpPeoOpa3oBaTEs,
CIOCOOCTBYET aKTHUBHU3AIMH XUMHYECKOTO B3aUMOJCHCTBUS WM AU(P(PYy3HOHHBIX MPOIECCOB Ha
KOHTAKTax T[PHUIIOK-TIONYIPOBOJHUK W  TpUNOW-MeTaul. B ciydae ke  HM3TOTOBJICHHUS
TepMOTpeoOpazoBaTes Uit padOThl B BAKYyME, TPOBOJIUTCS €ro 00e3rakuBaHUe 0] OTKAYKOH MpH
temneparype 10 420K. OueBuAHO, YTO B 3TOM CIy4yae MPOLECChl XUMUYECKOTO B3aWMOJAECUCTBUS
MPUTIOST B O0JIACTSIX KOHTAKTa KaK C IOJYPOBOJAHUKOM, TaK M C METAJUIOM TOKOBEIYIIECH IIUHBI,
PE3KO aKTUBU3UPYIOTCS. [IpeoTBpaTUTh BhINICYKa3aHHBIC MPOIIECChl BO3MOXKHO ITyTEM HAHECCHUS
Ha KOHTaKTUPYIOIIUE TOBEPXHOCTH aHTUAM(D(PY3UOHHBIX CIIOEB, KOTOPBIC OJIKHBI CMaYMBaTHCS
M3BECTHBIMU TpUTOSAMU. B mpakThke, HaHeceHHe aHTHIU(P(Y3HOHHBIX CIOEB TPOBOAAT Kak
METOAAMHU SJEKTPOXUMHUYECKOTO HIIM XMMHUYECKOTO OCAXKACHUS, TaK U BaKYyMHOTO DPACIBLICHHUS.
Kaxplif u3 3TUX METOJI0B UMEET CBOM IMOJIOKUTENbHBIE U OTPULIATEIbHBIE CTOPOHBI.

[ToBblieHue TONMUHBI aHTUAUD(Y3MOHHOTO METAITIMYECKOrO0 MOKPBITUS BO3MOXKHO MYTEM
HaHECEHU MOCIIEeIOBATEIHHO Ha TOPIIHI BETBEH TEPMOIIEMEHTOB JIBYX METAIUTMYECKHX IJIeHOK. [1pn
TaKOM TIOJIX0/I€ B KaY€CTBE NMEPBOH IJICHKH, TIOKPHIBAIOIICH TOPIIBI BETBEH TEPMOIIIEMEHTOB, MOKHO
HCIOJIb30BATh TYrOIIABKUE METAJUIbl, HAIPUMEP XPOM, XMMUYECKH MEHEE UHEPTHBIE K MaTepHalty
BETBE TepMoInpeoOpazoBartest Ipy TeMIepaTypax, HEOOXOAUMBIX Uil TEXHOJIOTHYECKUX Onepanui
Ha/I OXJIQJIUTENIEM, a B KayecTBE BTOPOTO TOKPBITUS - HUKENb, KOTOPBIA XOPOIIO CMAadyuBaeTCs
W3BECTHBIMU TPUTOSIMHA. Il MIpeIBapUTENBHOW ONEHKH Hadala XUMHUYECKOTO B3aMMOICHCTBUS
MaTepHaJiOB BETBEH TEPMOIIEMEHTOB HA OCHOBAaHUH XaJIbKOT€HU/I0B BUCMYTa U CYPbMBbI C HUKEJIEM
U XpoMmoM, MeronoM audpdepuHmanbHo-TepMudeckoro anamusa (JTA) mnposenena 3ammch
HarpeBaHus cMecel MopomKoB «n» - Biz Tezss Seo 12 1 «p» - Sbis Bios Tes ¢ mopomkaMu Hukess
U XpoMa.

ITo mpennoxeHHOMY cHOCO0Yy OBIIM M3TOTOBJIEHBI 3KCIEPHUMEHTAIbHBIE TEPMOIJIEMEHTHI U3

30HHO-HAINPaBJIEHHBIX KPUCTAIOB «n» - Bix Tezgg Seo, 12 U «p» - Sbyis Bigs Tes,
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CIHIEKTP ITPOITY CKAHMA BixSe3<Se>

C.P. ABUMOBA, U. KACBIMOI'JIbI, H.A. ABAYJIJIAEB,
K.lII. KAXPAMAHOB, HM. ABAYJIUIAEB

HUncmumym @uzuxu um I'"M. A60yrnaesa HAH Azepbatioscana, baxy
sevinc_azimova_82@mail.ru

B noknane paccMOTpeHbI ONTHYECKUE MPOLIECCHl Ha MOBEPXHOCTU TOHKUX MIIEHOK BixSes u ux
CHEKTPhI MPOMYCKAHUS.

OCOOEHHOCTBIO 3apOKJCHUS HOBOH (ha3sl HAa TIOBEPXHOCTH momnoxkek u3 AzVBsY!

o
CPaBHEHMIO C TOMOI'€HHBIM 00pa30BaHUEM SBJISIOTCS PAa3IMYHbIE 1e(EKThl: TOUCUHBbIE U JTMHEHHBIE.

[loBepxHOCTH Jake€ WJCAIbHBIX KPHUCTAJUIOB, HMEIOIINUE Hebolbuioe OTKIOHEHHE OT
IJIOTHOYNAKOBAaHHOM OpUEHTAIMM, SIBJISIOTCS CTYNEHYAaThIMH, MOBEPXHOCTHBIMM BaKaHCHUSIMH,
BBIXOJIOM JIMCIJIOKAIMHA, MEX3EpEeHHbBIMU I'PAHULIAMH M HaHOOCTpoBKamMH. HaHOOCTpOBKM ciyxar
OPUEHTUPYIOIIMMHU LIEHTPAaMH IIPU POCTE IUICHOK M SBISIOTCS PACCEMBAIOIIMMU LIEHTPAMH CBETa.
[ToBepXHOCTh BHOCHUT CYIIECTBEHHOE pa3HOOOpa3We B MeEXaHWU3MBI pOCTa 3apojsimeid. Ha
MIOBEPXHOCTHU Pa3IMyaroT CJIEIYIOINE OCHOBHbBIE CIIOCOOBI MUTPALlUU ATOMOB M PAaCIPOCTPAHEHHUS
SHEpIuu:

- TpexMepHasi Ui oobeMHas 1M Py3ust aTOMOB U TPEXMEPHBIM OTBO TEIIa;

- ogHoMepHast 1updy3rs aTOMOB BJIOJIb CTYIIEHEH TOTOKKH.

DNEeKTPOHHO-MUKpOCKONHUeckue u3o0paxkeHus mnoiydanun Ha ACM wmapku UHC-AFM.
Pentren - audpakumonnsie (PZl) uccriemoBanHus npoBoawiMCh Ha ycraHoBke Mapku Philips
Panalytical. IlpuroroBieHue YMCTOI MOBEPXHOCTH IyTEM CKOJIA CHEUATbHBIMU HHCTPYMEHTaMU
OCYIIECTBIISIOCH BAOB OazucHoi mockoctu (0001). [Ist Bcex ernpoBaHHBIX 00pa3I[0B TOMHMO
ACM - wusobpaxenus nosepxsoctu (0001) A>VB3Y! B 3D macmrabe uccnemosansi ACM -
n3o0pakenus B 2D macmtade, GyHKIMM pacpeiesIeHUss HAHOYACTHIL C OJMHAKOBBIMU pa3Mepami,
IUIOTHOCTb paciipeiesieHus: HaHo(pakTaioB Ha noBepxHocTH (0001) mo BeIcoTeE.

B moHokpuctamiax BixSes<Se> wmexay crnoamu Te®-Te') momyuensl HaHOOCTpOBKH,
UMEIoIUE HaHOpa3Mephl 5-20HM U BIusOmKe Ha KO3 (GUIHUEHT NPOMYyCKaHUs B JITTMHHOBOJIHOBOM

obmactu A (750 +900HM).
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CiGSS 9SASLI KONSENTRATORLU GUNOS CEVIiRiCILORI

N.N. ABDULZAD®!, V.M. ANDREEV?, D.A. 9OHMODOVA!, N.N. MURSAKULOV!,
C.9. SOBZOLIYEVA!, M. YAKUSEV?

I AMEA-mn H.M Abdullayev adina Fizika Institutu
2 A.F.Ioffe adina FTI, Sankt-Peterburq
3 Fizika Béliimii, SUPA, Strathclyde Universiteti, Glasgow G4 ONG, Birlogmis Kralliq
nmursakulov(@physics.ab.az

Isdo gostorilmisdir ki, maqnit sistemlori siiriisdiiriilmiis iki maqnetrondan isti-fado etmoklo
magnetron tozlandirilmast va MOCVD texnologiyalarinin inteqrasiyast vasitosi ilo I-III-VI
(Cu(inGa)(SeS) (CIGSS), IlI-V (GaAlAs , GalnP vo digorleri) va IV (Ge, Si) osash yiiksok
effektivliyo malik coxkaskadli konsentratorlu giinas elementlorinin alinmas1 miimkiindiir.

Magqnit sistemlori siirlisdiiriilmiis iki maqnetrondan istifade etmoklo magnetron tozlandirilmasi
iisulu ilo gadagan olma oblastinin tobagonin ga-linliginin artmasi istiqgamatinds sabit vo ya varizon
sokildo alinmas1 miimkiinliiyti I-III-VI nazik tabagoelorinin ¢oxkaskadli, miirokkab strukturlu giinog
elementlorinds aktiv uducu rol oynamasi daha magsedosuygundur. MOCVD texnologiyas1 vasitasi
III-V birlogsmalorinin istonilon konsentrasiyaya malik epitaksial tobagalorinin alinma-s1 miimkiinliiyii
onun vasitasi ilo ¢oxkaskadli strukturlarda kaskadlar aras1 kommu-tasiya elementlorinin yaradilmasi
iciin istifads edilir. III-V materiallarina nisbaton I-III-VI materiali hesabina aktiv tobaqads optic
udma omsalimin artirilmast vo xilisusi miiqavimetin azalmasi sayossinds giinos elementlorinin
effektivliyinin xeyli artmasina, homginin gilinos elementinin maya doyeorinin kaskin sokildo asag:
diismasina gotirib ¢ixarir. Konsentrator- foto-elektrik ¢evirici (FEC) ciitiinin optik oxu giinogo istiqa-
moatlonmalidir. Bu zaman konsentrasiya etmanin tortibi 500-1000 va daha ¢ox olan zaman element-
giinog clitiiniin qarsiliglt uzlagmasimin handosi doqiqliyi vo giinosi izlomenin bucaq doqiqliyi ¢ox
yiiksok olur. Ohomiyyatli dorocods yiiksok koncentrs edilmis giinos stlialart ilo isloyon FEC-nin
istehsalinin inkisaf etdirilmasi basqa tip ceviricilora nisboton Fi©-nin 2-3 dofadon ¢ox olmasi, vo
FEC-i {i¢iin i1slonilon yarimkecirici materiallarin istifadasinin koskin doracodo asagi salinmasi, is1qh
giin orzindo qurgunun homiso gilinogo toraf istigamotlonmosi hesabina daha da ¢ox elektrik enerjisi

istehsal etmasidir.
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MOP®OJIOT sl MOBEPXHOCTH TOHKOM IJIEHKH Cu2ZnSnSes, IOJTYYEHHOM
METOAOM MAT'HETPOHHOI'O PACIIBIVIEHUSA

H.H. ABAYJI3AJE, 1.A. AXME/IOBA, H H. MYPCAKYJIOB
AMEA-nin H.M Abdullayev adina Fizika Institutu
nnmursakulov@physics.ab.az

MeToioM MarHeTpoOHHOTO paclbUIeHHs B aTMocepe aproHa Ha CTEKISHHOW IOJIOXKKE
BBIpAIEHbl TOHKOIIEHOYHBIE CTPYKTYpbl Mo/Cu2ZnSnSe4/CdS/Mo. UccnenoBaHbl OBEPXHOCTHBIM
penbed u HaHOCTpYKTYpa meHok CuxZnSnSes (CZTSe).

[Mneaku CuxZnSnSes (CZTSe) Obmm momydensl TommuuHOM 50-150 nm. Craenansr
CpPaBHUTEJIbHBIA aHaIN3 MOP(OJIOTUHM IUICHOK, IMOJYYEHHBIX HEMOCPEICTBEHHO Ha CTEKJISTHHOU

HNOJJIOKKE M Ha TOBEPXHOCTH HIDKHEH

METAJIMYECKOM  TOHKOW  IUICHKM W3

MOJIHOICHA. H3BecTHO, dYTro  Kak

JNeKTpUYecKue  (Hampumep,  yIelbHas

IPOBOAMMOCTh) W ONTHYECKHE CBOWCTBA
Zigearee] (k03 PUIHEHTHI OTPaKSHUS U TIOTJIOIICHHUS )
200

- CZTSe 3aBUCAT Kak OT TOJIIMHBI IUICHKH,

TaK M OT IOBCACHHA IIPOBOAMMOCTH C

0COOEHHOCTSIMU pelibeda MOBEPXHOCTH.

Lenbto naHHOW  paboOTHI SABJISETCS BBISIBICHHWE AKTHBHBIX MOBEPXHOCTHBIX HAHO OOBEKTOB
METOJIOM aTOMHO—CHJIOBON MHUKPOCKOIUHU. PacCMOTpEeHb! MOBEPXHOCTHBIE HAHO OCTPOBKH IJIEHOK
CZTSe, nony4eHHbIX KaK Ha CTEKJIIHHBIX NOAJIOKKAX, TAK M HA MPEIBAPUTEIILHO HAHECEHHOM Ha
creksio ieHke Mo. Ioxydensl crneayromnuye CTpykTypsl: a) Ha moBepxHocTH CZTSe BbIsIBIIEHBI HAHO
O00BEKTHI C Pa3IMYHbIM MPOCTPAHCTBEHHBIM pacmojokeHueM HaHo ocTpoBKkoB (HO) perymspHbix
paBHBIX BBICOT - 5-10 nm; 0) nuddysznonHoe — ckonnenTpupoBannusie HO ¢ BeicoTamu 6osiee 15nm.
YcranoBieHo, uTo AU(QPYy3nOHHBIE MpPOIEcChl B BUAE KOAIECIEHLUUHU MPHUBOIAT K COIMKEHUIO
OTACNBHBIX MaJbIX HAHOYACTUI] U O00pa3oBaHUIO KOHTAKTOB MEXIy HHUMH; MOTYT
B3aUMOJICHCTBOBATH ABa, Tpu u 6osiee HO. Bee n3nokeHHOE TPOIEMOHCTPUPOBAHO HA PUCYHKE.

Pabora nonnepxana poumom YHTIL] (mpoekt Ne 6148).

27


mailto:nnmursakulov@physics.ab.az

YCJIOBUSI POCTA NOJIHOCTBIO OJJTHOPOJHBIX MOHOKPUCTAJLIIOB
IIPA MOJEJIMPOBAHIUM PACHPEJEJEHUSI IPUMECEM Ga u Sb B
MOHOKPUCTAJIJIAX Ge-Si, BBIPAIIEHHBIX METO/IOM JBOIHOI

MOJANUTKHU PACILIABA

3.A. ATAMAJIMEB, 3.M. UHCJIAM3AJIE, I'.X. A’KJIAPOB
Uncmumym @uzuxu HAH Azepbatioscana
zangi@physics.ab.az

B nacrosimelr pabote B mpaHHOBCKOM MNPUOIMKEHUH PELICHbl TEOPETHYECKHE 3aJayd IO
pacnpenenenuto npumeceit Ga u Sb B OJHOPOJHBIX MO COCTAaBY OCHOBHBIX KOMIIOHEHTOB
MoHOKpucTamax Si-Ge, BbIpallleHHbIX HHHOBAIIMOHHBIM METO/I0M JIBOMHOM MOANUTKY pacIliaBa.

Lenb paboThI: yCTaHOBIEHUE BO3MOXKHOCTEH METOJIa JBOMHOW MOAMMUTKH Ji BhIPAIUBAHUS
OJTHOPOJHBIX MOHOKpPUCTAIIOB cucTeMbl (Ge-Si ¢ 3aJaHHBIM COCTaBOM OCHOBHBIX KOMIIOHEHTOB U
aKCHAJIbHBIM KOHLIEHTPAIIMOHHBIM npoduiem npumeceit Ga u Sb.

[IpencraBiena KoHLeENTyaldbHasi CXeMa W OINKWCAH METOJ BBIPALIUBAHUS M JIETHUPOBAHUS
KPUCTAJUIOB TBEpAbIX pacTBOpoB Ge-Si myTéM ABOIHOM MoANUTKHM paciuiaBa. C MOMEHTa Hayaia
pocta MOoHOKpHcTaiia u3 pacmiaBa Ge-Si<Ga, Sb> 3agaHHOro cocraBa, B HEr0 OJHOBPEMEHHO
BBOJISITCS CTEP>KHU U3 uucToro Si u Ge.

[Ipy cooTBeTCTBYIOIIEM MOJ0OPE COOTHOIIEHUS CKOpPOCTEH KPHUCTAUIM3AlMM U TMOANUTKU
pacruiaBa, KOHIEHTpausi OCHOBHBIX KOMIIOHEHTOB (Ge u Si) B paciuyiaBe 0CcTaeTcs MOCTOSIHHOM.

[IpencraBnensl xapakTepHble KpUBbIE 3aBUCUMOCTH KOHIIEHTpauuu npumeceid Ga u Sb Bnoin
kpuctamioB Geo.75510.25, BRIPAIIEHHBIX METOJIOM JABOMHOM moanuTku. Pacuersl mpoBeaeHs! s S-Tu
Pa3IMYHBIX PEXKUMOB MOANUTHIBAHUS paciulaBa, 00ECIIEUYUBAIOLIUNX POCT KPUCTAIOB C 3aJJaHHBIM
COCTaBOM OCHOBHBIX KOMIOHEHTOB. OCO0OOro BHUMAaHHS 3aCIYKMBAET BO3MOXHOCTH IOJIyYEHHS
MOJIHOCTBIO OJJTHOPOJHBIX KPUCTAIOB TBEPAbIX pacTBOPOB (eixSix Kak MO COCTaBy OCHOBHBIX

KOMITOHEHTOB, TaK U M0 KOHIIEHTPAIIMOHHOMY MPO(UITIO MPUMECEH B MaTPHUIIE.
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MNOJABUAKHOCTH CBOBOJHBIX HOCUTEJIEHN 3APSAJIA B KPUCTAJIAX
Gei1xSix (0=x<0.30), KOMIVIEKCHO-JIET'TPOBAHHbIX IIPUMECAMM Ga, Sb u Ni

3.A. ATAMAJIMEB
bakunckuii ['ocyoapcmeennwiii Ynusepcumem
zohrab@physics.ab.az

B nacrosieit pabore npencTaBieHbl JaHHBIC 110 Pe3yIbTaTaM HUCCIICAOBAHUIN TeMIepaTypHbIX

3aBUCUMOCTEH MOIBHMXKHOCTEH DJIEKTPOHOB (4,) W IBIPOK (4, ) B KOMILUIEKCHO-JIETHPOBAHHBIX

kpucramiax Ge<Ga,Sb,Ni> u Geix Six <Ga,Sb,Ni> (0<x<0.30) c y4yeToM JBYKpaTHOTO
AKILCIITOPHOTO I[eﬁCTBPISI nmpumMecu HUKEIIA u BO3HUKHOBCHUA JOIIOJIHUTCIBbHBIX
TEPMOMHIYIIUPOBAHHBIX AKI[ENITOPHBIX KoMIUTEKCOB (AK) B MaTpHIax.

Llens paboThI: ONpenEIeHNE SKCIEPUMEHTANIbHBIX TEMIIEPATYPHBIX 3aBUCHMMOCTEH 4, M 4, B

KOMILIEKCHO-JIETHPOBAaHHBIX puMecsiMu <Ga,Sb,Ni> kpucramiax Ge-xSix (0<x<0.30) B unTepBaie
77-300K u ycraHOBIIEHHME BO3MOXHOCTH KOJMYECTBEHHOM HHTEpIpEeTaluyd MHOJYyYEHHBIX
pe3yabTaTOB B paMKax CYIIECTBYIOIIUX TEOPUH U MPEACTaBICHUI, C y4ETOM CIIEKTPa OCHOBHBIX
SHEPreTUUECKUX COCTOSHUN YKa3aHHBIX MpuMeceil u JonoiaHuTeabHbix AK B 3ampernieHHON 30He
KPHCTAJUIOB.

[To maHHBIM TeMIepaTypHBIX 3aBHCUMOCTEH Kod(hduirenta Xomia u 3iaeKTporpoBoanoctu Ge
U  KOMILUIEKCHO-JIETHPOBaHHbIX KpucTamioB  GeixSix<Ga, Sb, Ni> (0<x<0.30) ompezneneHsl
OMUYECKHE MOABMKHOCTH 3JIEKTPOHOB U JIbIpok B uHTepBajse 77-300K. Ilopsinok koHUEHTpauuu

3. TlokazaHO, YTO JaHHBIE IIO

menkux npumeceii (Ga, Sb) B marpmme cocraBmanm ~10'cw
MOJIBFDKHOCTH CBOOOJHBIX HOCHTENeH 3apsnma B kpuctamiax Geix Six <Ga, Sb, Ni>, mocie
TepmooOpadoTku o6pasuoB mpu 1000-1050K, npuBonsieil K BOSHUKHOBEHHIO JOMOIHUTEIBHBIX
AK, yIOBIETBOPUTENHHO COTNIACYIOTCS C PACUETHBIMH, MOJTYYEHHBIMH B PaMKaX CYIIECTBYIOIIMX
TEOPHIl M MPEJICTABIICHUN, C YUETOM PACCESTHUS AJIEKTPOHOB U JIBIPOK Ha (HOHOHAX, OecropsiaKax

CIlJIaBa U MOHU3HWPOBAHHBIX ITPUMCCHBIX [ICHTPAX.
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KRAMERS-KRONIG ANALYSIS OF DIFFUSE REFLECTANCE SPECTRA OF
Ni1xZnxFe204 FERRITES

Sh.A. AHMADOVA, A.A. SADIGOVA, Sh.N. ALIYEVA, T.R. MEHDIYEV
G.M. Abdullayev Institute of Physics of NASA
Azerbaijan AZ-1143, Baku, H. Javid ave., 131

The results of the analysis of infrared spectra NiixZnxFe,O4 ferrite are presented [1] by Kramers
- Kronig. The spectra of n, k, &, &, Im(e") are calculated. As is known, the process involves the
addition of ions Zn to the structure of zinc-nickel ferrite in the form (Zn2*Fe3®,)[Ni?* Fel} 10,,
where there is change in the zinc in the substrate to the coherent change of Fe in A- and B-sublattices
and Ni in B. On the sublattice, the ion junctions are derived from the A sublattice of the subgroup of
Ni octahedral voids, thereby forming the FeOgs complex. Precisely, this process is accompanied by
changes in charge and spins distributions, and, consequently, with superfluous and double bonded
interconnections of cation nickel and glue. It is shown that the observed spectra of spectra are
reflected by the ferrite correlation with the Ni**, Zn?*, Fe?" and Fe*" concentrations in the different
concentrations.

This work was supported by the Science Development Foundation under The President of the

Republic of Azerbaijan-Grant Ne EIF-BGM-3-BRFTF-2+/2017-15/04/1.

[1] A.A. Sadigova, S.A. Ahmadova, Sh.N. Aliyeva, T.R. Mehdiyev, IR Diffuse Reflectance Spectra
of Nanopowders of NiixZnxFe,O4 Ferrites, AJP Fizika XXIV, 2018, s.26.
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WCCJIEJOBAHUE DJEKTPO®PUINYECKHAX CBOMCTB
TBEPIABIX PACTBOPOB CUCTEMDBI TlInTe2-T1YbTe:

A.M. AXMEJOBA
Asepbatioscanckuii I ocyoapcmeennulii Jxonomudeckull Ynugepcumem
arzu.70@bk.ru

B mHacrosimem 1okiiaze MpOBEACHO HCCIEAOBAHUS ANEKTPO(YU3MUYECKUX CBOWCTB TBEPABIX
pactBopoB cucteMbl TlInTe>-T1YbTe, B mimpokom uHTEpBaJIe TEMIEpaTyp.

VYcranoneno, uto B cucteme TlInTex-TIYbTe; cymectByer o6macts pacTBOpUMOCTH A0 12
Moib% TlInTe; npu 300K. TBepasie pactBopsl TlInixYbxTer, kak U UCXOAHOE TPOHHOE COCAMHEHUE
TlInTe,, xpucTaUIU3yIOTCA B TETparoHaJIbHONM CUHIOHUU. C LIEIbI0 BBIICHEHUS BIMSHHS PEIKO
3eMEeJNbHBIX 3JeMEHTOB Ha (pa3oBbie mepexonabl B peuierke TlInTe;, ObL10 HccIenOBaHO TEIIIOBOE
pacumpenue TBepabix pactBopoB TlInixYbxTez B untepsane remneparyp 77-400K. Ilokazano, uro
nipu niepexoze ot TlInTe2 k TBepABIM pacTBOpaM Ha €ro OCHOBE (ha30BbIil Iepexo He HabI0JaeTCsl.
DIEKTPONPOBOAHOCTE, 3hdexT Xosmra u Tepmo 3.14.c. uzmepsum mpu 300-1000 K.

[TonydeHHble pe3ynabTaThl YKa3bIBAIOT HA IOJIYINPOBOAHHKOBBIA XapakTep MPOBOAUMOCTH
tBepAbIX pactBopoB TllnixYbxTe; p-Tuma B ucciegyeMom HHTEpBalie TeMiepaTyp. TemnepaTrypHbie
3aBHCUMOCTH DJIEKTPONPOBOJHOCTH M Ko3(duimenta Xoima TBEpABIX PacTBOPOB OKAa3aIUCh
CJIOKHBIMU. MaKCHMyMBI 3JIEKTPOITPOBOAHOCTH Habto1anuch Ipu temmneparypax ~700, 715, 750 K,
st TBepAbix pactBopoB TlInixYbxTez, rne x=0,01, 0,04, 0,09, coorBercTBeHHO. C ManbHEHIINM
MOBBIIIEHUEM TEMIIEPATYpbl G YMEHBIIAETCS, AOCTUIrasi MUHMMYMa, CHOBAa pe3KO pacTeT. Takoe
MOBE/ICHUE AJIEKTPONPOBOJHOCTH B TBepAbix pacTtBopax TlInixYbxTe: mMoxer ObITh CBsi3aHO C
MPBIKKOBOM MPOBOJUMOCTBIO 110 IPUMECSAM B «XBOCTE» JIOKAIW30BAHHBIX COCTOSHUN y JTHA 30HBI
IIPOBOJAMMOCTH.

IIpu uccnenoBaHUM >IEKTPOPU3UUECKUX CBOMCTB TBepAbIX pacTBopoB cucteMbl TlInTes-
TIYbTe, nmokazaHo, yTo B 00JIaCTH PACTBOPUMOCTH IPH YACTUYHOM 3aMEIIEHUHM aTOMOB WMHIUS

aToMaMu I/ITT€p6I/I5[ murpuHa SaHpCIHGHHOﬁ 30HbI YMCHBINACTCH 110 3aKOHY aJAUTHBHOCTHU.
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NEUTRON DIFFRACTION STUDY OF As40Sec0, As40Se30S30, AsaoSeszoTe3o
CHALCOGENIDE GLASSES

R.I. ALEKBEROV? A. L. ISAYEV, S. I. MEKHTIYEVA®?, M. FABIANP<
“Institute of Physics named after academician G.M. Abdullayev's of Azerbaijan National Academy
of Sciences, G. Javid ave 131, AZ1143 Baku, Azerbaijan
bCentre for Energy Research, P.O.B. 49, H-1525 Budapest, Hungary
“Wigner Research Centre for Physics, P.O.B. 49, H-1525 Budapest, Hungary
Rahim-14@mail.ru

The chalcogenide glassy semiconductors (CGS) are characterized by unique physical properties.
Such materials are transparent in the visible and near IR region of the spectrum, have high
photosensitivity and optical nonlinearity.

In this work the partial, total and average coordination number of atoms and their neighbor
distributions has been determined by the neutron diffraction method and application of the Reverse
Monte Carlo modeling for experimental data in AssoSecso, Ass0Se30S530 and AssoSespTeso chalcogenide
glasses. The total coordination number of the arsenic and chalcogen atoms is 3 and 2 for all
compounds. The average coordination number is 2.4, i.e. the 8-N rule is performed and main
structural element is AsSes type pyramids, where depending on the chemical composition is replaced
by S or Te atoms. The proportion of homopolar bonds is significant in AssoSeso, Asi0Se30S30
compositions, but sharply decreases in AssoSeszoTeso. Neighbor distances between arsenic and
selenium atoms in all compositions are the same within error: 2.35 A (Se-Se); 2.45 A (As-As) and
2.40 A (As-Se). The existence of the medium range order (MRO) is proved by the analysis of the
total and partial pair structural factors and correlation functions in above mentioned compositions.
The geometric dimensions of the MRO area, i.e. the quasiperiodic of density fluctuations in MRO
area and size of nano-voids have determined within Elliott's void-based model. Change of the optical
and energy parameters has established by analysis of the optical transmission spectra depending on

the chemical composition.
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TEPMOOBPABOTKA AMOP®HBIX IIJIEHOK TlIn1-«SnxS2, IOJTYYAEMbBIX
B JIEKTPUYECKOM I10JIE

3.11. AJIEKIIEPOB!, A.M. HA3APOB?
! Baxunckuti Focyoapcmeennviil Yuusepcumem
AZ1148 Aszepbariosncan, baky ya. Axad.3. Xarunos-23
2Unemumym duzuxu HAHA AZ 1143 Azepbaiioocan Baxy np. I. [{ocasuo-131
alekperoveldar@mail.ru

PaccMoTpeHO BiMsSIHME JIETMpOBaHHMS aTOMOB 0JIOBA B 3JEKTPUYECKOM II0JIE B yKa3aHHOM
KOHLEHTPALlMOHHOM HWHTEpBajJ€ Ha TEPMUYECKYH0 YCTOMYMBOCTb M KHHETHYECKHE IIapaMeTpbl
kpuctayumu3anuu mieHoK TlInixSnxS> (x=0.02+0.09), cymecTByronmx B TpEX MOAU(PUKAIIHIX.
Temneparypa kpuctamuuzanuu amopPHbix ieHOK TlInixSnxS> BappupoBasiack B CIEIYHOIINX
npenenax 383 + 455, 358 + 428 u 370 + 438 K, 4T0 COOTBETCTBYET MOHOKJIMHHOM, TETparoHaaIbHOU
U poMOuyYeckoil cuHronusM. Mccnenyemsle MIEHKU B CHELHAIBHBIX YIVIEPOAHBIX KaICylax, ObUIM
3aLUILIEHBl OT OKUCIICHUS U PEeUCNapeHus NP MEePEeHOCe X B KOJOHHY 3jekTpoHorpada. ITnénku
ocaxaanuch Ha noasoxky KCI.

N3yuena kuHeTMKa Kpuctamwm3anuu amMoppHbX IEHOK TlInixSnxS: mis Tpéx Moampukaruii.
[TosrydeHbI U30TEPMUYECKHE KHHEMATUYECKHUE IEKTPOHOIPAMMBI U IIPOBEICHA UX MHTEPIIPETALINS.
Kpucramnusyromuecst MIEHKHM COOTBETCTBYIOT MOHOKIMHHOW (a3e. IIpoBeneHbl wu3MepeHHs
MHTEHCUBHOCTH, paguyca U MIHUPUHBI peIeKCOB U T.A. YKa3aHHbIE U3MEPEHUS MPOBEICHBI U AJIs
TETParoHaJIbHOM U pOMOMYECKOW CHHTOHUH HCclieayeMoro coeuHeHus. [locTpoeHHble H30TepMBI
Ui TpEX CHHIOHUHM OBbUIM COMOCTaBIEHbI C AHAIMTUYECKUM BBIPAKEHHUEM IS KUHETHYECKHX
KpUBBIX (a30BbIX npeBpamieHuit Ve = Vo[l — exp(-kt™)]. YcTaHoBieHO yBelndeHue auanazoHa
TeMIepaTyp KpucTamiusauuu amopdueix miaeHok go 70°C. DnexTpuyeckoe mone B OTIMYME OT
MIPUMECH, TOBBIIIAOLIEH TeMIEpaTypy KpUcTaJUIM3auu, nounxkaer e€ Ha 10-15%. BrisBieno, uro
B Iporiecce (a30BOro nepexo/a B UCCIeyeMOM MHTEpBajie TeMIEepaTyp UMEET MECTO TPEXMEPHBIN
POCT KPUCTAJUIMKOB. B KpHUCTAIUIMUECKMX IUIEHKaX, MOJYyYEHHBIX Iocie (a3oBOro mnepexoza,
napaMeTpbl PEUIETKH 3JEMEHTAPHBIX SUEEK YBEJIMYMBAIOTCS COOTBETCTBEHHO CHHIOHUSM B
ykazanHoM coctaBe (mpu x=0.02+0.09) Ha 5+6%. B wuccmenyempix TI€HKax HaOMOAAeTCs
HapyueHue 3akoHa Beraapna npu 3Hauenusx x=0.05+0.07, T.e. Habmomaercss pe3KHil CKadoK B
napamerpax pemérku. [Ipu nerupoBaHun B MOCTOSHHOM 3JieKTpudeckoM mnoine TlInS» ¢ mpumeckio
Sn, oOHapyXHBaeMOe U3MEHEHUE SHEPruu aKTHBAIMHM U MapaMEeTpOB PEHIETKH MPH HEU3MEHHOM
MIPOCTPAHCTBEHHOMH IpyIIlie CAMMETPHUU C YIETOM pacipeiesieHui 3JIeKTPUUECKOTO MOJIs U 0JI0BA, UX
VOHHBIX PaJuyCcOB, KOOPAMHAIIMOHHBIX YHCEJ, aJJUTUBHOCTH PAAUYCOB aTOMOB U T.J. CIEAYyET

CYNUTATh 3aKOHOMCPHBIM.

33


mailto:alekperoveldar@mail.ru

POTOANOAbI HA OCHOBE CdxHg1-xTe
C TPAIMEHTOM KOHIIEHTPAIIMXA HOCHUTEJIEA

A.A. AJIMEB, H.JI. ACMAMJIOB, P.U. MYXTAPOBA, A.A. PAJIKABJIA

HUncmumym @uzuxu HAHA, baky, Azepbatioscan
altriple.az(@gmail.com

®otoamnozas! Ha ocHoBe CdxHgixTe aBistoTcs BaXXHEWITNM 3JIEMEHTOM HH(PPAKPACHONW TEXHUKH
U IIMPOKO IPUMEHSAIOTCA B anmaparype IpaXkJaHCKOro M CIeHMalbHOro HazHaueHusd. OpHako,
Ne(eKTbl, CONMPOBOXKIAIOIIME MPOLECCHl HOHHOIO TPABJICHUS M JIETMPOBAaHUS, UHIMPOKO
IPUMEHSIOIINECS B TEXHOJIOTUYECKOM LIMKJIE CO3JaHUsI TPUOOPOB, IPUBOJAT K POCTY TOKOB YTEUKH
U SBJSIFOTCS NMPUYUHON YXYAIICHHS IMapaMeTpoB (HOTONMPUEMHHUKOB, pa3padaThiBA€MbIX Ha OCHOBE
tBepabix pactBopoB CdxHgixTe. PacmpocTtpanenue mnoiydusio HEOJHOPOIHOE JIETHUPOBAHUE,
XapaKTepU3yoIlleecsl IOBBIIICHUEM KOHIEHTPALMM B MNPUKOHTAKTHOM 00JacTH, C IEJIbI0
YMEHBIIEHUS TEPMUUECKON F'eHEepaLui BOKPYI OMUUECKOro KoHTakTa. O1HaKo, Mpoucxoadiiee npu
9TOM IMOBBIIIEHUE Oapbepa JUIsl HOCUTENEW MMEET MOpANOK k7, 4TO HE MO3BOJISET 3HAYUTEIBHO
YMEHBIINUTh 3Ty KOMIIOHEHTY TEMHOBOIO TOKa. B TO ke BpeMs O4YeHb Majo HU3y4EHO BIIUSHUE
rpajiieHTa KOHLIEHTpAlMM HOCHTEJeH 3a mpeaeramMu o0jJacTh p-n IMepexojia Ha IapaMeTpsl
BaxkHelmero kinacca MK-poroaerekropoB — ¢poTono10B Ha ocHOBE TBepAbIX pacTBopoB CdxHgi-
xle. A MeXJly TeM U3BECTHO, IPaJUEHTHOE JIeTHpoBaHue 0a3bl (POTOIMO/Ia MOXKET CIOCOOCTBOBATh
CYLIECTBEHHOMY YJIYYILIEHHUIO [TapaMeTPOB MPUOOPOB Ha OCHOBE OAPBEPHBIX CTPYKTYP.

Hcxons u3 3TOro peuieHueM ypaBHEHMs HENpPEPBIBHOCTH ObUIM MOJIYYEHbI BBIPAKEHMS JUIS
TEMHOTO U (OTOTOKOB Ui (OTOAMOJA C HKCIOHEHIMANbHBIM I'PaJIMEHTOM HOCHUTENEH 3apsja, a
TaKK€ TEHEpAllMOHHO-PEKOMOMHAIIMOHHOTO W TYHHEJBHBIX TOKOB, AM(EpeHInaIbHOro
COINPOTHUBIIEHUS, EMKOCTH B IPUMEHEHUHU K y3KO30HHBIM moiayrnposogHukam tuna CdxHgixTe. 13
aHaJM3a MOJYYEHHBIX BBIPRKEHUI BUIHO, YTO TEMHOBOM TOK YMEHBIIAE€TCs C POCTOM IpaJHeHTa
KOHIIEHTPALIMHU, KOTOPbIA Takke MPUBOAMUT K CHIKEHHIO BIMSHUS MOBEPXHOCTHOM PEKOMOUHAIIHH.
[TokazaHo, 4TO reHepalnOHHO-PEKOMOMHAIIMOHHBIN IIIyM 00paTHO MPONOPIHOHATIEH KyOU4ecKOMYy
KOpDHIO TOKa3aTeisl AKCIOHEHThI, a POCT TYHHEIbHBIX TOKOB HHBEJIUPYETCS YMEHbIICHUEM
TG Py3nOHHO-IpeH(POBBIX U TEHEPALNOHHO-PEKOMOMHALIMOHHBIX TOKOB, HEOOIBIIOW KOHTAaKTHOU
Pa3HOCTHIO MOTEHIIMAJIOB U OJ1arofapsi BETPOSHHOMY TOJII0 HE BBICOKMMHU pabounMU HANpsHKEHUSIMHU.
W3 pacueTHBIX 3aBUCHUMOCTEHl TEMHOBOro M (DOTOTOKOB ClleyeT, YTO YJIy4lIeHHE MapaMeTpa
HabIro1aeTcs OONBIINX 3HAUEHUSAX CKOPOCTH MOBEPXHOCTHON peKOMOMHALINH.

Pe3ynpTaThl SKCIEpUMEHTAIBHBIX U3MEPEHHUI TEMHOBBIX U (OTOTOKOB (hoToanonoB CdxHgixTe

(x=0,2-0,3) ¢ 1ocTaTOYHOIN TOYHOCTHIO COBIAJAIOT C PACUETHBIMU.

34


mailto:altriple.az@gmail.com

IHEPEXO/JbI BEPBES B CIIEKTPAX PAMAH PACCESHUA
HAHOIIVIEHOK (Ni-Zn) ®EPPUTOB

II.H. AIMEBA, N.®. OCUBOBA, T.P. MEXTHUEB
HUncmumym Quzuxu HAHA,
np. I'. Jlicasuoa 131, AZ-1143, baxy, Azepbaiiosxcan
Shahla-aliyeva22@rambler.ru

Crnextpsl Paman paccestHust ToHKHX TIeHOK NijxZnxFe>O4 comeprkar aBe rpynibl MAaKCHMYMOB.
[lepBasi rpynma cOOTBETCTBYET XOPOIIO M3BECTHBIM KOJEOAHHMSIM KPUCTAUIMYECKOW pemeTku [1].
AHanmm3 MOJYYEHHBIX PE3yJbTaTOB IO3BOJSIET MPEANOJI0KHUTh, 4TO (DOPMUPYEMBIH B pe3yabTare
3J1eKTpOHHOM jenokanusauu d-snektpona Fe™ nona na nsa 6mmkaiimmix Fe'™ nona anuszoTponHbiit
MarHMTHBIA TOJSPOH MaJOr0 pajuyca, SBISIETCS INPUYMHON BO3HUKHOBEHHMS BTOPOH TI'PYIIIBI
CHEKTPAJIbHBIX MaKCUMyMOB. V3MeHEHHE TONIMHBI TOHKOW IUIEHKM BJAOJb BOJIHBI 3apsI0BOMH
IUIOTHOCTH, TO ecTh B HarpasiieHn# [001], coBMeCTHO ¢ OpOUTAIBLHBIM YIOPSI0YEHUEM ITPUBOANT K
,»BBITAJIKUBAHUIO* 3apsi/ia Ha IOBEPXHOCTH IUIEHKH U 3Heprusa ~0,11eV, cooTBeTcTByO1LIas1 CHIIBHOMY
MaKCHUMyMy BTOpOW TIpynnbl Paman cnekTpa HpencTaBisieT 3apsAOBYIO WIEIb MEXKIY Y3JaMu
xatuoHoB Fe?* u Fe** okrasnpuyeckoii noapemerku. HabmonaeMoe U3MeHeHHE LIUPUHBI 3PS 10BOi
1T BO3HHKAET B PE3YJIbTAaTe TETPArOHAILHOIO SH-TEIIEPOBCKOrO MCKaXKEHHs OKTadpoB Fe? Oy
B-noaperierky, CHUMAOIIETo BBIPOXKACHUE trg-opOuTanel mpu ABMKEeHMH OT cummerpun On K
cummeTpun Dan. OTH pe3ynbTaThl COINIaCyrOTCS ¢ TPUMEPOHOBBIM MEXaHU3MOM Iepexoaa Bepsed,
KOTOpPBI 1O CYIIECTBY SIBJISIETCS IPOLECCOM  YHNOPSAJOYEHUs TpUMEpOHOB. Benuuuna
sHepretuueckor mienu paBHas 0.109meV, omnpenenenHas u3 crnekTpoB Paman paccesHus,
COIJIACYETCsI IO BEIMYMHE C HAWIEHHOW B DKCIIEPUMEHTAX 110 MaJIOYTJIOBOMY PACCESHUIO HEUTPOHOB,
a Taoke ¢ Habmonaemoit B DIIP cnektpax Nij.xZn.Fe2O4 peppuToB pa3HBIX COCTAaBOB CIIMHOBOM
MIEpEOPUEHTALINN, BOSHUKHOBEHHSI MarHUTHBIX HEOJHOPOJAHOCTEH M HEKOJIMHEAPHOM MarHUTHOM
CTPYKTYpbl, OCOOEHHOCTH TEMIIEpaTypHOW 3aBHCHUMOCTH KOHIIEHTpAallMM W OpUEHTAllMM CIIHHOB

roHoB Fe’", HaXxoJa1mxcs B CKOIMEHHbIX U CyTepHapaMarHiTHOM COCTOSIHUSIX.
BJIAT'OJAPHOCTD: J/lannas paGoTta BbINoIHEHa TpH GprHAHCOBOM noznepxke @onaa Pazsutus
Hayku npu [Ipesunente Azepbaiimkanckoi Peciyonuku-I'pant Ne EIF-BGM-3-BRFTF- 2+/ 2017-

15/04/1.

[1] S. Aliyeva, S. Babayev, T. Mehdiyev, JRS 2018; 49 (2), 271
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SPECTRAL VARIABILITY OF THE LINE
Hel 5876 Ae/Be HERBIG TYPE STAR HD 179218

A.N. ADIGEZALZADE
N. Tusi Shamakhy Astrophysical Observatory of Azerbaijan National
Academy of Sciences, Y. Mamedaliyev settl., Shamakhy, Azerbaijan, AZ 5626
hadigozalzade@gmail.com

We present infrared (IR) spectrophotometry (R=180) of three Herbig Ae/Be stars surrounded by
possible protoplanetary disks: HD 150193, HD100546 and HD 179218. We construct a mid-IR
spectral energy distributions (SED) for each object by using 7.6—13.2 \micron HIFOGS spectra, 2.4
-- 45 \micron\ spectrophotometry from the {\it ISO} SWS, the 12, 25, 60, and 100 \micron\
photometric points from IRAS, and for HD 179218, photometric bolometric data points from the Mt.
Lemmon Observing Facility. The SEDs are modeled by using an expanded version of the
\citet{chigol97} two-layer, radiative and hydrostatic equilibrium, passive disk. This expanded version
includes the emission from Mg-pure crystalline olivine (forsterite) grains in the disk surface layer.
HD 150193 contains no crystals while HD 100546 and HD 179218 respectively show evidence of
having crystalline silicates in the surface layers of their disks. We find that the inner region of
HD100546 has a 37% higher crystalline-to-amorphous silicate ratio in its inner disk region (<5 AU)
compared to the outer disk region, while the inner disk region of HD 179218 has a 84% higher
crystalline-to-amorphous silicate ratio in its inner disk region (<5 AU) compared to the outer region.
HD 150193 is best-fit by a small disk (~5 AU in radius) while HD 100546 and HD 179218 are best
fit by larger disks (~150 AU in radius). The results of spectral observations of the Herbig Ae/Be type
star HD 179218 are presented. Two wave-like cycles of variability in the parameters of hydrogen
lines Ha and HP with a characteristic time of ~ 40 days are revealed. The first wave of variations is
deeper; the branches of decreasing and increasing the spectral parameters of the lines are more clearly
expressed. At the time of the first minimum, in the profile of the emission line Ha the appearance and
disappearance of additional blue and red emission components are observed. At the same time,
narrow absorption components were discovered in the HP3 line. Synchronously with this, a significant
variation in the lines of He I, Si II, D Nal, [OI] was observed. In addition, the parameters of many
spectral lines shows variations with smaller amplitude and with a characteristic time of 10-20 days.

Possible mechanisms of the observed variability of the star are discussed.
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IJIEKTPOHHBIE 1 ®PU3UKO-XUMHNYECKHUE SABJIEHUSA B KOHTAKTE
METAJILJ - Pb1xMnxTe

T.A. AIUEBA!, HM. AXYH/IOBA?
"Unemumym ®@uzuxu um. I.M. A6oynaesa HAH Azepbaiioscana, Baxy, Azepbaiiocan
2 A3epbaiioocancruii I'ocyoapcmeennuiii Ixonomuueckuti Yuueepcumem, baxy, Azepbatioscan
tunzalaaliyeva@ mail.ru

[TapameTpsl MOTYIPOBOAHUKOBBIX TPUOOPOB OMPEIEIIAIOTCS U CBOMCTBAMH KOHTAKTa MeTall-
MOJIYITPOBOJIHUK, SIBJISIOLIMXCS UX BAXKHEHIIIMMU 3JIEMEHTAMU.

Tennypun cBHHIIA B €ro TBepAble pacTBOphl THma PbixMnxTe sBISIOTCS MEPCHIEKTUBHBIMU
CpeIHEeTeMIIepaTypHbIMU TEPMORJIEKTPUKAMU U (POTOUYBCTBUTEIILHBIMU MaTepHallaMu B 00JIaCTH
crekTpa 3-5 MKM. DTO JienaeT HeOOXOAUMBIM H3y4YeHUE CBOMCTB KOHTAKTOB CTPYKTYP Ha OCHOBE
PbTe u PbixMnyxTe.

VYyuteiBas 3T0, B JTaHHOW pabOTe MCCIIEIOBAHBI JIEKTPUUECKUE U Ar€3UOHHBIC SBJICHHS HA
rpanuiie pazaena PbTe u PbixMnyTe ¢ aBrekTukoii B untepsaie 77-300K. BersicHeHo, 4To /7151 BCeX
COCTAaBOB  OTXKHUI NPHUBOJUT K POCTY MPOBOAUMOCTH KpucTauioB a0 100 pa3, 4Tro CBsA3aHO
3aJICYMBAHUEM CTPYKTYPHBIX Ne(EKTOB H YIIETyYHBaHUEM U30BITOYHBIX aTOMOB TeITypa B 00pasiie,
MPUBOSIINX K POCTY MOABUKHOCTH U YMEHBIIIEHUIO KOHIICHTPAIIMKA HOCUTENIECH TOKa.

IToka3zaHo, uto TepMuyecku 00paboTaHHble cTPYKTYphl PbixMnxTe - mac. % 95In +4Ag+1Au)
HMMEIOT JIOCTATOYHO HU3KOOMHBIE U MEXaHUYECKU MPOYHBIE MEPEXOIHbIE KOHTAKTHI, U MPOTEKAHHE
TOKa B ATOM KOHTaKT€ COOTBETCTBYET MEXaHU3MY [0 METAIUTMYeCKMM ImyHTaM. [Ipu stom B
(hOpMHUPOBAHUHM KOHTAKTa METAJUI-TIOJIYIPOBOJHUK B YKA3aHHBIX CTPYKTYpax PEIIAIOIIYI0 POJIb
urpatot mnpoueccel updy3un Ag B NMPUKOHTAKTHYIO 00JacTb MU 0Opa3oBaHUE METATHUYECKHX
LIYHTOB 3a CYET OCaXK/IeHHs aToMOB In, Ag, Au Ha HECOBEPUIEHCTBAX KpUCTaJla B IPUKOHTAKTHOU

00J1aCTH, 3aKOPAYMBAIOIINX CIOW 0OBEMHOTO 3apsijia.
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MEXAHM3M INEPEHOCA JIEKTPUYECKOI'O 3APAJIA U TEIIVIOTHI B
KPUCTAJIJIAX SnTe u SnixMnxTe

I'.3. BATHEBA, I''1I. ABAUHOBA, H.b. MYCTA®AEB, /I.llI. AG/IUHOB
Huemumym @usuxu um. I'"M. Aboyrinaesa HAH Azepbaiidscana, baxy, Azepbatiosxcan
bagieva-gjulandam@mail.ru

[Tonyuyenst monokpuctamisl SnTe u SnixMnxTe x= 0,0025; 0,005; 0,01; 0,02; 0,04) u
UCCIIEIOBAHbl UX AJIEKTPONPOBOAHOCTh G, KO3(PPHUIMEHT TEPMOSJIC ¢ M TEIUIONPOBOAHOCTH ) B
unrepBaie 77-300K ¢ uenbro monydeHus CBEICHUN 0 MEXaHU3ME MTepEeHOca AIEKTPUIECKOT0 3apsiia
Y TeII0ThI. OMBITHI TPOBOJAWINCH HA HEOTOMKEHHBIX M OTOX KEeHHBIX 1ipu 473, 573, 773 K.

BriicHeHO, YTO G HEOTOXIKEHHBIX OOpa3lloB C POCTOM TEMIEPAaTyphl YMEHBIIAIOTCS.
Amnanoruunbsie o(T) umerot u oToxkeHHbIe 00pa3ipl. C pocToOM TeMmrepaTyphl OTKUTa G 00Pa3IoB
SnTe u o6pasnos ¢ x=0,0025 HeCKOIBKO pacTeT, a Al OCTATLHBIX 00Pa31I0B YMEHbILIAETCS; C POCTOM
KOHIICHTpAIlUK MapraHiia G rnajaer.

TemnepaTypHbie 3aBHCUMOCTH K03 duienta tepmodac SnTe, HEOTOXOKEHHBIX 00pa3lloB ¢
x=0,0025 u 0,005 u otoxxennoro npu 773 K o6pasua ¢ x=0,04 umeror munumymsi mipu ~190-200K.
Bo Bcex ciyyasx ¢ pocTOM TeMIiepaTypbl OTXKUTa 3HAYCHUSI 0. 00pa3IOB MPU TaHHOW TeMIIepaType
najaer.

C pocrom TtemmepaTypbl AJii BceX OOpas3IoB o0O0MmIas TEIUIONPOBOJAHOCTh YMEHBIIIAETCS.
JIuHeWHBI XapakTep TeMIEPaTypHbIX 3aBUCHUMOCTEH TEIUIOBOTO COMPOTHUBIICHUS PEIIETKH
CBUJETEIBCTBYET O TOM, YTO TEIJIOBOE CONPOTHBIIEHHE CO3/IA€TCsl, B OCHOBHOM, 3a CYET (POHOH-
(hOHOHHOTO paccesHusl.

[TokazaHo, 4yTO BIMSIHME TEMIIEPaTypbl, aTOMOB Mn u oTkura Ha o, G KpuctamuioB SnTe, Sni.
xMnyTe ynoBIETBOPUTENBHO OOBICHIIOTCS HaTUYUEM B TOJPEIIETKE OJI0Ba BaKAaHCHH U MOJIEIbIO
JIBYX BQJICHTHBIX 30H. T€MJIO B 3TUX KPUCTAIaX MEPEHOCUTCA KaK KOJIeOaHUSMU PEIIETKU, TaK U
3JIEKTPOHAMH MPOBOJAUMOCTH, & B TEMJIOBOM COMIPOTUBIICHUH 3HAYUTEIHHYIO POJIb UTPAIOT AEPEKTHI,

CO3IaHHbIC BAKAHCUSAMU U aTOMaMH MapraHiia.
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STRUCTURAL FEATURES OF MANGANESE CONTAINING TOPOLOGICAL
INSULATORS ON THE BASIS OF Bi:Tes

LLR. AMIRASLANOYV, Z.S. ALIYEV, P.A. ASGEROVA, A.B. NURIYEVA
National Academy of Science, Institute of Physics, Baku, Azerbaijan
iamiraslan@gmail.com

BixTes is one of the most promising torological insulators. The blocks of this layered structure
consist of quintuples of Te-Bi-Te-Bi-Te. The BirTes compound is a convenient matrix for the
incorporation of magnetic impurities. It is shown that when the manganese is inserted up to nine
percent, the structure of BixTes type is preserved / 1 /. We examined the interactions of Mn-Bi-Te
elements with melting, at higher manganese contents. A further increase in concentration leads to the
formation of structural blocks consisting of seven atomic layers. The first such compound consisting
of seven-layer blocks (septuple) is MnBiTes. However, in the interval between Bi;Te; and
MnBi>Tes, several layered compounds with the general formula MnBi;Tes ¢ nBioTe; (n = 1-4) are
formed. It is not difficult to make sure that the number "n" corresponds to the number of quintuples
located between the septuples. Among these compounds, the MnBi,Tes structure has already been
refined. For the values n = 1 and 2, namely, for MnBi4Te7 and MnBi¢Te1o their structural analogues
are known. However, the formation of compounds with the compositions MnBigTe3 (n = 3) and
MnBiioTeis (n = 4) was first proved by us. It should be noted that the growth of individual crystals
of ternary phases of these compounds with dimensions of few millimeters for technologists is an
impossible task. The main reason for this is the formation of a very stable MnTe phase at high
temperatures. As a result of a long and painstaking work, we managed to isolate these phases in sizes
of 1-3 mm. The figure shows the diffraction patterns from the cleaves of the selected crystals. In these
pictures, reflexes like (00I) are visible, which allow us to determine the "c" parameters of these
phases. The report will discuss the structural features of the above-mentioned crystals.
| R c~3044 ‘||00 13 BT 55

Counts —=

10 027  MnBilerr -5-5-5-5-7-
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o IO 022 MnBisTei3 -5-5-5-7-
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10 20 30 40 50 60 70
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Fig.1. The diffraction patterns of MnBigTe3 and MnBiioTeis
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MOJIEJIMPOBAHUE U CBOMCTBA MHOT'OKOMITOHEHTHBIX MATHATHBIX
CUCTEM FeS—-PbS-M:S3 (M = Ga, In)
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*Uncmumyma paouomexuuxu u snexmponuxu umenu B.A. Komenvrnuxosa PAH,
Mockea, Poccus

icic.lab6@yandex.ru

C menpi0 yCTaHOBJICHHS CTaOMIBHBIX KOHHOJ cucTeMbl FeS—PbS— In2S3(GaxS3) yuurteiBanm
BO3MOXXHBIE B3aUMOJACWCTBUS OWHAPHBIX U TPOWHBIX COeOUHEHHH cuctemMbl. Ha ocHoBe
SKCIEPUMEHTAJIbHBIX JIaHHBIX MO TIpaHuuHbIM pazpe3am FeS—PbS, FeS—In>S; (GazS3), PbS—
In2S3(GaxS3) u  pesynbpTatam  TEPMOAMHAMHUYECKOTO AaHAJINW3a BBIYMCICHBI W TOCTPOCHBI
nzorepmuueckue ceueHus B cucremax FeS—PbS—In2S3(GaxSs3) mpu 298 K.

VY cTaHOBIEHO, UTO € YBEJIIMUEHUEM JIaBJICHUs MpHUHA 3anpenieHHoM 30HbI NiGazSs n FeGazSs

YMEHBIIACTCS. 3aBUCHMMOCTb LUMPHHBI 3aNPEIIEHHON 30HBI U M3YYEHHBIX OOPAa3LOB MOXKHO
sarmcats B Bune E,(P)=E,(0)—|y|P. lns NiGa>S4 snauenne |y| cocrasmsuo -0.014 5B/ITla, a

st FeGas Sy dE, /| dP= -0.011 »B/T'T1a.

AnpobupoBaH  crmoco0®  pacueTa  CTaHJAPTHBIX  TEPMOJMHAMUYECKUX  (YHKLIUH
MHOIOKOMIIOHEHTHBIX MarHUTHBIX (ha3. AHATU3UPOBAHbI 3aBUCIMOCTH ITPOBOIUMOCTH 00Pa3LlOB OT
nasnenus npu 300 K. [TokazaHo, 4TO ¢ BO3pacTaHMEM JAABIIEHUS MPOBOJUMOCTb YBEJINYUBAETCS, a
IIMpUHA 3alpelieHHOH 30HBI yMEHBINACTCA. ODHEPrusi aKTHBAlMA MPHUMECHOTO YpPOBHS,

pacnoyIoKEHHOTO B 3anpenieHHoi 30He Fe sPbssInioS22 cocrasnser Ec = 0.19 3B.
BJIATOJAPHOCTM: Uccnenosanus 660t noanepxkansl ®PHAP (rpant Ne EIF-BGM-3-BRFTF-

2+/2017-15/05/1), ®®U Pecnybauxu benapycs (npoekt T18A3-029) u (rpant Ne 5 EIF-BGM-4-
RFTF-1/2017).
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YUKSOK TOZYIQLORDO BaFei1.1Ino.9019 BIRLOSMOSININ KRISTAL QURULUSU

S.H. CABAROV!, 8.i. MOMMODOV!, R.Z. MEHDIYEVA!, A.V. TRUXANOV?2,
E.V. LUKIN?3, R.E. HUSEYNOV!
TAMEA, Fizika Institutu, AZ-1143, Baki, H.Cavid pr., 131
2MISIS, 119049, Moskva, Lenin pr., 4
3Birlasmis Niiva Tadgigatlar Institutu, 141980, Dubna, J.Kiiri kiic., 6

Multiferroiklor, on ¢ox todqiq edilon vo genis totbiq imkanlarmma malik olan materiallardan
biridir. Bu xassolora malik olan birlosmalar hom seqnetoelektrik hom do ferromaqnit xassolors malik
olduglari tiglin miixtalif ¢eviricilorin hazirlanmasinda genis istifado olunurlar. BaFe2O19, PbFe1209,
SrFe2019 vo s. heksoferritlori genis temeperatur intervalinda multiferoik xassolori gdstora bilon
birlosmoalordirlor. Son zamanlarda bu birlogsmoalorin asasinda alinmis bork mohlullarin qurulus vo
maqnit xassolori genis todqiq edilir. Asag1 vo yliksok temperaturlarda kifayot qodor 6yronilmosing
baxmayaraq, yliksok tozyiglords bu birlogmolorin qurulus xassolori dyronilmomisdir. Toqdim edilon
isdo, yliksak tozyiglordo BaFe11.1Ing.9O19 birlogsmasinin kristal qurulusu todqiq edilmisdir.

Tadqiq edilon BaFe11.1Ino.9O19 birlosmasi yiiksok tomizlik doracesinamalik 99.9% Fe>03, 99.9%
In203 va 99.9% BaCOs oksidlorindon sintez edilmisdir. Qurulus todqgiqatlart P = 0- 5.5 GPa tozyiq
intervalinda, neytron difraksiya metodu ilo IBR-2 reaktorunun 6-c1 kanalinda yerlogon DN-6 neytron
difraktometrinds yerins yetirilmisdir (Neytron Fizikas1 Laboratoriyasi, Birlosmis Niivo Todqgigatlari
Institutu, Dubna, Rusiya). DN-6 neytron difraktometri, yiiksok tozyiglordo todqiqatlar aparmaga
imkan verir. Yiiksok tozyiqin alinmasi {i¢lin sapfir zindanlardan istifads olunur ki, bu zindanlarin
komokliyi ilo 10 GPa-a qodoar tozyiq almaq miimkiindiir. Tozyiqin giymati, yaqutun liiminesensiya
xatlorine nazaron 0.005 GPa doqiqliyi ilo toyin edilmisdir. Tozyiq qradienti toxminon 10 %-dir.
Alinmis spektrlor goxkanalli analizatorda saxlanilmis vo FullProf programi vasitasilo Ritveld metodu
ilo analiz olunmusdur.

Yiiksok tozyiqlorde neytron difraksiyas: ilo alinmis spektrloro asason P = 0-5.5 GPa tozyiq
intervalinda BaFe1.1Ino9O19 heksaferritin kristal qurulusu toyin edilmisdir. Molum olmusdur ki,
normal soraitdo, otaq temperaturunda heksaqonal simmetriyaya vo P6smmc foza qruplu kristal
qurulusa malikdir. Qafas parametrlori: a = b = 5.8913(2)A vo ¢ = 23.1754(9)A giymotlorino
uygundur. Miioyyan edilmisdir ki, P =5.5 GPa tozyiqs qodar qurulus vo magqnit faza ke¢idi miigahids
edilmir. Ber¢-Murnagan tonliyi hall edilmis, hartorafli sixilma modulu va qafas parametrlorinin xatti

sixilma omsallar1 toyin edilmisdir.
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PULSE SHAPE DISCRIMINATION OF GAMMA-RAYS AND FAST NEUTRONS WITH
SILICON PHOTOMULTIPLIERS
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Silicon photomultipliers (SiPM) have received a great deal of interest recently for use in a wide
variety of fields. The fast neutron detection ability of SiPMs when coupled to related scintillators is
a characteristic of utmost importance for nuclear-related applications. This work presents the fast
neutron detection performance of two different silicon photomultipliers from two manufacturers. Fist
SiMP (MAPD-3NK) from Zecotek Photonics consists of deeply burned cells and have an active area
of 3.7x3.7 mm?. The second one (MPPC-S12572-010P) from Hamamatsu, however, has surface cell
structure and an active area of 3x3 mm?. Both SiMPs have the same pixel density of 10000 mm-2.
Both SIPMs coupled to Stilbene (5*5%5 mm?) and p-terphenyl (5*5%5 mm?) plastic scintillators were
tested using a PuBe neutron and a Ti-44 gamma source. Different digital n/g discrimination
techniques were performed for the detectors and obtained results were compared. Results are also
presented on Neutron/Gamma discrimination performance as a function of overvoltage for silicon
photomultipliers, and the time response to scintillators is characterized for both SIPMs. Finally, the
results indicate good fast neutron detection performance of the SiPMs and give a possibility to use

these types of neutron detectors in fast neutron detection applications.
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HU3KOTEMIIEPATYPHBIE MATHUTOOIITUYECKHUE UCCJIIEJOBAHUA
CBA3AHHBIX OKCUTOHOB B T1GaS:

C.3. I/ KA®APOBA

Asepbatiodcanckuii I'ocyoapcmeennviii Ixonomuueckuii Yuuseepcumem (UNEC),
2. baxy, Azepbatiocan,
exiton_1992@mail.ru

Pe3ynbraramMu HU3KOTEMIEPAaTypHBIX HCCIEAOBAHUN CIIEKTPOB MAarHUTOJIIOMUHECICHIIH_B
pa3IMYHBIX TEOMETPHUSAX OJKcrepuMeHTta B MoHokpuctaimax_ TlGaS;, ycraHoBieHO, YTO
JIOMHUHECHEHIMS 00YCIIOBJIEHA PACIaJI0M, CBSI3aHHBIM C COOCTBEHHBIMHU JIe(EKTaMH 3JICKTPOHHO-
neipounbix nap B T1GaS».

B pabGoTte mnpuBeAeHbl HCCIEAOBAHUS MArHUTOONTUYECKUX CIEKTPOB JFOMUHECICHIINH
ciouctoro MoHokpuctauia TlGaS: npu temneparypax 1,8 u 4,2 K. M3mepenust npoBoAwInCh B
MarHUTHOM TI0JI€ HANPsKEHHOCTHIO 10 70 K3.

YcTaHOBIEHO, YTO MIPH HU3KOH TemrepaType, HaOIroJaeMble IMHUN JTIOMUHECICHITNH CBSI3aHbI
C PE30HAHCHOM AaHHUTHWIALMEH CBS3aHHBIX OKCHUTOHOB. 3HAYUTENBHOE CY)KEHUE JUHUMN
momuHectenuuii npu 1,8 K (monymupuna nunuii ~ 0,5 A) u npuMenenue cekTpoMerpa 6oIbIIOkH
JUCIEPCUU TO3BOJISIIO YETKO HA0JII01aTh 36EMaHOBCKOE pacIliCIIEHUE JTMHUM JTIOMUHECIEHIIUH.

HccnenoBanbl TakkKe B3aUMOACHCTBUS MONEPEYHBIX M MPOAOJIBHBIX MAarHUTHBIX TOJIEH Ha
JMHUHU ToMuHecieHuu kpuctaiua T1GaS». Pa3nuunble paciienienus 3TUX JUHUNA B 3aBUCUMOCTH
OT HANpPAaBJICHUS] MATHUTHBIX TOJIEH OOBSICHSIOTCA CIOMCTOM CTPYKTypor MoHOKpucTauia T1GaS,.
Habnromaemblie cMemieHus JTMHUN JTIOMHUHECHEHIIMA B CTOPOHY OOJBIINX DHEPTUH OTHOCHUTEIHHO
HecMmelleHHbIX JuHuM npu 1,8 K o00bsicHseTcs AuaMarHUTHBIM CIBUTOM  HCCJIEIOBaHHBIX

3KCUTOHHBIX COCTOSIHUM.
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CROSS SECTIONS OF THE %Zn(n, a)*Ni REACTION at 4.0, 5.0 and 6.0 MeV

Yu. M. GLEDENOV!, I. CHUPRAKOV!? M.V. SEDYSHEVA!, E. SANSARBAYAR"S,
GUOHUI ZHANG?, ZHIMIN WANG?, XIAO FAN3, LUYU ZHANG?, HUAIYONG BAD,
JINXIANG CHEN?, L. KRUPA'S, G. KHUUKHENKHUU®

'Frank Laboratory of Neutron Physics, Joint Institute for Nuclear Research,
Dubna, Russia
2The Institute of Nuclear Physics, Almaty, Kazakhstan
IState Key Laboratory of Nuclear Physics and Technology,
Institute of Heavy lon Physics, Peking University, Beijing, China
*Flerov Laboratory of Nuclear Reactions, Joint Institute for Nuclear Research, Dubna
SInstitute of Experimental and Applied Physics,
Czech Technical University in Prague, Horska 3a/22, Prague 2, Czech Republic
®Nuclear Research Centre, National University of Mongolia, Ulaanbaatar, Mongolia

Cross sections of the %Zn (n, o) **Ni reaction were measured at E, = 4.0, 5.0 and 6.0 MeV
performed at the 4.5-MeV Van de Graaff Accelerator of Peking University, China. A double-section
gridded ionization chamber was used to detect the alpha particles. The foil sample of enriched %Zn
was placed at the common cathode plate of the chamber. Monoenergetic neutrons were produced by
a deuterium gas target through the “H (d, n) *He reaction. The neutron flux was monitored by a BF3
long counter. Cross sections of the 2**U (n, f) reaction were used as the standard to perform the (n, o)
reaction measurement. Present results are compared with existing measurements, evaluations and

TALYS-1.6 code calculations.

[1] M. B. Chadwick, E. Dupont, E. Bauge, A. Blokhin, et al., Nuclear Data Sheets, 118, 1 (2014).

[2] ENDF: Evaluated Nuclear Data File, database version of September 02, 2014, https://www-
nds.iaea.org/exfor/endf.htm

[3] X. Zhang, Z. Chen, Y. Chen, J. Yuan, G. Tang, G. Zhang, J. Chen, Y. M. Gledenov, G.
Khuukhenkhuu, and M. Sedysheva, Physical Review C 61, 054607 (2000).

[4]  Yu. M. Gledenov, M. V. Sedysheva, V. A. Stolupin, Guohui Zhang, Jinhua Han, Zhimin
Wang, Xiao Fan, Xiang Liu, Jinxiang Chen, G. Khuukhenkhuu, and P. J. Szalanski, Physical
Review C, 89, 064607 (2014).

[5] J._F. Ziegler, SRIM-2013, http://www.srim.org/#SRIM
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AZORBAYCANDA YARIMMKECIRICILOR FIIKASI ELMI
ISTIQAMOTINDO TODQIQATLARIN BASLANMASI

CILOVDARLI (ABBASOV) ABBAS OLI OGLU
Azarbaycan MEA-mn Fizika Institutu AZ 1143, Baki, H. Cavid pr.,131.

darli@bk.ru

Azorbaycanda fizika elmi iizra tocriibs todqiqatlarina 1919-cii ildo AXC dévriinde BDU-nun
yaranmasi ilo baglanmisdir. Todqigatlar osason neft vo neft mohsullarinin fiziki xassolorinin toyin
edilmasino neft vo miixtalif yeralt1 sorvatlorin kosfiyyati va istehsali kimi masalolorin hollino hosr
olunurdu.

Bork cisimlor fizikasina aid ilk elmi todqiqat tocriibasi 1924-cii ildo eyni zamanda Baki Dovlot
Universitetinin vo Azorbaycan Politexnik Institutunun fizika kafedralarinda yaradilmus
“Elektrofizija” laboratoriyasinda prof. S.N. Usatiy vo onun Simferapoldan golmis tolobalori
torofindon yerino yetirilmisdir. Universitetdo poladin maqnit xassosinin onun saoth tobogoesindon
asilihigy, Politexnik Institutda iso anodu aliiminium olan dévrads elektroliz hadisasi tadqiq edilmis vo
maraqli naticolor alinmisgdir.

1932-ci ildo SSRI EA-nin Zagafqaziya Filialinin Azorbaycan Sobosinin torkibindo Fizika
Sektoru yaradilmis vo onun qarsisina fizika todqiqatlarini alagolondirmak vo inkisaf etdirmok vozifasi
qyulmusdur. Fizika Sektorunda miioyyan istisnalar olsa da onun elmi yaradiciliq planinda asason neft
va neft mohsullarinin tadqiqine aid mdvzular genis yer tutmusdur.

Azarbaycanda yarimkeciricilor fizikasi elmi istigamatinds todqiqatlara 1954-cii ilds, Azarbaycan
SSR EA-nin Fizika-Riyaziyyat Institutunda akademik H.M.Abdulayevin rohborliyi ilo
Yarimkegiricilor Fizikasi laboratoriyasinda selen asasl yarimkegiricilorin tadqiqi ilo baglanmsdir. ik
todqiqatlarda selen p-n kegidlorinin fiziki xassolori, onlara radiaktiv, Rentgen vo goriinon isiq siialarinin
tosiri tadqiq edilmisdir. Miioyyon edilmisdir ki, bu stialar selen diizlondiricisinin elektrik kegiriciliyinin vo
termoelektrik horokat qiivvasinin kaskin gokido artmasina sabob olur. Bu naticolar rentgen dozimetri, atom
enerjisindon elektrik enerjisi istehsal etmok Tliglin Atom elektrik batareyasi vo fotomiiqavimatlorin
yaradilmasimi miimkiin etmisdir.

Zaman kecdikco Fizika-Riyaziyyat Institutunda yarimkegiricilor fizikas iizro todgiqatlar genislonmis
vo institutun asas elmi istigamoating gevrilmisdir. 1960-c1 illordo artiq Institutun 19 laboratoriyasindan 5-i
yarmmkegirici maddalerin, daha 6 laboratoriya da H.M.Abdulayevls razilagdirilmis mévzularin todqiqi
ilo masgul olmuslar. Todgiqatlardan alinan naticalarin elmi va totbigi cohotdon boylik shamiyyat kasb

etmosi yalniz ttifaq deyil, diinya alimlorinin diggatina sobab olmusdur.
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XAPAKTEPUCTUKH SITUTAKCUAJIBHBIX CJIOEB InSh, BHIPAILIEHHBIX
METO/OM K®?D, A TAKJKE p-n u p*-p CTPYKTYP HA UX OCHOBE

11.0. S MUHOB
Huemumym @usuxu HAH Azepbaiioscana
shikhamirem@gmail.com

[IpencraBneHbl KOJIMUECTBEHHBIEC OLIEHKH ONTUMAIBHBIX JIEKTPUUYECKUX TAPAMETPOB UCXOIHBIX
KOMITOHEHTOB HCTOYHHUKA SMUTAKCUU, NOMIOKKU InSb m xkuakodasHpIX 3MUTAKCHAIBHBIX CIOEB
(3C) InSb, reomerpuueckux mapameTpoB p-n- nepexoaa Ha ux ocHose s MK-hoToamonos c
3aJlaHHBIM ~YPOBHEM (POTOUYBCTBUTEIBHOCTH. [lOKa3aHO, YTO ONTUMAIBHBIMH  SIBIISFOTCS
KOHIIEHTPAIMK MIPUMECH B 00JacTAX p-n-mepexopa:n~1+2-10"cm>u p ~1-10" em™ npu 77K,
ToNIUHA p-06macTu ~lpum, a n-obnactu ->160 um.YcTaHOBIEHBI 3aBUCUMOCTH KOHIIGHTPAIMH U
MoABIKHOCTH AbIpoK B DC oT copepxanus akientopHoit npumecu (Cd) B pacTBope-paciuiase In-
Sb. IIposenena ouenka kodpdunuenta K cerperamuu Cd B InSb npu XKD B mmupokom nuHTEpBasie
koHueHTpauuu. [lokazano, uro Ks s Cd B OC p-InSb 3aBucur ot koHuentpauuu npumecu (Cr) B
pactBope In-Sb. K B o6nactu cnadoro neruposanus Cr<1x10'” cm™ 3aBucuT oT THHA Nerupyromeit
npumecu (Te uiu Cd) nognoxku InSb. B o6nactu Cr=1x10'7 - 4x108cy~ Ky ~0.30, a B obnactu
C1~5x10"8 -1x10" e K~0.25. Omrcanbl MEXaHU3MBbI [TOBEICHUS aKIENITOPHON TPUMECH, a TAKKE
paccesHus IBIPOK B SIUTAKCHAIBHBIX cl0AX. B 06nacTu koHneHTpamuil apipok 1x10'°-1x10%cm> B
CJIOSIX JIEUCTBYET CMEIIAaHHBIA MEXaHU3M PACCEsTHUSI Ha aKyCTHYEeCKUX (POHOHAX U MOHAX MPUMECH.
OmnucaHa MeTOJMKa M3rOTOBICHUS P -n-(OTOAMOAA ¢ HANPSKEHHEM XOJOCTOro xoaa ~120 mV.
Nzydens! 3aBucumoctd BAX u muHAMHYECKOro COMPOTHBICHUS, OTOTOKA KOPOTKOTO 3aMbIKAHUS
ot tommuasl DC. IpeacTaBieHbl XapaKTEPUCTHKH P -p CTPYKTYp. IT0Ka3aHO, YTO MPH UX 3aIIOPHOM
BKJIIOUEHUU HamnpspkeHue npodos B 20-30 pa3 Oosblie, 4yeM Npu NpSMOM BKIIOYEHUH. AHOMAJIbHO
paHHUI HMHXXEKIMOHHBIA MpoOoi cBsi3aH ¢ ¢GopMUpPOBaHHEM OOIacTe n-Tuma B TIpolecce
TEPMOKOHBEPCUU B P-MOJUIOKKE IPH €€ MeperpeBe Bo Bpemsi snutakcuu. BAX cTpyKTypsl
0o0BSCHEHa B paMKax MOJEIM BO3HUKHOBEHHS JJIEKTPOHHO-IABIPOYHON TIJIa3Mbl TIPH JABOMHOM

WHXKEKITH DJIEKTPOHOB M IBIPOK B KPUCTAIUT U 3 (PeKTa MIHYpOBaHUS TIJIa3MBI.
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®OTONPUEMHUKH UK-U3JTYYEHHUA HA OCHOBE BAPU30OHHBIX
SIIUTAKCHAJIBHBIX CJIOEB HgCdTe

11.0. S MUHOB
Huemumym @usuxu HAH Azepbaiioscana
shikhamirem@gmail.com

[IpencraBneHo omucaHue M METOIBI M3rOTOBJICHUS (GoronpueMHukoB MK wm3nmydeHus Ha
OCHOBE BapHM30HHBIX AnUTakcUanbHbIX CTPYKTYp (DC) m3 HgCdTe, BbIpalieHHBIX METOAOM
KUAKO(PA3HON SMUTAKCUU. APXUTEKTYypa KOHCTPYKIUN W MPHUHLMUIIBI ACUCTBUSA 3TUX YCTPONCTB U
MPEUMYIIIECTBA TI0 CPABHEHUIO C aHAJIOTAMU OCHOBAaHBI HA MCIIOJIH30BAaHUH BAPHU30HHOTO MPOduIIs
pacmpenenieHusi cocraBa snuTakcuanbHbIX cinoeB HgCdTe mno wuwx Tommumue, 3ddexTa
KBa3UAJIEKTPUIECKOTO MO, (POPMUPYIOLIETOCs B TAKUX CTPYKTYpax, Ha MACHTUYHOCTH TApaMETPOB
peueTok nouiokku u JC, a Takke Ha U30JSIHUOHHBIX cBoMcTBax moasioxkku CdZnTe. Koncrpykius
doronpuemnoit [131 matpunel (Pucl), 3akimrouaeTcs B TOM, 4TO Ha MOBEPXHOCTH MOT0KKH CdZnTe
CO3/1al0TCsl Y3KUE KaHaBKH, B KOTOPbIX MeToa0M KD BripamuBatores cion HgCdTe, a Han Humun
coszgarorcsa MJIII suaeiiku.

HK-doTonpueMHuK ¢ Tpems CHeKTpalibHbIMU (DOTOUYBCTBUTEIbHBIMU KaHanmamu (Puc.2) c
JTUCKPETHBIM U3MEHEHUEM IIUPUHBI 3alPEIIEHHON 30HbI BI0JIb TIOBEPXHOCTH SMUTAKCUATBHOTO CII0SI
ucrnonded B Buje [13C u ocHOBaH Ha (OTOUYBCTBUTEIBHBIX BAPU30HHBIX SMUTAKCHAIBHBIX CIIOSX,
BbIpaieHHbIX MeTooM KD Ha nomnoxke CdZnTe, Ha TOBEPXHOCTU KOTOPOM M3TOTOBJIEHBI TPU

CTYIICHBKH.

N J “
MeTal.

" TIepeMBIKII 6 = 3

\\\ I \ :

SIHT. C0i \‘\‘ \
HeCdTe N/ e
BHYTDH KaHaBOK \ \
§i, - - CHCTEMA KOHTAKTOB 9
TIOKpBITHE Hpo3padHas CdZnTe
METa/I1, MIeHKa

Puc 1. Matpuunsriii [13U ¢potonpuemMHnk Puc.2. Tpexxananbnbiii UK- poronprueMHuk

47


mailto:shikhamirem@gmail.com

OCOBEHHOCTH 3JIEKTPOXUMHNYECKOI'O CHUHTE3A IIOPUCTBIX CTPYKTYP
HA OCHOBE HAHOCTPYKTYPUPOBAHHOI'O AHOJAHOI'O OKCHUJA
AJIIOMUHMUA JIs1 COJTHEYHBIX AYEEK

1.0. SMUHOB, X. /. 1 KAJIMJIIOBA, U.C. TACAHOB, H.ZI. UICMANJIOB,
A.A. PAJUKABJIY, [.A. I'YJIUEB, I''X. MAMEJIOBA, .. 'YPBAHOB, A.A. AJINEB

Huemumym Qusuxu HAH Asepbaiioorcana,
AZ 1143, Ilp. I'. JIocasuoa, 133, baxy, Azepoatioscan
shikhamirem(@ gmail.com

B pabore mpencraBieHbl pe3yabTaThl pa3pabOTKU TEXHOJIOTHYECKUX METOJUK  IMOJY4YECHHUS
MOPUCTOM MAaTpULlbl W3 aHOMHOTO okcuaa amoMuHus (AOA) U U3ydyeHbl BO3MOKHOCTH €€
NPUMEHEHUs JJIi M3TOTOBJIEHUS HAHOCTPYKTYpUpPOBaHHBIX rerepocTpyktyp CdS/CdTe nns
peoOpa3oBaHus M AKKYMYJISIIMH COTHEUHOW YHEPTUH.

Pa3paborana wmeroauka wusrotosinenus cTpyktypel ITO/ CdS/CdTe, B xotopoit CdS
MIpeJICTaBIsIeT COO0N BEPTHKAIBHO OPUEHTUPOBAHHBIE HAHOCTOJIOMKHU, BhIpaleHHbIE B Topax AOA,
a MPOCTPAHCTBO MeXx Ay HUMHU 3anoiaHeHo CdTe .

[IpoBeneH psa npeaBapuTeNnbHBIX pabOT Mo pa3zpaboTke METOAMK u3rorosiieHus cioes I1TO,
amomunusi, AOA, a TakXe OHICKTPOXMMHUUYECKOTO OCaXJIeHHs TOHKuX cioeB CdS, kak Ha
noBepxHocThb [TO, Tak u BoBHYTpb nop AOA.

[Inenxu ITO m amOMHUHMS HAaHOCWIMCh HAa CTEKJISIHHBIE IJIACTHMHBI METOJOM PEAKTHUBHOTO
BBICOKOYAaCTOTHOTO MAarHeTpOHHOIO pachblieHuss Ha ycraHoBke Z-550 Leybold-Heraouz
.Hanoctpykrypa AOA Tonmuuoit 200-400 HM nonyvanach aHOJIHBIM okuciieHueM Al B 4%-HoM
BOZHOM pacTBOpeE I1aBesieBoi KUCI0ThI TpH 0-1°C B ABYXIIEKTPOIHOMN MIEKTPOXUMUYECKOU STUEHKE.
Ocaxpaenune CdS npoBoansiocs u3 0€3BOJHOTO PacTBOpPa HA OCHOBE ATUJICHTIIUKOJIS, COJAEPIKAIIETO
0.2M CdClz, 0.02M Ss, 0.1IMNH4CI npu T=100°C. ®opmupopanue CdTe mposoaunocs 1160
AIEKTPOXUMHUUYECKUM OCaKIeHUEM, 00 MeTonoM "close-spaced sublimation".

HccnenoBanuce Mopdosorus nosepxHoctd, EDX, snemMeHTHBIN cocTaB U TudpakTorpamMMa
TOHKUX IJIEHOK CdS, HAaHECEHHBIX MIEKTPOXUMUYECKMM METOJIOM OCaXIeHUs Ha oBepXHOCTh [TO.
Br1siBIeHBI 0COOEHHOCTH CTPYKTYPHBIX, ONTHUYECKHUX U DJIEKTPHUECKUX CBOMCTB CTPYKTYD.

[IpencraBiensl onucanne KOHCTPYKIIMU U METOJ] pean3aliid HOBOro TMHOPHUIHOTO YCTPOMCTBA,
COBMEIIAIONIETO0 (POTOBOIBTANYECKYIO COJTHEUYHYIO S4YEHKY Ha OCHOBE HAaHOCTPYKTYPHPOBAHHOTO
rereporniepexoga CdS/CdTe wu cynepkonaeHcatopa Ha ocHoBe NiO, pacmnojoXKeHHbIX Ha

MIPOTUBOIMOJIOKHBIX TOBEPXHOCTAX 00IeH MpOo3pauHOil CTEKJIIHHOM MOAIOXKKH, MOKphIToi ITO.
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THE DETERMINATION OF INTRINSIC VISCOSITY BY VISCOMETER

A.H. ASADOVA, E.A. MASIMOV
Baku State University
aynuramrahova@gmail.com

Agarose is one of two main constituents of agar and is generallyextracted from seaweed. Once
the agar hasbeen processed, the agarose is in the form of a dry powder. It isthen dissolved in an
aqueous solution >85°C, causing the chainsto degrade [1,2]. The basic agarobiose repeat unit forms
long chains with an average molecular mass of 120000 daltons , representing about 400 agarobiose
units [4,5]. Our agarose (we use the agarose of CONDA company) forms as gel at 0.15%
consentration. That is why for viscosity measurements and to determine intrinsinc viscosity we used
the consentration of agarose — 0.01%, .025%, 0.05%, 0.07%, 0.09%. Viscosity is a measure of the
resistance of a fluid which is being deformed by either shear stress or tensile stress.

In this work intrinsic viscosity will be equal to [n]= 8.48 mL/g. From the graphyc we can see that

after 0.07% consentration of agarose there occurs structuration.
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Figure 1. The dependence of reduced viscosity on the concentration

Intrinsic viscosity creates an additional loss of energy as the macromolecules turn into a solution
when the solution flows, as a result of interaction with water. It also shows itself in intrinsic viscosity
(Eq.3). If the quality of temperature of solvent (A2) increase with increasing of temperature intrinsic
viscosity increase too.

[11 M. Andersson, Characterisation of Chromatography Media Aimed for Purification of
Biomolecules, Uppsala Universitet, 2014

[2] Y. Mu, A. Lyddiatt, A.W. Pacek, Manufacture by water/oil emulsification ofporous agarose
beads:effect of processing conditions on mean particle size, distribution and mechanical
properties, Chem. Eng. Process. ProcessIntensif. 44 (10) (2005) 1157-1166

(31 C. Rochas, and M. Lahaye, (1989) Carbohydrate Polymers 10: 289-298.

[4] A.W. Adamson, (1976) Physical Chemistry of Surfaces, John Wiley & Sons
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Ca(Al:Ga1-x)2S4:Eu?* BORK MOHLULLARININ LUMINESSENSIYA XASSOLORI

E.Q. 9SODOV!, B.H. TAGIYEV?, T.S. iBRAHIMOVA!, K.O. TAGIYEV?
T 4zarbaycan Milli Elmlar Akademiyasi, Fizika Institutu
2 Milli Aviasiya Akademiyasi
3 Azorbaycan Milli Elmlar Akademiyasi Kataliz va qeyri-iizvi
Kimya Institutu
elsenesedeov(@gmail.com

Nadir torpaq elementlori ilo aktivlesdirilmis, @imumi formulu II-III-VI4 olan CaGaxS4
birlogsmasinin liiminessensiya xassalori bii giino kimi kifayat godor dyronilmisdir[1]. Malumdur ki, bu
birlogmolor yiiksok effektivli liiminessent material kimi isiglandirma texnologiyalarinda, bark cisim
elektronikasinda, miasir dovrdo boylik tolobata malik ag isiq diodlarinin yaradilmasinda va.s
saholords ugurla totbiq olunurlar. Son zamanlarda bu tip birlogmalors alave kationun daxil olunmasi
ilo daha effektiv liminoforlarin alinmasi aktualdir. Bu isdo CaGa»S4 birlosmosinds Ga elemntinin
gismon Al elementi ilo ovoz olunmasindan alinan bork mohlullarin fotoliiminessensiya(FL) vo
termoliiminessensiya(TL) xassalori todqiq edilmisdir. Ca(Al,Gaj-,)2S4:Eu** bark mohlullarinda Al
elementinin miqdar1 artdiqca fotoliiminessensiya spektrlori qisa dalgalara torof 44nm siiriigiir.
Temperatur 10-300K intervalinda doyisdikdoe FL spektrlorindo maksimumlarin yeri temperaturdan
asil1 olaraq doyismir inteqral intensivliyin qiymatinds iso 30% azalma miisahide olunur. Homginin
Ca(AlGai.¢)2S4:Eu®" bork mohlullarinda xarici hoyacanlandirict monbonin giic sixligmnin 3,5-10% —
1,4:10° Vt/sm? genis intervalinda FL-nin effektivliyi vo kinetkasina baxilmisdir. Ca(Al,Gaj-)2S4:Eu®*
bark mohlullarinin qadagan olunmus zonasinda moévcud olan talo saviyyalorinin toyin etmak iliglin
termoliiminessensiya 6lgmolori aparilmisdir. Al ionlar1 Ga ionlart ils avez edildikco, TL spektrlorinda
olavo tolo soviyyolori yaranir bunu kristalin qizdirilmasi1 zamani termoliiminessensiya (TL)
oyrilorindo yeni maksimumlarin yaranmasi ilo izah edirik. Tolo soviyyelori liiminessensiyanin
davamliliq miiddatine miihiim tasir etdiyindon TL spektrlorino uygun tolo darinliklori, tezlik faktoru
va tololorin tutma kosiyini hesablamisiq. Qeyd edok ki, talslor tutma kosiyinin qiymatlorine gors ii¢
grupa boliiniirlor: cozbedici morkozlor(10"° — 10'%sm?), neytral morkozlor(10"¥-10"sm?) va
itoloyici morkazlor(10°-102?sm?). Hesablamisiq ki, Ca(Al,Gai.r)>Ss:Eu®" bork mohlullarinin
tololordo tutma kosiyi 107'8 — 10"'”sm? intervalinda yerlosirlor ki, bu da neytral morkozlors uygun golir.

Bu is Azorbaycan Respublikasinin Prezidenti yaninda Elmin Inkisafi Fondunun maliyys yardimi

ilo yerinoa yettrilmisdir Qrant Ne EIF-BGM-3-BRFTF-2+/2017-15/01/1

[1] A.N. Georgobiani, B.G. Tagiev, O.B. Tagiev, B.M. Izzatov. The photoluminescence of CaGazS4
and Caln2S4 doped with rare-earth elements //Cryst.Res. Techn., 1996, 31, pp.849-852.
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®YPBHE- UK CIIEKTPBI OTPAXKEHUS 1 OITUYECKUE CBOMCTBA
v-OBJIYYEHHOTI'O CYJb®UJIA I'AJVINA

H.H. TAI’KUEBA, P.C. MAJIATOB, ®.I'. ACAJIOB
Huemumym paouayuonnsix npoorem HAH Azepoatioscana,
AZ 1143, baxy, yn. Bacabzaoe 9, Azepbatioican
nushaba6@mail.ru

Crouctsie MOHOKpUCTAILIBI Cylbhuaa ramaus (GaS) ABIAI0TCS NEPCIEKTUBHBIMU MaTepHaIaMU
UL IETEKTOPOB M3IyYeHHMH pa3iauyHOro Tuma. Ha MX OCHOBE M3TOTOBISIOTCS —pPaJHallMOHHBIC
JETeKTOphl T'aMMa-KBAaHTOB, paboTalOIIUMX MpU KOMHATHOW Temmeparype .Hamm Brepsbie
paccMaTpUBAINCh W AHAJIU3UPOBAIUCH pajualiMoHHbIE 3G (GEKThl U paguallioOHHas MoAupUKanus
CTPYKTYpBbI, 0O0YCJIOBJIEHHbIE TaMMa-00JyYeHUEM B 3TUX KpHCTallaX METOJaMH KosebaTeabHOH
(Dypre- UK u Oypre-Paman) CieKTpOCKOITUY .ITH UCCIIEIOBAHUS BaXKHBI M IIPEJICTABIISIOT OCOOBIN
MHTEpEC C MPAKTUIECKON TOUKU 3PEHUS JUTS IPOTHO3UPOBAHUS CTOMKOCTH MaTE€pHajioB B YCIOBHIX
BO3/CHCTBUS MOHU3UPYIOILUX U3TYyYCHUH.

Monoxkpuctaiuisl GaS 0bu1n BeipaieHsl MeTojoM bpumkmena. @ypoe- MK criekTpsl oTpaskeHust
U TIOTJIONICHUS 00pa3loB peructpupoBainchk Ha ciekrpomerpe FTIR Varian 3600 B o6actu 9acToT
v=400-100 cm™! 1pu KOMHATHO} TemmepaType. B HACTOAILIECH pabote HCCIIEIOBaHbI
ocobenHoct Dyppe-MK cnekTpoB oTpaxkeHus Y-o0iaydeHHBIX KpuctaiuioB GaS B oOnactu
nornomeHHslx 103 ®y=30-200 kpaxg npu KoMHaTHOW TemmepaType. IlomydeHbl M H3ydeHBI
JCTIEPCHOHHBIE 3aBUCHMMOCTH peambHoii &1 (v) =n>k® u MHuMmoOM & (v)=2nk wacTeii
IUBIEKTpHUECKOl nmpoHunaeMoct, Gynkuun  Im £1W)=¢1%/(g/> +£2%), a Takxke kK0d>pPUINEHTOB
nornomeHus n (v) u npeiaomseHus k (v)  uid MCXOIHBIX M y-001ydeHHBIX oOpas3noB GaS.
PaccmarpuBanock BAMSHUE Y-KBAaHTOB HAa ONTUYECKHE MTapaMeTphl 3TUX KPUCTAIIOB. Y CTAHOBIIEHO,
YTO TIPU CPAaBHUTENIBHO MaybiX N103ax 30<dy<100 kpan KpucCTaUIbl CynbhuIa TaJUTHS SIBISIOTCS

paauanmoHHO-CTONKUMH, a ripu Ao3ax ®y>100 Kpan - He paguaninoHHO-CTOUKUMHU.
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HU3KOTEMIIEPATYPHAS TEINIOEMKOCTbD, TEMIIEPATYPA JTEBAS, ®A30BBII
INEPEXO/ 1 DHTPOIIUA B KPUCTAJIJIAX TITe

AM. ABAYJUIAEB, 3.M. KEPUMOBA, H.3. TACAHOB, II./1x. AJIM3AJE,
C.C. AB/IJMHBEKOB, A.K. 3AMAHOBA

Hncmumym @uzuxku Hayuonanvnoii Akademuu Hayk Azepbatioscana,
baxy, Azepbatioscan, AZ-1143, np. I'. Jpcasuoa, 131
ngasanov@yandex.ru

Tennoemkocts  TITe wuccinemoBama B umHTepBane 2-300K Ha  agmabarmdeckoid
KaJIOpUMETPUUECKOM ycTaHOBKe. [losydeHHbIe JaHHbIE TTOKA3alld, YTO MPU HU3KUX TEMIlepaTypax

TITe umeer GONBILIYIO TEMIOEMKOCTh 110 cpaBHEeHMIO ¢ Apyrumu coeaunenusmu ATBY! Ve mpu

C
150K G, (T) mocturaer knaccuueckoro sHauenus C, = 6R = 50 — ¢ 4TO, TIO-BHIUMOMY, CBS3aHO

c Oosiee CHIIBHBIM 3aTyXaHHEM XHMHYECKOH CBSI3U C TEMIIEPATypOil, YeM B APYTUX COCAMHEHUSX
XaJIbKOT€HU/I0B TaJUIMS.

3aBucumocts Cp(T) obnapyxusaer B murepBane 160-180K anomanmio, ykaswlBaroulyro Ha

Hanmnuue (a3oBoro mepexona. MakcuMaNbHOE 3HAUYCHUE aHOMAJMU HAXOJIUTCS IMPH TEMIIEpaType

T, = 172K. Omnpenenensl uzMeHenus AQ (15.9 ﬁ) sHepruu u AS (0.09 L) SHTPOIUHU

mol-K
AS
(1)8.30B01"0 nepexona, KOB(I)(l)I/ILII/IeHTBI TEPMOAUHAMHUYCCKOTI'O IMOTCHIIMAJIA. Manasa BenuuuHa ? =

0.01 yxaspiBaeT Ha TO, 4TO ITOT IEPEXOJ OTHOCUTCS K IepexoaaM Tuna cMmemeHus. [loBenenue
aHOMAJIbHOM TemI0eMKOCTH BOMM3M T, YIOBIETBOPUTENBHO OINMUCHIBAETCS Teopuel (a30BbIX
nepexooB Jlannay.

B pesynbpraTte aHanM3a TEMJIOEMKOCTH ONpeJeNieHa XapaKTepucTuieckas temmnepatypa Jlebas
0p (= 107K). Paccunransl TeMepaTypHbie H3MEHEHHsI SHTpOnuH. [IpoBeeH aHamM3 Pa3IMIHbIX

TCOPCTUYUCCKUX MMOAXOOO0B, UCIIOJIB3YCMBIX IJIS OIMUCAHUA pemeTquofI TCIIJIOCMKOCTH.
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ONTUYECKHUE CBOMCTBA TBEPJBIX PACTBOPOB (TIGaSe2)x(TIInS2)1-x

H.3. TACAHOB, .M. KEPUMOBA, A.. TACAHOB, K.M. TYCEMHOBA
Hncmumym @uzuxku Hayuonanvnoii Akademuu Hayx Azepbatiodcana,
baxy, Azepoaiioncan, AZ-1143, np. I'. [orcasuoa, 131
ngasanov@yandex.ru

OOpasubl A7 U3Yy4EHHs CHEKTPOB ONTHYECKOrO IOIJIOIIEHUS MOHOKPUCTAIUIOB TBEPABIX
pactBopoB  (TlGaSey)x(TlInS2)1x (x=0; 0,1; 0,2; 04; 0,6; 0,8; 1) ckagpBaIUCh OT
MOHOKPHCTAJZTMYECKOTO CIIMTKA U UMEH (JOPMY TOHKUX TUIACTHHOK ¢ ToamuHon 20+100mkM. CBet
HaMpaBJUICS Ha 00pa3lbl MEPHICHIUKYIISPHO CIOSIM (MTAapaIeIbHO KPHCTAIIOrpaduiecKoil ocu ¢).
HccnenoBanus TeMIepaTypHbIX 3aBUCUMOCTEH CIIEKTPOB ONTHUYECKOTO MPOMYCKAaHUS MPOBOIMINCH
IPU MOMOUIM a30THOI'O KPHUOCTaTa ¢ BO3MOKHOCTBIO CTaOWJIM3allUM TeMIIepaTyphl B MHTEpBalle
77+300K (Tounocts crabunuszanuu cocrasisia +0,5K). B kauectBe MOHOXpOMaTopa UCII0JIb30BaJICS
MJIP-23, npueMHuka usiydenus - ®IY-100. Paspenienue ycTaHoBKM ObLI0 He Xyxke 2A.

CnekTpaibHble 3aBUcMMOCTH (ahv)® OT »Hepruum (OTOHA MMEIOT SPKO BBIPAKEHHBIE
IPSIMOJIMHEIHbBIE YYaCTKHU, YTO (KaK U PEHTI€HOBCKHUE JIaHHbIE) CBUIETENILCTBYET O PABHOBECHOCTH
BbIpallleHHbIX KpucTayuioB. [llupuny 3anpemienHoi 30Hb Eg /U1 KpUCTamIoB TBEpIBbIX pacTBOPOB
(T1GaSe2)x(T1InS2)1-x OnpeesIu SKCTpanoisuel IpIMOITHHERHOTO yuacTka 3aBucuMocTy (ahv)?
ot sHeprun GoTtoHa hv 10 mepeceyenns ¢ ockio abcuucc. Paccunransl 3HaueHus sepruii Eg 11st Bcex
n3ydeHHbIX cocTaBoB (T1GaSe2)x(TlnS2)1-x.

[Tonoxxenue kpast GyHIaMEHTATBHOTO TOTJIOMIEHNS 3aBUCUT OT cooTHoeHus TlGaSe; u TlInS>
B TBepabix pacTtBopax (T1GaSe:)x(TlInS2)1x. Ilo mepe yBemuuenust konuneHtpanuu TlGaSe; B
TBEPABIX PpAcTBOpax MPOMCXOJUT HHU3KOIHEPIeTHUUECKOE CMELIEHHE Kpas ONTHYECKOIro
nponyckanus. Ilpu Huskoit temmneparype (150K) 3HaueHue WIMPHUHBI 3alpelieHHOW 30HBI B
3aBHCUMOCTH OT COCTaBa TBEPAbIX pacTBOpoB Ha 32-127mM3B Gonblie, yeM Hpu KOMHATHOU
TEMIIEPAType, YTO COIIACYETCS C W3BECTHBIM H3MEHEHHMEM ILIUPHUHBI 3alpEIICHHON 30HBI
TpexkoMioHeHTHbIX coenuHenuil T1GaSe: u TlInS,.

TemnepaTypHble 3aBUCUMOCTH IIMPHHBI 3alIPEIIEHHON 30HBI KPUCTAJUIOB TBEPJIBIX PACTBOPOB
(T1GaSe2)x(T1InS2)1-x UMEIOT BUJ, XapaKTEPHBIN [ CJIOKHBIX ITOIYIPOBOJHUKOBBIX COEIMHEHUH, C
MIOHM)KEHUEM TemriepaTypsl Eg Bo3pacTaer.

Konuentpanunonnsie 3aBucumoctu Eg 1ist TBepapix pactBopoB (T1GaSe2)x(THnS2)1-x mpu 150 u

300K mMeeT HeTUHEHHBIN BH B auana3oHe 0 <x < 1.
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ZnSe MONOKRISTALININ, YUKSOK HIDROSTATIK TOZYIiQ ALTINDA,
MUQAVIMOTININ ANiZOTROPiYASI

S.H. QASIMOYV, i. QASIMOGLU, H.M. 9SGOROV
Azarbaycan MEA-nmin H.M. Abdullayev adina Fizika Institutu
Baki sah. AZ-1143, H. Cavid, 131
gasimoglu@yahoo.com

ZnSe monokristali A'BY! yarimkegirici birlosmolor qrupuna daxildir . Qaz dastyicilari disulu ilo
alinmigdir, foza simmetrya qrupu (43m)-dir.Genis qadagan olmus zonast var vo kifayst qodor
Oyranilmigdir. Yarimkegiricilor elektronikasinin cihaz hazirlanmasi sektorunda ZnSe, genis totbiqo
malikdir. Malumdur ki, ZnSe —don optik cihazlar, prizmalar, gilizglilor hazirlanir. Xiisusi optik
sistemlords vo CO; lazerlorinds spektrin goriinon va infraqirmizi oblastlarinda (0,55-22mkm) isloyan
cihazlar hazirlanir. Sinq xalkogen qrupuna monsub kristallarda, otaq temperaturunda, yiiksok tozyiq
altinda, faza kegidlori miisahido olunur. A"BY! tipli birlogmolordo yiiksok tozyiqli faza kegidlori,
hacmin [1] vo elektrik miigavimotinin[2,3] doyismasi ilo bas verir. 14GPa-dan boylik tozyiqlords,
Sinq xakkogen birlosmalori Cscl tipli qurulusa kecir. Niimunonin otaq temperaturudaki xiisusi
miigavimati ¢=10" om.sm-dir, sar1 ronglidir, is1§a hossasdir.Elektrik horokot qiivvesinin isarasing
gors kegiriciliyin n-tip oldugu miioyyon olunmusdur. Hazirk: isdo yliksok hidrostatik tozyiq altinda
(0,9GPa) vo otaq temperaturunda, ZnSe monokristalinin miixtalif istiqgamotlords (010) —¢L, (001)-g|
xtisusi miiqavimatinin barik doyismaesi Oyronilmisdir. Niimunalor paralapiped sokilindadir, qalinlig:
Imm, sahasi 2x4 mm?-dir. Kantaklarm omik olmasi ii¢iin, giimiis pastadan istifado olunmusdur.
Olgmolor berillum bronza materiallarindan hazirlanmis yiiksok tozyiq kamerasinda aparilmisdir [4].
Kristalda atomlar yaxinlasanda qadagan olunmus zonanin eni artib vo ya azala bilor.Demoali ZnSe
monokristalinin xiisusi miigavimotinin barik doyismasi 0,55GPa-a qodor tozyiqde qadagan olunmus
zonanin eninin diiz zona doyismasing, 0,55GPa-dan boylik tozyiqlords i1so, ¢op zona doyismoasing

uygun galir.

[1] C.F. Cline, D.R. Stephens. J. Appl. Phys. 1965, 36, N9, 2869

[2] G.A. Samara, H.G. Drickamer. J. Phys. Chem. Sol., 1962, 23. N5, 457

[3] S. Minomika, G.A. Samara, H.G. Drikckamer. J. Appl. Phys. 33, N11, 3196

[4] E.C.Uyxesuu, A.H.Boponosckuii, A.®D.I'aspunos, B.A.Cyxonapos I1T3, 1966, T1.6., c.161.
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JIBOMHOE MOIMEPEYHOE CKOJIb)KEHUE B Bi:Tes

.M. TOHAXKAEB, C.llI. KAXPAMAHOB, C.U. MAMEJIOBA
Aszepoatiodcanckuti Texnuueckuit Ynusepcumem, baxy
geldar-04@mail.ru

JIBOIfHOE TIOTIEPEYHOE CKOJIbKEHHE SBISETCS IPUIMHON (hopMupoBaHust 00BEMHBIX Je(PEKTOB U
MOJIOC CKOJNbXeHUsl. B cioucthix kpuctamwiax tumna BixTe; OCHOBHOM TIUIOCKOCTBIO CKOJIBKEHUS
sBisiercst (0001), TIOCKOCTBIO TIOTIEPEYHOTO CKOJIBKCHHS SBISICTCS MEPICHIUKYISpHAs K HEH
mwiockocTh (1100). TlepBoiit meperu®, ABUrasch B IWIOCKOCTH (1 100), MOXKET COBEPIIUTH MOMEPEUHOE
CKOJIbKEHHUE, TMEpersi B IUIOCKOCTh, MapajlIebHYI0 OCHOBHOHM 1iockoctu (0001). Takue nBa
MOCIIEZIOBATEIbHBIX aKTa IOMEPEYHOT0 CKOJIBKEHUS MOTryT (OpPMHpPOBATHCS B BUJIE JABOMHBIX
nomnepevyHblx  ckonbxkeHut  (AIIC). TlpumepoMm pesyibTara SBISIOTCS — KPEecTOOOpa3HbIC
JIOKaJIU30BaHHbIE HaHO OCTpOoBKHU (HO), oceBime Ha MecTax mapHoro meperuda. Takue mapHbie
neperuObl MOTYT BBIXOJIUTh B MEKCIIOEBOE MPOCTPAHCTBO B TUNIOCKOCTAX MOMEPEUHOTO CKOJIbKECHHUS.
[lepexon yactu nuciokanuii u3 oxHoi mwiockoctu (0001) BizTes B Ipyrylo TaKyro ke MapajjieibHyI0
IJIOCKOCTh NMpUBOAUT K JIIC, ¢ mojsocamu CKOJIbKE€HUs. B3aumMoneicTBue TakKuX OTKPBITBIX APYT
JIpYyTy W BHEIIHEMY BO3JCHCTBHIO CHCTEM MPHBOIUT K (OPMHUPOBAHHIO B HHUX CYHIECTBEHHO-
HEPaBHOBECHBIX, C TEPMOJMHAMUYECKOMN TOUKH 3PEHHUS, TPOCTPAHCTBEHHBIX M BPEMEHHBIX CTPYKTYP.
B nanHoil Mojenu pa3BuTHS macTUYeckol aedopmanuu BeieacTBue aencTBus mexanusma /[I1C,
€ClIi BO3MYILIEHUE TMOMaJaeT B HEYCTOMYUBYIO 00JACTh, TO MPOMCXOAUT €r0 POCT, TMOCJIE Yero B
MIPOTUBOIOJIOKHBIX HAMPABICHUSIX PACIPOCTPAHSIIOTCS JBE TMOJIOCHI CIIBHUTa, KaKJas U3 KOTOPBIX
OMHCHIBACTCS pEIICHHEM Tura Oerymield BoJIHBI. BO3MOXXHBI /Ba TUIA pENICHUH, 3aBUCALIUX OT
BEJIMYMHBI TPHJIOKEHHOTO HampspkeHHs. [Ipy Manplx HampspKeHHSX IUIacTHYeckas Aedopmarius

MMPpOUCXOAUT BO (l)pOHTe IIOJIOCHI CABHUIQ, 3a (l)pOHTOM BOJIHBI z[e(bopMauHﬂ OCTaETCs IMMOCTOSHHOIA.

55


mailto:geldar-04@mail.ru

PdixFex THIN FILMS PREPARED BY THREE METHODS: MOLECULAR BEAM
EPITAXY, MAGNETRON SPUTTERING AND ION IMPLANTATION

L.V. YANILKIN}, A.. GUMAROV], L.LR. VAKHITOV!, A.A. RODIONOV!,
R.V. YUSUPOV!, M.N. ALIYEV?, L.R. TAGIROV'4  V.I. NUZHDIN?,

R.I. KHAIBULLIN?
! Institute of Physics, Kazan Federal University, 420008 Kazan, Russia
amir(@gumaroy.ru
2 Baku State University, Z. Khalilov 23, AZ-1148 Baku, Azerbaijan
3 Zavoisky Physical-Technical Institute of RAS, 420029 Kazan, Russia
* Institute of Applied Research ASRT, 420111 Kazan, Russia

Palladium-iron alloy, PdixFex, represents a unique class of ferromagnetic materials. A small,
even less than 1 at.%, amount of iron atoms in palladium matrix induces ferromagnetism [1] at low
temperatures..

In our study Pdi..Fe, (x = 0.01-0.1) thin films of 20-60 nm were synthesized by three methods:
molecular-beam epitaxy, magnetron sputtering and ion implantation. A comparison was made
between the structural and magnetic properties of the resulting films. Depending on the method of
synthesis, the properties of the resulting films vary greatly.

The Program of Competitive Growth of Kazan Federal University supported by the Russian
Government is gratefully acknowledged, as well as the partial support by RFBR projects No 18-32-
01041 and 16-02-01171-a. Synthesis and analysis of the films were carried out at the PCR Federal
Center of Shared Facilities of KFU.

[1]  G.J. Nieuwenhuys Adv. Phys. 24, 515 (1975).
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SUPERLATTICE STRUCTURE YBaS4S7 NANO THICK FILMS

E.Sh. HAJIYEV
Institute of Physics of Acad.of Science of Azerbaijan,
Baku, Azerbaijan
hellase75@gmail.com

The study of crystallization kinetics of amorphous thin layers of the structure of phases and thin
epitaxial layers in the nanoparticles of the Yb - As - S system and the ternary of the given systems is
one of the perspective directions of the limited size structures. These compounds are one of the most
promising materials in the development of nanoelectronics because the use of these materials opens
up new opportunities for the creation of semiconductor materials and devices on the basis of
nanometer-scale structure elements.

Films of YbAs4S7 compounds deposited on substrates from NaCl, KCI, NaBr, LiF, KJ at room
temperature had an amorphous structure. The subsequent crystallization of films formed in an
amorphous state leads to the formation of polycrystalline films with periods of the EH crystal lattices
of rhombic syngonies.

A different picture is observed on the electron diffraction patterns taken from samples obtained
on NaCl and KCl substrates heated above 473 K. In addition to the main reflections characteristic of
the known lattices YbAs4S7, new satellite diffraction reflections also appear on the electron
diffraction patterns. In the temperature range of LiF substrates from 573 to 613 K, a mixture of
polycrystalline samples with a mosaic single crystal is formed. With increasing temperature, the
intensity of the lines of the diffraction field corresponding to the polycrystalline decreases, and the
point reflexes indicative of the formation of monocrystalline blocks increase. Further increase in
substrate temperatures to 633 K leads to the formation of a mosaic YbAs4S7 single crystal. Indication
of all reflections of the electron diffraction pattern from YbAs4S7, including additional weak ones, is
possible with the parameters, a~2ag = 2.382; b=2b, = 2.891; c=2¢, = 0.806 nm.

These relationships indicate that the new crystal lattice should be considered as a superstructure

of the known lattice of YbAs4S7 nanothick films.
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TRAP CHARACTERIZATION IN YTTRIA (Y203) BY THERMOLUMINESCENCE:
Tw—Tstop AND HEATING RATE METHODS APPLICATION

NIZAMI HASANLI** , MEHMET ISIK¢, SERDAR DELICE?

“ Department of Physics, Middle East Technical University, Ankara, Turkey,
bVirtual International Scientific Research Centre, Baku State University, Baku, Azerbaijan
“Department of Electrical and Electronics Engineering, Atilim University, Ankara, Turkey

Department of Physics, Hitit University, Corum, Turkey

Rare earth oxides are famous materials attracted much attention due to their unique physical and
chemical properties. These compounds may be applicable for optoelectronics, luminescent and
biomedical devices. Yttria is a rare earth oxide material becoming focus of interest in many research
fields especially in LEDs and MOS transistor applications. In this study, thermoluminescence (TL)
experiments for Y»03 nanoparticles at cryogenic temperatures (10-250 K) were performed with
heating rates ascended from 0.4 to 0.8 K/s. TL spectrum detected for 0.4 K/s exhibited overlapping
seven peaks centered at peak maximum temperatures of 19, 62, 91, 115, 162, 196 and 125 K.
Experimental Tmax—7Tsw0p method was applied to the TL spectra observed for different stopping
temperatures (7swop) to determine the number of peaks consisting in whole TL curve and to investigate
the characteristics of related trapping levels. The analyses resulted in existence of one quasi-
continuously distributed trap and six discrete, single trapping centers within the forbidden gap. Initial
rise method was utilized to calculate activation energies of revealed trap levels responsible for
observed TL peaks. Activation energy of the distributed trap centers was found to increase from 18
to 24 meV as a function of Tswp in the range of 10—16 K. Activation energies of six single trap centers
were computed to be 49, 117, 315, 409, 651 and 740 meV. Heating rate dependencies of each TL
peaks in the spectrum were also explored. The increase of heating rate leads to decrease of TL

intensities and increase of peaks maximum temperatures.

(a u.)

TLIntensity (a.u)

TLIntensity

| 1
150 200 250
Temperature (K) Temperature (K)

Figure. TL glow curves of Y203 nanoparticles with various heating rates.
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The decrease of TL intensity with heating rate is the evidence of thermal quenching effect.
Furthermore, structural characterizations of Y203 nanoparticles were accomplished using X-ray
diffraction and scanning electron microscopy measurements.
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BJIMAHUE SJIEKTPOTEPMOIIOJIAPU3AIIUN HA CTPYKTYPbI
HAHOKOMITO3UIIUIA HA OCHOBE II3+1%PbCrOs, I13+0,5% PbCrO4

A.C.TYCENHOBA
Hncmumym Ouzuxku HAH Azepbatioscana, 2. baky
aem0O5@rambler.ru

VHTEeHCUBHOCTD MOJSPU3ALMOHHBIX MPOIIECCOB BO MHOTOM OyJIET ONpPEENAThCS CBOWCTBAMH
MOJINMEPHON MAaTpPHIIbl, HAMOJHUTENS W CTPYKTYpbl MEX(a3zHOTO CIIOS MEXAYy KOMIOHEHTaMH
HaHOKOMMO3ULIKUU. [loCKONMbKY HAHOKOMITO3UIUSI SIBIISIETCS CHCTEMOM, COCTOSIIEH U3 JBYX
OTJIMYAIOIINXCS IO CBOUM KOMITJIEKCHBIM 3JIEKTPO(YU3UYECKIM CBOWCTBAM CHUCTEM, TO B HEHl BIIOJIHE
BO3MOJKEH MPOIECC MEKCIOEBON MOJSIpU3aiui. BEpOSTHOCTD Pa3BUTHS STHX BBIIICTIEPEUHCICHHBIX
(U3MYECKUX TPOIECCOB CUIBHO 3aBUCUT OT YCJIOBUU MOJSIPU3ALINMU, KOHIEHTPALUU U TIIyOUHBI
3aJieraHus JOBYIIEK B MOJIMMEPHON MaTpHUIIe U HA TpaHUIle pa3ena (a3 moaumepa U HaOTHUTEIS.
DEeKTPOTEPMOTIOISIPU3AIIS HAHOKOMITO3UIIHA, B CBOIO OY€pe/ib, MEHSET €€ 3apsJ0BOE COCTOSHUE.
Haxomnenne HocuTenei 3apsaa Ha rpaHulle paszaena (a3 MeHseT Mexda3Hble B3aMMOICHCTBHS, a
3TO MOKET MIPUBECTU K U3MEHEHHUIO MPOYHOCTHBIX CBOMCTB KoMIo3uiuii [1-3].

HccnenoBanbl CTPYKTYpHBIE U3MEHEHHSI U CIIEKTPBI (POTOIFOMUHECHIEHIIUY HAHOKOMITO3UIIUN Ha
ocHoBe IIIl wHamomamrens MnO;, B wmHTepBaie H BOJH A=250-1000HM. CrekTpsl
dboTomomuHeceHun u3Mepsuin Ha crnekrpoduroopumerpe Cary Eclipse. Ilonydenue oOpasia
KOMIIO3UTa OCYIIECTBISIETCS METOJOM TOPSYEro IPECCOBAaHUS IPH TEMIIepaType IUIABICHUS
nonumepa u AasieHnn 15 MIla B TedeHne 3 MUHYT ¢ TIOCIIEAYIONIMM OXJIaXKICHUEM IT0/T AaBICHHEM
70 KOMHaTHOM Temmeparypsl. IlomyueHHble 00pa3ubl NpeABapUTENbHO OBLIM  OJABEPrHYTHI
aJIeKTpoTepMonosapu3anun  npu temneparype Tn=353K B Teuenue opHoro wyaca t,=lyac.
HanpsskeHHOCTb HIEKTPUIECKOro Mo B mieHke -10°B/m.

[Tokazano, 4TO 0 AJIEKTpOTEpMONOJsApu3auu npu auHax 360; 374amM HaOmrOgaI0TCS JIBE
Makcumyma. Ilocie anekTpoTepMononspu3aliu TOXe OOHAPYKMBAIOTCS JBE MaKCUMyMa IpU
mHax 358; 373,07am. Haubonee mHTEHCHBHBIM M3 HUX BOMM3M 358HM, a BTOpOl MakCUMyM
HaOMIOAaeTCsl Kak IJIe4o TEpBOro, pacmoyiokeHHoe B obmactu  373,07am.  CroekTphl
¢dotomomunectenuuu [19+PbCrOs 10 1 mocine 3eKTpoTepMONOISpU3aME MaJI0 U3MEHSI0TCA, a
MHTEHCUBHOCTh (DOTOIIOMMHECIICHIINU PE3KO CHIDKAIOTCS. BeposTHO, Habmromaemas BbICOKas
CTaOMIIBHOCTB (POTOTFOMUHECLIEHTHBIX XaPaKTEPUCTHUK MOJYYEHHBIX HAHOKOMIIO3UTOB OOBSCHSETCS
YMEHBIICHUEM TIO/IBIYKHOCTH JIMTAH/IOB, IPUCYTCTBYIOMMX Ha moBepxHOcTH dacTtull PbCrO4 u B
3HAYUTEIHHON Mepe ONpeeNIONUX UX (HPOTOMFOMUHECIICHTHBIE XapaKTEPHCTHKH.

Taxke Moka3zaHo, YTO CHEKTPHI (HOTOIFOMUHECHEHIIMH 3aBUCAT OT OOBEMHOTO COAEPIKaHUS

HaIIOJJHUTECIA H yCJ'IOBI/Iﬁ QJICKTPOTCPMOIIOJIAAPU3 AN H. Ha6JIIOI[aCMBIC HU3MCHCHUA CIICKTPOB JIA
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HAaHOKOMIIO3ULIUN CBSI3aHBI C U3MEHEHHEM HaJMOJEKYJISPHOU CTPYKTYphI MOJIUMEPOB, CTEIEHBIO

B3aHUMOJICHCTBU moJimMepa ¢ HaIIOJIHUTCIICM.

[1] A.M. Magerramov, M.A. Ramazanov, F.V. Hajiyeva The effect of the electric-thermal
polarization and discharge treatment on the charge state, strength, and photoluminescence
properties of polypropylene and cadmium sulphide-based nanocompositions. J.. Surface
Engineering and Applied Electrochemistry, 2010,volume 46, Issue 5, p. 501-504.

[2] M.A.Ramazanov, A.S. Quseynova Influence of polarization processes on the charge states and
dielectric properties of polyethylene-based compositions with low-molecular additions
PE+PbCrO4 and PE+Cr Optoelectronics and Advanced Materials — Rapid Communications v.
7, Ne. 9-10, 2013, p.78

[3] M.A. Ramazanov, F.V. Hajiyeva, A.M. Maharramov, U.A. Hasanova Effect of corona
discharge on the structure and photoluminescence properties of nanocomposites based on
polypropylene (PP) and zirconium dioxide (ZrOz) nanoparticles J. Ferroelectrics Volume 507,
Issue 1, p. 121-126, 2017.
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KPAH ONITUYECKOTI'O IMOTJTOIEHUS MOHOKPHUCTAJLJIOB TIGaSe:<Dy>

K.M. 'YCEHHOBA, H.3. TACAHOB, .M. KEPUMOBA
Hncmumym @uzuxku Hayuonanvnoii Akaoemuu Hayx Azepoatiodicana,
baxy, Azepoaiioncan, AZ-1143, np. I' [[casuoa, 131
kama.mag@rambler.ru

[Tpu nomonm auddepeHuanbHO-TEPMUYECKOr0 aHalIn3a U AUPPAKTOrpaMM CHHTE3UPOBAHHBIX
Hamu kpuctaiuioB TlGaSe;<Dy> noxka3ano, yto Dy 3amemaer Ga B KpUCTaJUIMYECKON CTPYKTYpE.
MonudunupoBanHbiM  MeTo oM  bpumkmena-Ctokbaprepa ObUTH  BBIpAIIEHBl K3  paciliaBa
MOHOKPHUCTAJIBI CJIIOMCTBIX MOJYIPOBOJHUKOBBIX coenuHenuit TlGaSer, B koropbix aromel Ga
3amemratorcs aromamu Dy B konuuectBe 1-2%. W3ydyena pactBopumocts Dy B MOHOKpHCTaIax
T1GaSe,. Ananu3 HecoBepiieHCTB B Kpuctamwiax TlGaSe<Dy> meToiaMu peHTreHOCIEKTPaIbHOTO
MUKpOaHaJIu3a U IPOCBEUUBAIOIIECH 3IEKTPOHHOW MUKPOCKOIHMHU MO3BOJIUI ClIENaTh BBIBOJA O TOM,
gt0 B Kpuctaimax TlGaSe; umMeroTcst THHEWHbBIE 1e()eKThI, BJI0Ib KOTOPBIX MPOUCXOIUT CErperamus
MIPUMECH.

OOpasupl Juisi CHSATHS CHEKTPOB ONTHYECKOTO TMOTJIOUICHHUS HW3Y4aeMbIX KPHCTAJUIOB
CKaJIbIBAJIMCh OT MOHOKPUCTAJIIMYECKOIO CIUTKA U UMENIN (OpMY TOHKMX IJIACTUHOK C TOJIIMHON
ot 20 o 100mkM. CBeT HampaBisuics Ha 00pa3Iibl MapaJLIeIbHO KPUCTAIIOrpaduuecKoit ocH ¢, T.¢.
MEPIEeHIUKYIAPHO closiM. VccrnenoBaHus CIEKTPOB ONTUYECKOTO MPOMYCKaHHWsS B HWHTEpBale
temneparyp 77+300K npoBoaunuce mnpu nomomu MoHoxpomaropa MJIP-23 u  kpuocrata
«YTPEKC»y.

Paccuntanbl 3HaueHUs MIMPHUHBI 3aNpElIeHHON 30HBI Eg A BCceX M3y4yeHHBIX COCTABOB IMPH
IOMOIIU YKCTPATIONALUHN TIPAMONHHENHOTO ydacTka 3aBiucuMocTH (ohv)? oT sHeprun ¢goTtona hv 1o
nepeceyeHus ¢ ocbto abcuucc. [Ipu Huzkux temneparypax B TlGaSe><Dy> He ynaercs oOHapyXHUTb
MOJIOCY TIOTJIONICHMS, CBS3aHHYIO C OOpa30BaHMEM OJKCHUTOHA BOJM3M MPSMOTO  Kpas.
Temnepatypusiii koaddunuent dEy/dT B unTepBane remmneparyp 80-120K mns TlGaSe; cocraBmisier
-3-10* 5B/K, a s TlGaSe,<Dy> = -7-10* »B/K, T.e. oTanuaercs 6osee yeM B 2 pas3a. Benuuuna
kod(urmenta nornomenus B TIGaSe,<Dy> 3ametHo Boime, yem B TlGaSen.

B untepsane Temmeparyp 120-300K mms Bcex cocraBoB dE/dT = -2,1-10*B/K.
KopoTkoBoHOBOE cMelieHre MUPHHBI 3anpenieHHoi 30HbI Y T1Gapg9Dyo01Se> mo OTHOMIEHUIO K
T1GaSe; cocraBnseT okono 90mM3B, k nmpumepy, npu temneparype 80K ansa TlGaSe: Eg=2,1923B, a
st T1Gao,09Dyo,01Se2 — 2,2873B, T.e. 3amemienne 1-2% aToMOB TaJlius aTOMaMU PEKO3EMEIBHOTO
9JIEMEHTA JAUCIIPO3US 3aMETHO YBEIIMYMBAET IUPHUHY 3aNpelieHHON 30HbI MOHOKpHUcTaima T1GaSe,.

3aBucumocts Eg; orT konuentpauuu Dy B ucciemoBaHHbIX coctaBax TlGaSe<Dy> umeer

JIMHEHHBIN BUI.
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MATHUTHBIE CBOMICTBA COEJMHEHMIA Nio.25..CuxFeo.75Cr2S4 (0<x<0.2)

A. AXMEJIOB, M. AIIXKAHOB, M. HAJI'KKA®3AJIE, U. UBPATUMOB, I'. CYJITAHOB
Hncmumym @uzuxku Hayuonanvhoii Akademuu Hayx Azepbatiodcana,
np. I. /[ocasuoa 131, AZ1143 baky

Lenpto maHHBIX HCCIEAOBAHUMN SIBJISICTCS U3Y4YCHUE BIMSHHUS KATHOHHOTO 3aMEIIEHUS MEIH
(Cu) Ha MarHuTHbIC CBOWCTBA IINMHUHEIBHOU cucreMbl  Nio25xCuxFeo75Cr2S4 (0<x<0.2).
N3BectHo, uyto coemmHeHue FeCrS4 oOnamaer MNUHETBHOW CTPYKTYpOH U SIBISETCS
dbeppumarnerukom [1]. IlpoBeneHHBIE H3MEPEHHUS TIOJICBOM M TEMIIEPATYPHOW 3aBHCHUMOCTH
yaenbHOM HaMarHudeHHoctd coeauHeHuil Nig2s CuiFeo75CrSs  (0<x<0.2) mnoka3amu, 4TO
MarHuTHBII MOMEHT W Temmeparypa (a3oBoro mnepexoma 7. yBEIMYMBACTCS C YBEIMUYECHHUEM

KOHIICHTPAILlUH ME/IH.

[1] P. Gibart, J. Dormann, Y. Pellerin, Magnetic properties of FeCr,S4 and CoCrS4,
phys.sat.sol., v.36, Nel, p.187-194, 1969.
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INFLUENCE OF FULLERENES Cé0 ON OPERATING CHARACTERISTICS
OF LIQUID CRYSTAL MBBA

T.D. IBRAGIMOYV, A.R. IMAMALIYEYV, G.F. GANIZADE
Institute of Physics of Azerbaijan National Academy of Sciences,
H.Javid av.131, Baku, AZ1143, Azerbaijan
tdibragimov @mail.ru

In the present work the results of investigation of influence of fullerenes C* on the threshold
voltages of Freederickzs and Carr-Helfrich effects and switching times of Carr-Helfrich effect in
nematic liquid crystal 4-methoxybenzilidene — 4' — butylaniline (MBBA) with negative dielectric
anisotropy are presented. At this case the concentration of fullerenes was equaled to 0.5 wt.%.

It is shown that the clearing temperature, threshold voltages of both effects decreases in
comparison with a pure liquid crystal. The threshold voltage of electrohydrodynamic instability at
low frequencies and also critical frequency of disappearance of Williams’ domains decrease.

Experimental results are explained by increasing of dielectric anisotropy, the bend elastic
constant, and also suppression of ionic conductivity and rising of the number of the centers of

turbulence at additive of fullerenes.
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AZORBAYCAN ORAZISINDOKI NEFTLORIN BURAXMA SPEKTRLORININ
ARASDIRILMASI

A.D. SADIQOVA!, $.0. DHMBDOVA!, F.R. BABAYEV?,
Q.S. MARTINOVA?, T.R. MEHDIYEV!
Azarbaycan Milli Elmlor Akademiyasinin.:
'H M. Abdullayev adina Fizika Insitutu AZ-1143, Azarbaycan, Baki,H. Cavid pr.131
Geologiya va Geofizika Institutu, AZ-1073, Azarbaycan, Baki, H. Cavid pr.119

Neft - parafin, nafta vo aromatik homoloji seriyaya aid miixtalif karbohidrogenlorin kompleks
qarisigidir. Parafin vo ya nafta karbohidrogenlorinin neftds iistlinliiylino osaslanaraq, onu parafin vo
ya nafta torkibli neft kimi tosnif etmok olar. Qeyd edok ki, sonuncunun torkibindo aromatik
karbohidrogenlor daha ¢ox tistiinliik toskil edir. Neft parafinlorin asas fiziki-kimyavi xiisusiyyatlori
kristallagsma vo ya orims temperaturlarinin baslangic ndqtesinds onlarin faza ¢evrilmaloridir.

Uzvi vo qeyri-lizvi birlosmolarin, o ciimlodon neft monsali strukturlarin  dyronilmasi iiciin
miixtolif iisullar arasinda infra-qirmizi spektroskopiya iisulu (IQS) miihiim yer tutur. Todgiqat
baximindan IQS universal metoddur. Neft vo neft mohsullarmin yronilmosi IQ spektrinin yaxin, orta
va uzaq oblastlarinda aparilir. Azorbaycan srazisinds olan neftlordon West Azari, East Azori, Central,
DWG Crude, Chiragl, WestChrag vo Sahdoniz ndvlerini aragdirmaqla, onlarin polyarizasiya vo
temperatur asililgina Bruker firmasinin Vertex 70V cihazi ilo baxilmisdir. Onlarin buraxma vo
udulma spektrlori tadqiq edilmisdir. IQS iisulu ilo neftin xarakterizo edilmosi ii¢iin asagidaki udulma
oblastlari istifado edilir: 720-730 sm™ olan oblast metilen grupunun deformasiya olunmus ragslora,
1200-1300 sm™! oblast iso yelpikvari vo dairavi ragslors uygundur. 1375-1460 sm ! oblastinda metil
va metilen qruplarin simmetrik vo antisimmetrik deformasiya rogslorine uygundur.

Bu is Qrant Ne21LR-AMEA Azorbaycan Respublikast Dovlat Neft Sirkotinin “Elm Fondu”nun
maliyys dastoyi ilo hoyata kegrilmisdir.
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PACHPEJIEJIEHUE HOCUTEJIEN 3APAIA B p-n IEPEXOJAX C TOUKH 3PEHUS
TEOPUU HEYETKHUX MHOKECTB JI.3AJIE

J.A. HCAEBA, A.M. AJINEBA
Hncmumym @uzuxku Hayuonanvnoii Akademuu Hayk Azepbatioscana,
Az-1143, baxy, npocnexkm I'. /[picasuoa 131,
elmira@physics.ab.az

B ¢usuke nponomkaercs uzydenue GpuykTyannii 3J1eKTpUYECKOTo Haps>KeHUsl, TPOBOAUMOCTH,
KOHLIEHTpallul HOCUTEJIEW TOKa B MeTalaX M MOJYyNpoBOAHMKaX. M3-3a Toro, yto pasHoriacus
MEXJy CTaTUCTUYECKU OXXHJIAEMBIMU W TIOJYYCHHBIMU U3 SKCIEPUMEHTA pE3yJbTaTaMH, MOTYT
nocturath naxe 30% wucnonszoBanne THM 3azme B 3Toit mpobieme menecoodpasno. Tak, 0 u3
untepana [0,1] 3Hayenuit Qynkuuu npuHamiexkHoctu | B THM morno Obl cOOTBETCTBOBATh
COOBITHIO, YTO (UIYKTyalluii HET, a 3Ha4eHHEe | — TOMY COOBITHIO, YTO UMEIOT MECTO (IIYKTyalluu
TOJILKO OAHOTO copTa. Ho peanbHbIe (QIyKTyalnu reHepupyroT OECKOHEYHOE MHOYKECTBO HEYETKHIX
COOBITHI, KOTOPBIE MOTYT OBITH OCHAILIEHBI BCEMU 3HAYCHUSIMHU L.

Bo BcAkoM npoBoAsIIEM 3JEKTPUUYECTBO TEJIE, BCIEACTBUE Xa0TUUECKOTO TEIJIOBOTO IBHXKECHUS
HOCHUTEJICH TOKa BO3HHKAET (PIyKTyallMOHHOE HANPSIKEHUE, CPEIHEE 110 BPEMEHHU, KOTOPOTO PaBHO
0, a cpenHMii KBaJpaT Ha EIMHMILY ITOJIOCHI 4acTOT ompenensercs Gopmynoit Haiikucra. Ilpu
BbIBOJIe (popmynbl HaiikBucTa mpeamonaraercs, 4To CUCTEMa HAaXOJUTCS B COCTOSIHUU TEIJIOBOTO
paBHOBecHs M B MeTallax HHUKAaKUX OTKJIOHEHHH oT Qopmynsl HalikBucra oOHapyXuTh He
ynasanocb. Ho B monynpoBogHuKax BenWYMHA (IYKTYal[MOHHOTO HANpSKEHUS MEXAY KOHIIAMH
KpUCTaJIJIa TIPU IPOXOXJEHWU TOKAa Yepe3 HEro MOXET Ha HECKOJIbKO MOPSIKOB IMPEBBIIIATH
3HaueHue, gaBaemoe Gopmynoii HaiikBucra. [Ipupoaa u nmpoucxoxaeHue Takux (IyKTyalmOHHBIX
LIYMOB MPEACTABIISIET, KAK MPAKTUYECKUI, TAK U TEOPETUUECKHUI nHTepec. OHU MOTYT MPEACTABIISTh
co0ol XOpoIIo HM3BECTHBIN (IUKKEp-IIyM. TerioBoil U ApoOOBOM MIYMBI JOCTATOYHO XOPOIIO
MOJJAIOTCS M3YYEHUI0 M Ha CEroJiHA CYLIECTBYIOT TEOpPUH, OOBACHAIOIIME MX HPUPOIY, a BOT
(bauKKep-11yM, HaOMIOAaeMbIi MPAKTUYECKH BO BCEX SIBICHUS MPUPOJIbI, HO TPHU ITOM, SBISACH
AHOMAJIbHBIM, JIO CUX MOP BBI3BIBAET MHOT'O CIIOPOB.

Kak u3BecTHO, (hrKKep-11yM HaOII0AaeTCs MPAKTUUECKH B JIFOOBIX 3JIEKTPOHHBIX YCTPOHCTBAX
U €ero HUCTOYHHUKAMU MOTYT OBITh HEOJHOPOAHOCTH B TPOBOASAILIEH cpele, TreHepauus u
peKoMOMHAIINS HOCUTENEH 3apsia B TPAH3UCTOPaxX M T.M. OJHUM U3 TaKUX TPAH3UCTOPOB SIBISICTCS
MOJIEBOM TPaH3UCTOpP, YIpaBIseMbId p-n TepexonoM. B mosBreHun Quukkep-mrymMa B OSTHX
TPaH3UCTOpaX poOJib p-n MEPEXOJ0B OYEBHMJIHA M HMMEHHO B HHMX Mbl OyJeM paccMaTpuUBaTh

pacmpenenenue HocuTenen 3apsaa ¢ Touku 3peauss THM 3ane.
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Er, Ag VO Ge ASQARLARININ InSe MONOKRIiSTALLARININ
RENTGEN-DOZIMETRIK XASSOLORINO TOSIRI

E.M. KORIMOVA#, A.OQ. ISMAYILOV **

*AMEA Fizika Institutu, H. Javid pr. 131
**4zarbaycan Texniki Universiteti H. Javid pr.25

Tacriibi olaraq miioyyon edilmisdir ki, asqarlanmamis InSe monokristallarindan forqli olaraq

asqgarlanmig kristallarin fotohossashigr kigik dalgali torofdon yumusaq rentgen siialanmasina dogru

uzanir ki, inteqral rentgen-hassasliq omsali yiiksok qiymatlors malik olur. Naticads onlarin rentgen-

dozimetrik xarakteristikalariin yiiksoldilmasina sobob olur. InSe monokristallar1 asasinda giinos

enerjisini effektli ceviricilor olan perspektivli materiallar kimi qiymatlondirilir.

Cadvalda InSe,

InSe+Ag (0,1at%), InSe+Er (0,1at%) vo InSe+Ge (0,1at%) torkibli detektorlarin bozi fiziki

parametrlori verilmisdir.

Cadval
Ventil rejiminda Fotodiod rejiminda
Detektorun Boru'da' K = @ = AP ,
torkibi | etk ) Ap a A-dog
U.kV A -daq - daq
p p-B
1 2 3 4 5 6
25 0,93 7,90+7,70.1071° 1,00 5,70+6,73.10
30 0,83 6,32+4,67.1071° 1,00 4,95+5,16.10”°
InSe 35 0,82 5,00+3,80.10°71° 0,95 3,18+3,45.10°
40 0,78 4,02+5,48.10°1° 0,93 2,75+1,98.10°
45 0,77 3,16+5,80.10°71° 0,85 2,04+1,30.10-°
50 0,76 3,48+3,93.1071° 0,80 1,82+1,20.10°
InSe+Ag 25 1,06 | 0,6440-10°+0,6838-10 1,0 0,5-10°+0,48-10°®
(0.1at%) 30 1,0 | 0,5789-10° +0,4274-10% | 0,98 0,43-10% +0,46-10°%
In’Se Er 35 1,05 | 0,5477-10° +0,4025-10% | 0,95 0,42-10%+0,44-108
(0.121%) 40 1,03 | 0,5326-10°+0,3642-10° | 0,94 0,40-10° +0,38-107
’ 45 0,9 | 0,5273-10° +0,3643-10% | 0,90 0,37-10% +0,35-107
50 0,9 | 0,4965-10° +0,3430-10% | 0,89 0,33-10° +0,30-1077
25 1,0 0,98-1071°+0,59-10° 1,0 0,8187:10°+0,5827-10°®
InSe+Ge 30 0,96 | 0,5015-10°+ 0,6065-10® | 1,0 0,5066-10°+0,5599-10°
(0,1at%) 35 0,95 | 0,6838:10°+0,3534-10°® 1,0 0,4771-10%4+0,4965-10°
40 0,84 | 0,4677-10°+0,3378-10® | 0,98 | 0,4493-10%+0,2752-10
45 0,80 | 0,4448-10°+0,3135-10® | 0,88 | 0,4493-10%+0,2618-1077
50 0,80 | 0,4448-10°+0,2836-10®° | 0,88 | 0,4496-10%+0,2618-107
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POTOPE3UCTOPBI HA OCHOBE p-CdxHgi«xTe C TOKAJIbHBIMHA
MNPUITOBEPXHOCTHBIMMU r* OBJIACTSMU

H.JI. ACMAMJIOB, P.H. MYXTAPOBA, A.A. PAJIKABJIY, I11.0. SMUHOB
Y Unemumym ®usuxu HAH Azepbaiioncana, Az-1143, Baxy, Azepbatioscan
ismailovnamik@yahoo.com

OpHol U3 BaKHBIX 00sacTeit mpuMenenus oxinaxkaaeMmbix MK-dotonpuemuankos (PI1) siBisiercs
perucTpanys 3KCTpEMaIbHO ¢1a00ro U3IIydeHHsI IPU 09€Hb HU3KOM (DOHOBOM HM3ITyYEHHUHU B CPEAHEM
(3—5 Mkm) u nanpHeM (8—14 mkm) MK-amanazone. J[nms 3Tux meneld HanOoJbIIeld MOPOTOBOM
yyBcTBUTENIbHOCTRIO oOnanator @Il na ocunoBe CdHgiTe (KPT), B koTopsix mnpeobiagaer
Mexanu3M Ocxe-pexkomOuHaruu. [Ipu sTom Hambonee Bbricokue mnapamerpbl DIl Moryt ObITH
nOoCTUTHYTHl Ha cnaboserupoanHoM KPT p-tuma [1].  OpnHako, CIOXKHOCTh MPAKTHYECKOM
peannzauuu Takux PII 3axirodaercss B MOJy4€HUU OJHOPOJHOTO cIab0JIerupOBaHHOIO MaTepuasia
p-THIIA, CUIBHOM BIUSHUM Ha Kod(dduumeHt ycuneHus agpdekra BhITITUBAHUSI HOCUTENEH 3apsiia
(3BH) 1 noBepxHOCTHOI pekomOuHanuu [2, 3]. B HacTosmieit paboTe nmpennoxkeH GoTope3nucTop Ha
KPT p-tuna c cocraom x = 0.23—0.3, B KOTOPOM yCTpaHEHBI yKa3aHHbIC HEJOCTATKH.

B nannom tume ¢porope3ucTopa B MpUIIOBEPXHOCTHOM 00JaCTH METOIOM HOHHOW UMILTAaHTAIH
Oopa CO3/1aHbI MHOYECTBO JIOKAJIbHBIX 00JIACTEeH 1'-THIA MPOBOIUMOCTH C pasmepamu A << L,,
paccrosiHue Mexay KotopeiMu b < L, (puc.l), 3mecs L, — nmuddy3noHHas UIHHA SJICKTPOHOB .
JlaHHbIE 1 -001aCTH ABJIAIOTCSA MOTEHIMAIBHBIMU SIMAMH JIJIS DJIEKTPOHOB. Tak kak b < Lp, TO
3HAUUTENbHAsg 4YacTh TE€HEPHUPOBAHHBIX B p-o0beMe (oTope3ucTropa dIIEKTPOHOB OyaeT
G PyHAUPOBATH K TPaHUIIE p-1 TIEPeXo/1a U MO JeHCTBUEM ero TOJsl 3aTSHYTCS B n-0071acTh, U
OyAyT yaep>KUBaThCS TaM B T€UEHUE BpeMEHU Ter;  RoCo (rae Ro, Co— CONMPOTUBIECHUE U EMKOCTD p-
n mepexoa), KoTopoe npu ciiabom (oHe Ha HECKOJIBKO MOPSAKOB MOXKET MPEBBIIIATH BPEMsI KU3HH
7B 00BIYHBIX (hoTOpe3ucTopax. Tak Kak NPHIIOKEHHOE K 00pa3ily 2JIEKTPUYECKOE 10JIe OYEHb cllaboe
10 CPABHEHHUIO C TIOJIEM p-7 TIEPEX0/1a, TO MPHU YBEIHMUECHUH HAIIPSHKEHUS cMellleHus HocuTeneid OBH
HaOmonaTecs He OyeT.

hv

. OmMmuuyeckue
ZnS SiO:
KOHTAKTbI

\

p-CdHgTe

Puc. 1 I'eomerpuyeckast Mmosiensb GoTOpe3ncTopa
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Jlnst poTonpreMHuKa ¢ A= 5 MkM 11pu ypoBHe pora ®=10"> poron/(cM?-¢), FIKCIIEpHIMEHTANTBHO

HabII01aI0Ch  yBeIMUeHHe (DOTOUYBCTBUTENLHOCTH Oomee uem B 10° pas 1o cpaBHeHHIO ¢

OJTHOPOJHBIM (POTOPE3UCTOPOM.

[1] Antoni Rogalski // Infrared Physics & Technology. 2002. v.43. P.187-210

[2] ®otonpuemnuku Buaumoro u MK-muanasonos. Ilox pen. P./Ix. Kuecca. M.: Paano u cBsi3b.
1985. 328c.

[3] Risal Singh and Vardna Mittal // Defence Science Journal. 2003. v.53. no 31. p.281
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O IOJABJIEHUH OXE-PEKOMBHUHAIIMU B HEOXJVIAYXKJIAEMbBIX
®OTONNPUEMHUKAX HA OCHOBE Cd xHgi-xTe

H.1. ICMAIJIOB
HUnemumym @usuxu HAH Aszepbaiiosicana, Az-1143, Baky, Asepbatiodcan
ismailovnamik@yahoo.com

s nocTHKeHUsI BBICOKUX MapamMeTpoB (POTOUYBCTBUTENBHOCTH (DOTONPUEMHUKOB Ha OCHOBE
Y3KO30HHBIX TOJIYIIPOBOJHUKAX, TpeOyeTcs WX OXJaxJaeHue ao Ttemmneparyp ot 77m0 200 K.
Heo0XxoauMocTh OXJIaXIEeHUSI 3HAUYUTENFHO YBEIUYMBAET MAacCy, radapuThl U CTOMMOCTH BCEH
anmnapatypsl. [loaToMy OAHOM W3 aKTyaJdbHBIX 3ajad SBISETCS pa3paboTKa HEOXJIaKIAEMbIX
dotonpouemuukoB UK-nuana3zona ¢ BEICOKMMH mapameTpaMu (OTO4yBCTBUTEIbHOCTH. OCHOBHBIM
(hakTopoM, OTrpaHHUYMBAIOLIUM IapaMeTphl HEOXJAXKAAeMbIX (OTONPUEMHUKOB, sBisercs Oxe-
IpoLeccaMy TepMOIeHepaluu Hocutene 3apspa. g nopasnenus Oske-mpolecca B CJI0€
MOTJIOLIEHUS] ObUIM MPEJIOKEHbl HECKOJIbKO KOHLEMIUN, Takue KaK HEPaBHOBECHBIH PEXUM
AKCTPaKIIMU M SKCKI03uu B doTtomuonax [1.2] m merox ontummsanuu [3] mapameTpoB B
dotopesuctopax. OgHaKo, OONBIINE TOKH CMEIIEHUS B 3TUX CTPYKTYpax 00yCIaBIUBAIOT BHICOKHUI
YpOBEHb IIIYMOB BILIOTH 10 10 MI'11 [4].

B nanHoli paboTe mpencTaBiieH HOBBIM MOAXOA JUISI PEANM3aldd BBICOKMX IapaMeTpOB
HeoxJaxaaemMbix (otonpueMHukoB Ha ocHoBe CdxHgi«xTe. On 3akmtouaeTcst B TOM, 4TO B 00J1acTh
IIOTJIOLEHUS BBEIEHO IEKTPUYECKOE ToJie E, myTeM co31aHusl HEOAHOPOAHOIO MO TONIMHE €05
pacnpenenenuss akuentopoB N, IlpocTpaHcTBeHHOE pa3jelieHne HEpaBHOBECHBIX HOCHUTENEH
ANEKTPUYECKUM I0JIEM YBEIMUNBAET BpeMs )KU3HU HEPAaBHOBECHBIX HOCUTENEH, KaK MPUBEECHO B [4]
U OnuUChIBaeTcs (hopMysioun;

Tr = To-exp(er/kT), (1)
31eCh T,— BpeMsl PEKOMOMHAIMM B OTCYTCTBMM HPOCTPAHCTBEHHOTO pa3/IE€JCHUs] HOCHUTEJEH.
PekoMOMHAMOHHBIM Oappep @, CBSA3aHHBI C TpaJUEHTOM KOHIIEHTpaluu MpuMecu Nu(X),
orpeJensercs 1no Gopmyie:

or=xT/qIn(p*/p") (2)
P ¥ p-KOHIIEHTPAIHS JIBIPOK Ha MPOTHBOIOJIOKHBIX CTOPOHAX 00pasiia.
U3 (1) u (2) cnenyer, uro 7, = 7o p*/p).

B paGore [4] MBI yxe cooOumanu o HaOJMIOACHUM aHOMAJIbHO OOJNBIIMX 3HAUYEHUH 7,
doronposogumMocTh p-p-p- cTpykTyp U3 Cdx Hgi-«Te (0.24<x<0.29) B untepBaie T=77-150 K.
Habmtonaemble OGonbiime 3HaueHus 7,=10-40 Mc yka3plBalOT Ha IOAABICHHEM BCEX THUIIOB
PEKOMOMHALIMM BHYTPEHHMM DJJIEKTPUYECKMM TojieM. [Ipy KOMHaTHOM Temmeparype B 3THX

CTpYKTypax, Onarogaps mopgaBieHHi0 OjKe-IpoLeccoB peKoMOWHAIMU, HAOIIOAI0TCS BpeMeHa
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KM3HM, CYIIECTBEHHO NPEBHIAIONINE TeopeTHuecku pacueTHsie B 10° pas. Ha mx ocHoBe
peanu3oBanbl HeoxJaxaaemble K- ¢poronpruemMunku Ha 061acTh 3-5MKM ¢ BHICOKUMU ITapaMeTpamMu

YYBCTBUTCIIbHOCTHU.

[1] T. Ashley, C.T. Elliot and A.T. Harker. Non-equilibrium mods of operation for infrared
detectors. Infrared Phys.Vo0l.26, No.5, pp.303-315,1986.

[2] T. Ashley, C.T. Elliot. Non-equilibrium devices for infrared detection. Electron. Lett.,
1985,85, pp.451-452.

[3] M. Kalafi, H. Tajalli, M.S. Akhondi, F. Kaziev. Realzation of uncooled photoconductor based
on Cd xHgixTe operating in 2-6 um spectral range. Infr.Phys.&Technol.41(2000)293-297.

(4] HA Hcmatinos, A.A. Paoscabnu I"X. Mameosa JlonroBpeMeHHas peyiakcarus
(GoTONPOBOMMOCTH U Tporiecchl pekombuHaiuu B P*-P-P crpykrypax CdxHgi-<Te (x=0.24-
0.3). Azorb. MEA Xaborlori. Fizika-Texnika vo Riyaziyyat elmlori Seriyasi, cild XXX Vi
Ne5, .2018. ¢.81-87
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PREPARATION AND STUDY OF ELECTRICALLY CONDUCTIVE CERAMIC
NANOCOMPOSITES BASED ON THE AZERBAIJAN BENTONITE RAW MATERIAL
AND MULTI-WALLED CARBON NANOTUBES

S.H. ABDULLAYEVA'2, A.B. HUSEYNOV!, A.O. ISRAFILOV!, S.A. MAMMADOVA?
'Research & Development Center for High Technologies (RDCHT), MTCHT,
Inshaatchilar av., 2, Az-1073, Baku, Azerbaijan
2G.M. Abdullayev Institute of Physics, Azerbaijan NAS,

H. Javid av. 131, Az-1143, Baku, Azerbaijan
israfilov.aydin@mail.ru

Over the last two and a half decades, the creation of composite materials with predetermined
properties is one of the most important and intensively developing areas in modern materials science.
The promising direction is the preparation of polyfunctional ceramic composites with electrical
conductivity. One of the methods of manufacturing these materials is the modification of clay masses
by carbon nanotubes (CNTs).

In the paper, multi-walled carbon nanotubes (MWNTs) synthesized from cyclohexane by the
aerosol-assisted chemical vapor deposition (AACVD) method and bentonite clays (BC) taken from
the various Azerbaijani deposits (Atyaly and Gobu) were selected as the starting materials for the
production of hybrid materials. Nanocarbon-ceramic composites were obtained by dispersing
nanotubes (1, 2, 4, and 8 %) in a bentonite mass diluted in distilled water and then calcining at 1050
OC under an inert atmosphere of argon for 2 hours.

SEM analysis identified that the obtained carbon nanotubes are high-quality without non-tubular
forms of carbon (soot, coke). The XRD method confirmed that the target composites are represented
by two main and predominant phases — MWCNTs and BC. Examination of the thermal oxidation
resistance using thermal TGA / DTA method revealed that the experimental samples of
nanocomposites are characterized by their stability in the air environment up to temperature ranges
of 580-640 °C, in which the carbon skeleton of carbon nanotubulenes decomposes with the release of
carbon oxides (CO, CO»). As a result of the investigations of electrical characteristics, it was found
that the intercalation of MWCNTs into the composition of the ceramic matrix leads to the appearance
of electrical conductivity, the maximum value of which is fixed for specimens with 8 wt % of the
nanotubes. When studying the influence of the nature of bentonite minerals on the electrophysical
properties of composite materials, it was found that composites based on the ceramic matrix from
bentonite clay of the Gobu deposit possess the greatest specific electrical conductivity. Fabricated
composites, which are a system based on bentonite minerals and multi-walled carbon nanotubes, are
promising materials for the development on their basis of various heating elements, electrodes and

other products for use in various fields.
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NEW ELECTROMAGNETIC METHODS OF SLOWDOWN AND TRAPPING OF
PARTICLES

A.Ch. IZMAILOV
Institute of Physics, Azerbaijan National Academy of Sciences,
Javid av. 131, Baku, Az-1143, AZERBAIJAN
azizm57@rambler.ru

Electromagnetic “cooling” and localization of microparticles (in particular, atoms and
molecules) under conditions of the high vacuum are very important for a number of directions of
physics and technologies including quantum information [1], ultra-high-resolution spectroscopy
[2,3], and optomechanics of such particles [4].

Recently I have proposed sufficiently simple methods for the slowdown and trapping of various
microparticles (including atoms and molecules) by means of external electromagnetic fields which
induce (for such particles) potential wells having fixed spatial distributions but deepening over time
up to some limit [5,6]. It is assumed that considered particles are under conditions of the high vacuum
and forces acting on these particles are not dissipative, that is they move without friction. Depending
on whether the particles have electric (magnetic) moment, it is possible to use the controllable electric
(magnetic) field or far-off-resonance laser radiation for inducing of corresponding potential wells for
given particles.

In the present work, I theoretically demonstrate possible applications of proposed methods for
“cooling” and localization of particles for a number of nonstationary electromagnetic potential wells
with different fixed spatial configurations. In particular, optomechanics of levitated particles by
various far-off-resonance laser beams, amplifying over time (up to some limit), is analyzed. New
schemes of traps and decelerators of polarizable particles, based on corresponding nonstationary
gradient forces, are considered.

Proposed “cooling” and trapping methods may be applied in definite cases also for atoms and
molecules in the ground quantum state [5,6]. It is necessary to note, that existing methods for
slowdown of atoms by means of resonance laser radiation are inefficient for molecules because of
their relatively complex quantum level structure. At the same time, the slowdown mechanism of
particles by nonresonance light beams demonstrated in the present work is applicable also for
“cooling” of ensembles of molecules in the ground quantum state.

The proposed methods of slowdown and trapping of atoms and molecules are promising for
applications in ultra-high-resolution spectroscopy, high-precision frequency standards and in
quantum computing processes. Moreover, such methods may be effectively used in quantum

engineering of various levitated microparticles in high vacuum due to the strong suppression of

73


mailto:azizm57@rambler.ru

mechanical dissipative effects under considered situations. This work is the continuation of research

carried out by author in recent papers [35,6].
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(2]

(3]

(4]

(5]

[6]

Arthur K. Ekert, and Anton Zeilinger The Physics of Quantum Information /editors: Dirk
Bouwmeester, / (Springer, 2013)

W. Demtroder, Laser Spectroscopy: Basic Concepts and Instrumentation (Springer, Berlin,
2014)

W. Paul, Electromagnetic traps for charged and neutral particles (Nobel Lecture),
Angewandte Chemie, International Edition in English, V.29, 739-748 (1990)

A. Ashkin, Optical Trapping and Manipulation of Neutral Particles Using Lasers (World
Scientific Publishing, 2006)

A.Ch. Izmailov, Trapping of classical particles by an electromagnetic potential well deepening
over time, Optics and Spectroscopy, V. 119, 883-886 (2015)

A.Ch. Izmailov, On the motion control of microparticles by means of an electromagnetic field
increasing with time for spectroscopic applications, Optics and Spectroscopy, V.122, 315-321
(2017)
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INVESTIGATION OF LOW DIMENSIONAL MATERIALS ON SAPPHIRE SUBSTRATE
FOR SENSOR APPLICATION

SEVDA ABDULLAYEVA®"2 GULNAZ GAHRAMANOVA"! 2 NAHIDA MUSAYEVA!' 2,
TEYMUR ORUJOV! 2 RASIM JABBAROV?"?
!Institute of Physics, Azerbaijan National Academy of Sciences, 131
G. Javid ave., AZ1143 Baku, Azerbaijan
2Research and Development Center for High Technologies,
Ministry of Transport, Communication and High Technologies of Azerbaijan Republic,
2 Inshaatchilar ave., AZ 1073Baku, Azerbaijan
riabbarov@physics.ab.az

Low dimensional materials composed of carbon and carbon nanomaterials are a remarkable class
of materials with unique properties. Materials with a large surface area to volume ratio can be a good
candidate in optoelectronics applications. The past decade has seen a rapid emergence in the use of
nanomaterials for sensing applications including the development of high-sensitivity and high-
specificity optical biosensors. CNTs since their discovery have become important scientific objects
of extensive research due to their remarkable physical properties and technological applications.
Carbon nanotubes (CNTs) share the mechanical strength of graphene, but the electronic structure has
many features not seen in graphene, such as the van Hove singularities arising from the one-
dimensional confinement, that lead to many interesting optical and electronic effects.

In this work, we mainly analyzed the CNTs on sapphire substrate for performance next
generation sensors. The synthesis of CNTs on the c-plane sapphire substrate was performed by
aerosol- chemical vapor deposition (A-CVD technique from SCIDRE) system with horizontal quartz
reactor covered by movable electric furnace. The growth temperature was 850-1000°C.

Two different methods have been used:

1) The CNTs were synthesized by decomposition of cyclohexane (Ce¢Hi2) and ferrocene
(Fe(CsHs)2) solution in different concentration on pure sapphire

2) The CNTs were grown on thin (10-20 nm thickness) Fe catalyzer deposited on sapphire
substrate by E-beam evaporator. Pure cyclohexane was used as carbon source.

Atomic Force Microscopy (AFM), Scanning Electron Microscopy (SEM) and Raman

spectroscopy methods have been used to observe morphology and structure of CNTs.
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IHOJIHAA TPOBOAUMOCTDb KPEMHHUEBBIX MUKPOIIMKCEJIBHBIX
JJABUHHbBIX ®OTOANO10B

3.A. IIKAPAPOBA!, 3.41. CAIBITOB?, A.A. IOBJIATOB?, JI.LA.AJIMEBA!,

9.C. TAIIABITOB!, K.A. ACKEPOBA!
"Unemumym @uzuxu HAHA um. I'5. A60ynnaeea, AZ-1143, np. I'. J{caéuoa 131, baxy,
Aszepbatiodcan
206veounennviii Hncmumym Soepuvix Hccnedosanuil, 141980, Jyéua, Poccus
3 Azepbaiiocancruii ocyoapemeennwiii Yuueepcumem Hegpmu u Ipomviunennocmu,
AZ 1014, np.A3aonwie, baky, Azepbatiosrcan.
elmiraifan@mail.ru

B nocnegnue ronapl Omaronapsi HOBBIM TEXHOJOTMYECKHMM BO3MOXHOCTSAM HIMPOKOE
pacrpocTpaHEeHHE HaXOIAT HOBble (OTONETEKTOPHl C BBICOKOW YYBCTBUTEIBHOCTBIO U
3G GEeKTUBHOCTBIO  JleTeKTHpoBaHUs  (QoToHOB.  Pa3zpaGoraHHple B  MocieaHee  BpeMs
MUKPOTIMKCENIbHBIE JTaBUHHBIC (poTomnoasl (MAPD) umeror BeicOkHiA KOA((OUIIMEHT BHYTPEHHOTO
ymHokenus (~10°) npu >ddexTuBHOCTH AeTekTHpoBanus GpoToHoB 20-40%. Koncrpykuus MAPD
npeJcTaBiseT coboi MaTpuily U3 n* obmactei (MUKceneil) uaMeTpoM 2-SMKM, PACIIONOKEHHBIX B
riyOuHe, MEeXAy JBYyMs SMUTAaKCUAIbHBIMU CJIOSMHU P - THUIA, BBIIOJHEHHBIX Ha IMOAJOXKKE n-Si.
HccnenoBana mosiHash NMPOBOJUMOCTh KPEMHMEBBIX MHUKPOIMKCENBHBIX JIABUHHBIX (DOTOIMO/I0B
(MAPD) npu Bo37€icTBUM Majloro MepeMeHHOro curHaia pasnuuHoil yactorsl (10k['y + 1MTI'n).
[TokazaHo, 4YTO MpH MPHIOKEHUU K MOJJIOXKKE N-Si MOJIOKUTEIBLHOTO MOTEHIIMada HalroaaeTcs
y™MmeHblieHue 6aprepHoil eMKocTH (Uosp=0-+ 3B) ¢ uacToTOl mepeMeHHOro CUrHaia, 4ro CBSI3aHO
MOSIBJICHUEM TI0CTIEI0BATEILHOTO COTPOTUBIICHUS MEXY JBYMSI SIIUTAKCUAIBHBIMU CIIOSIMU p- THIIA
npu o0eHEHUH JTaBUHHOTO (oTonnoa. Beunciena KOHIEHTpalys HOHU30BaHHBIX aKLIENTOPOB B
SMUTAKCHATIBHOM CIIO€, a TAKXKe MIMPUHA 00BhEMHOro 3apsiaa n'-p mepexoqa. [Ipu oTpHIIATETHHOM
noTeHuuasge Ha noanoxkke n —Si MAPD cTpykrypsl u3MmepsieMas €MKOCTb IKCIOHEHIIHAJIbHO
Bo3pactaer ¢ HanpsbkeHHeM Upp 1 npu BbIMOTHEHUH YCIOBUS Unp= Uune IPOUCXOAUT MU3MEHEHHE
3HAaKa PEaKTUBHOCTH C EMKOCTHOI'O HA MHAYKTUBHBIN, YTO CBA3aHO C MOAYJISILIMEN MPOBOAUMOCTH
KPEMHHEBOM TO/UTOKKU BCJEJACTBAC HAKOIUICHHS 3apsia B 00JacTd TEpBOro n'-p mepexoja.
BenuunHa oTpuLaTENbHON €MKOCTH, MEpecUHTaHHas K 3HAYCHUI0 MHAYKTUBHOCTH, COCTaBIISET
50M'H npu Upp= 0.65B (/=100 kl'm), KOoTOpoe 3HAYMTENHHO MPEBBIIIAET HWHAYKTUBHOCTb

MIOJIYTIPOBOJIHUKAX IUIOCKUX criupaiei (15 MkI'H), Mcronb3yeMbIX B HHTErpalbHBIX MUKPOCXEMaX.
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INFLUENCE OF INTER-FACIAL PHASES ON THERMAL AND ELECTRICAL
CONDUCTIVITY IN GaSb-CrSb EUTECTIC SYSTEM

M.V. KAZIMOV, D.H. ARASLY, i.Kh. MAMMADOV#,

R.N. RAHIMOV, A.9. KHALILOVA
Institute of Physics of the Azerbaijan National Academy of Sciences
mobilkazimov@ gmail.com

Diluted magnetic semiconductor materials based on III-V compounds and 3d-metals eutectic
composites, having a stable composition and properties, are promising materials for spintronic
devices. GaSb-CrSb eutectic composite, where CrSb antiferromagnetic needles are distributed in
GaSb matrix is of significant interest.

Different models were proposed in order to determine composite physical parameters. In
the present study, heat and electrical conductivity of the GaSb-CrSb eutectic composite was
calculated based on the theory of effective ambient. It has been shown that in calculatin of the heat
and electrical conductivity, the inter-phase zones should be taken into consideration.

The effective electrical conductivity in the direction of crystallization (o)) and perpendicular

to it (0, ) was calulated by the following expressions:

C 1+c
(01—02)<1— /1—+C>+01 c 1 c

o, = , O =0 + o
= o 1+ c I MM+ “1+c¢
1+(—2)
o,/Nc—1

here 1 and o> are the electrical conductivity of the matrix and metal phase, c is the volume of
metal needles in the total volume.
The following formula is used for the effective thermal conductivity in parallel (K;;) and

perpendicular (K ) to the metal needles:

2K, (1-c)(K;—-K3) _ ViN;
2K,+c(K;—-Kp) 1-V;N;

b

K” = KZ + (1 - C)((KI_KZ)’ Kl = KZ +

here N; is the density of the metal phase, Vi is the volume of the metal needles.
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JJIOMUHECHEHIUSA KPUCTAJIJIOB EuGa:zS4:Er

0.B. TATHEB, ®.A. KASUMOBA, T.III. ABPATUMOBA, C.0. TYCEMHOBA
Hncmumym Duzuxu HAH Azepbaiioscana,
baxy AZ 1143, Asepbatioscan
oktay@58mail.ru

B kpucramne EuGarS4:Er (Er=1, 5, 7%) npu As0:=337.1am u T=300K nabmromaercs omnHa
MHTEHCUBHAS HIMPOKAs MOJIOCA € Awax=550HM, KOTOpas CBSi3aHa C BHYTPHUIICHTPOBBIM MEPEX0J0M
41°5d—4f” noma Eu’. B unrepsane 600-1600aM Habm0gaeTCA CEpUs OIOC B 061macTax 650-700uM
(4F9/2—>4115/2), 800-850uMm (2H11/2—>4113/2), 850-950um (453/2—>4113/2) u 950-1000um (4111 /2—>4115/2),
1500-1600uM (*I132—*1i52). DTn muEuN cBa3aHsl ¢ noHamu Er’t. C yBemuueHHeM KOHIIEHTpAIUHU
Er’* UHTEHCHBHOCTD THX IMHUH yBenuunBaeTcs. Ho MHTEHCHBHOCTD IUPOKOMOIOCHOTO M3TydeH s
MakcuManbHa pu 5% Er’*. TIpu Aso;=976HM M pasiuyHBIX 3HaUYeHMAX MoiHocTu (10-1000 MBT)
JIa3epHOTo M3NydeHus, kak rnpu temmneparype 300K, tak u mpu 77K Habmro1aeTcst IIMPOKOIOIOCHOE
U3JIydeHHe ¢ Avax=550HM HonoB Eu’* M MeHee MHTEHCUBHbIE JMHHMM M3IydeHHs HOHOB Er " ¢
Miax=065HM, T.€. IMEET MECTO aHTHCTOKCOBA JIFOMUHecHeHnsa. B undpakpacuoii obmactu (1500-
1600uM) Takke HaOmIOJaeTCs W3IyuYeHHUE HOHOB Er’". B 3aBHCHMOCTH OT MOIIHOCTH HAKAYKH
MHTEHCUBHOCTh MAaKCHMyMa IIMPOKOIOJOCHOIO H3JyYEHHUS YBEIUYMBAETCS C IOCIEAYIOLIUM
I1EPEX0IOM K HACHIIIEHHIO, @ HHTEHCHBHOCTh U3JIyYEHHS C Awax=1541HM nona Er'* yenuuupaercs
JMHEWHO C pOCTOM MOIIIHOCTU HaKa4yku. IHTepecHast 0c00€HHOCTh aHTHCTOKCOBOM JIFOMUHECIIEHITUH
npossisiercss npu 77K. Tak kak Npu HadaJbHBIX 3HAYEHMSIX MoliHOcTH Hakadku (10-150mBrt) B

3t VBennuenue

obmactu 550HM MBI HaOIIOaeM TOJBKO Y3KOMOJOCHOE U3Ny4deHHs uoHa Er
MOIIIHOCTH HAaKayKH COMPOBOXKAAETCS TOSIBJICHUEM B JTOM JK€ OOJACTH HIMPOKOIIOJIOCHOTO
usnydeHus wuoHa FEu?’. M3 3aBHCMMOCTM MAaKCHMyMa H3JIydeHHs OT MOIIHOCTH HAKadKH
YCTAHOBJICHO, 4YTO HAuyMWHas C MOIIHOCTH S555MBT HHTEHCHUBHOCTH H3IIy4€HUsT HOHOB Er**
YMEHBIIIAETCS, & UHTEHCUBHOCTD U3JIyYEHHUs] HOHOB Eu?* moutu ¢ KBaJIpaTUYHBIM HAKJIOHOM PacCTeT.
IIpennaraem, 4To UET Nepeaaya Hepruu ot noHoB Er’* k monam Eu®*.

Jlannast paborta BbIMONHEHAa MpH (¢uHaHCcOBOM mojaepxkke @Ponna Paszsutus Hayku npu

Ipesunente Asep6aiixanckoii Pecryomuku-I'pant Ne EIF-BGM-3-BRFTF-2+/2017-15/01/1
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MHMKPOBOJIHOBBIN CIEKTP MOJIEKYJIbI TPETUYHOT'O BYTHJIOBOT'O
CIIUPTA (CH3);COH

Y.0. KAIXKAP, C. b. KA3SBIMOBA, A.C. TACAHOBA, ®.I' MAME/IOB
HUnemumym @uzuxu Hayuonanvrou Axaoemuu Hayx Azepoatioscana, Baky, AZ-1143,
npocnexm 1. J[ocasuoa, 131,
kazymova-s@mail.ru

B HacTosielt pabote BriepBble IPOBEIEHO UCCIIET0BAaHNE MUKPOBOJIIHOBOTO CIIEKTPA MOJIEKYJIbI
tperuunoro Oyrunosoro crnupra (CH3)3COH. HccrnenoBanue BpamareabHOTO CIIEKTPa MOJIEKYJIbI
tpetuyHoro OyrunoBoro cnupra (CH3)3COH mpoBoauiock B auamna3one dactot 15.9-31.72 I'T.
Monekyna Ttpernunoro OyrtuinoBoro cnupta (CH3)3COH  sBusieTcss  MOJEKyJIOM — THIA
ACUMMETPUYHOI'0 BOJUYKA (MOYTH CKaThli BOMYOK € X = 0.975). OHa coepKUT TpeX METUIIbHBIX, U
OJIHY TUJIPOKCHJIbHYIO IPYIIIBI C OCbIO “a” MEePIEeHANKYISIPHON MIIOCKOCTH CUMMETPHH, B KOTOPOH
HaXOJATCS IUATIOJIBHBIE MOMEHTBI MOJIEKYJIBI [lb U [le. OTa MOJEKYJIA IIOX0Ka HA METHIIOBBIN CIIUPT
U TOJIy4aeTcs ¢ 3aMeHOM aToMoB rujporeHa rpynnoit CHs B HeM (METUIIOBOM CIIUPTE).

[Ipexne dem, HaYaTh TEOPETUUYECKYIO OOPaOOTKY W MACHTH(PHUKAIMIO CHEKTPa MOJEKYIIbI
paccuuTaHbl BpalllaTelbHbIE IMOCTOSHHBIE U KOMIIOHEHTHI IUIOJIBHOIO MOMEHTa HCCIeAyeMO
MoJieKyJbl. Teopernueckas 00pabOTKa CIIEKTpa OCYLIECTBIUIACH BpallaTeIbHbIM TaMUJIBTOHHAHOM
YorcoHa A- peayKuMy, BKJIIOYAIOUIMM KBAPTHYHBIE M CEKCTHUYHBIE IEHTPOOECKHBIE TEPMBI.
WNnentudunupoBano 24 BpamareabHBIX mepexonoB. OmpeaeneHbl EHTPOOSKHBIC TTOCTOSIHHBIC H
3HAYUTEJIPHO YTOYHEHBI BpallaTeIbHbIe TOCTOSHHBIE UCCIETYEMON MOJIEKYJIbI.

OmnpenenéHHple BpallaTesbHble W LEHTPOOESKHBIE IOCTOSIHHBIE MCCIETyeMOW MOJIEKYJIIBI
JIOJDKHBl 3HAYMTENbHO OOJIErYUTh JalibHEIIee MCCIeJOBaHUE BpAIIATENbHBIX CIEKTPOB 3TOU
MOJIEKYJIBl M TIOMCKOB OIPEAENIEHHBIX CIEKTPalbHBIX JHUHUM B aTMochepe M MEeXK3BE3THOM
MIPOCTPAHCTBE.

Tpetnunblil OYTHIIOBBIN COUPT MCIHOIB3YIOT KAaK: MPOMEXYTOUHBIH MPOIYKT B MPOHU3BOJICTBE
1300yTHUJIEHa BBICOKOM CTENEHM YHUCTOTHI M3 Ta30B HedTenepepaboTKH; ANKWIUPYIOIIUN areHT;
CBIpBE JJI MMPOU3BOACTBA TPET-OYTHITHAPONIEPOKCHIA U UICKYCCTBEHHOTO MYCKYCa; PaCTBOPUTEIb;
anTucentuk. CrnenoBaTeNbHO, HCCIEIOBAaHUE BpAIIATEIbHOTO CHEKTpa JATOW  MOJEKYJIbI
MpeJCTaBIseT cO00M BeChMa aKTyaJbHYIO 3a7auy.

Pabora BeimosHeHa npu punHaHcoBoi noanepxke ®@onna Pazsurus Hayku mnpu Ilpesunente

Asepb6aiimxanckoit Pecrry6muku -I'pant Ne EIF-BGM-3-BRFTF-27/2017-15/03/1
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CONTROL OF FERROMAGNETISM IN COBALT ION IMPLANTED RUTILE (TiO32)
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L.R. VAKHITOV?, A.I. GUMAROV?, AND L.R. TAGIROV!?
D Zavoisky Physical-Technical Institute, FRC Kazan Scientific Center of RAS, Kazan, Russia
2) Institute of Physics, Kazan Federal University, Kazan, Russia,
420029 Kazan, Sibirsky Trakt 10/7, Russia
rik@kfti.knc.ru

Last decade, the room temperature ferromagnetism in wide-gap n-type oxide semiconductors,
such as TiO2, ZnO, In,03 etc., doped with 3d-ions has attracted considerable attention because of
their potential applications in the spintronics. Spectroscopic studies have indicated that the 3d-dopant
in oxide host can be found in two different states: either in neutral form as a dispersion of magnetic
nanoclusters, or in oxidation state as substitutional ions in cation sites. In the last case, the physical
origin of ferromagnetism in these 3d-ion diluted magnetic materials remains controversial.

To shed more light on microscopic mechanism of the long-range magnetic coupling in 3d-metal
ions diluted oxide semiconductors we studied the influence of oxygen vacancies (Vo) on magnetic
properties of rutile (TiO2) doped with cobalt. First, magnetic semiconducting layers, CoxTi(1-x)O-5),
doped homogeneously with magnetic Co?" ions have been obtained by implantation with 40 keV Co+
ions into (001)-oriented single crystalline substrates of TiO.. Then, we developed the original
technique of the oxygen vacancies migration (or injection) under the applied DC electric field. Fast
radiation-accelerated electro-migration of the oxygen vacancies into the selected region of the Co-
implanted TiO, sample was observed. Besides, EDS element mapping in the sample plane have
shown that there is no migration of Co dopant under DC electric field. At last, we studied in detail
the influence of Vo density on the room-temperature magnetic hysteresis loops and thermo-magnetic
curves of Co-implanted samples. It was found that the saturation magnetic moment in Co-doped rutile
could be enhanced by 3-10 times in the region enriched with Vo, while it sharply diminishes in the
region of sample depleted with Vo. Thus, our experiments give a strong indication for relevance of
the Vo-mediated (so-called F-center) mechanism of ferromagnetism in the diluted magnetic oxide
semiconductor CoxTi(1-x)O-5).

The work was supported by the program of Presidium of the Russian Academy of Sciences No.5

"Electronic spin resonance, spin-dependent electron effects and spin technologies".
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GEMOLOGICAL ISSUES OF ION IMPLANTATION
IN OXIDE MINERALS AND DIAMOND

R.I. KHAIBULLIN!, O.N. LOPATIN?, V.I. NUZHDIN!, A.G. NIKOLAEV?

D Zavoisky Physical-Technical Institute, FRC Kazan Scientific Center of RAS, Kazan, Russia
% Institute of Geology and Petroleum Technologies, Kazan Federal University, Kazan, Russia
420029 Kazan, Sibirsky Trakt 10/7, Russia
rik@kfti.knc.ru

In this report, we review our activity on the development of ion-beam implantation for the
production of gemstones or laser and sensor active materials. The implantation with 3d-ions into
initially colorless crystals of oxide minerals (or their synthetic analogs) makes it possible to change
efficiently the colorimetric and quantum-optic properties of rutile, corundum, quartz, beryl, olivine
etc. The changing in color leads to the improvement of quality of these minerals and thus the value
added. For examples, gems-like crystals: sky-blue sapphire, pale-pink ruby, citrine, light green
emerald, golden beryl etc. had been produced in the result of the implantation with 40 keV Co*, Mn",
V¥, Cr* or Fe" ions in the above colorless oxide minerals with subsequent high-temperature annealing.
Diamonds colored in bright (fantasy) colors are of particular interest. The diamonds with fantasy
color are of high commercial value. We have obtained the diamonds with fantasy yellow, amber-
yellow, brown and black colors by using the implantation with He™ (helium) ions in the natural stones
(Yakutia) without subsequent thermal treatment. Ion-beam treatment of diamonds (brilliants) is

characterized by highly predictable results, high rate production and ecologically purity.

Thus, the results of our investigations show that ion-beam technology can be widely used for the
creation of different color centers in transparent oxide matrices and diamond, as well for ennoblement

of gemstone raw.

Decree 220 of the Russian Government (Agreement No. 14.W03.31.0028 with the host
organization ZPTI of FRC Kazan SC of RAS) supported this work.
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TEH3OMETPUYECKHUE XAPAKTEPUCTHUKHN CUCTEMbI
InSb C MAPT'AHIIEM

N.X. MAMEJIOB", A.A. XAJIMLUIOBA™, II.T. APACJIbI™,

P.H. PATUMOB™, M.A. AJJUEBA™*

*Hayuonanvuas akademus asuayuu Asepoaiiodcana, baxy, buna, 25 km
“Uncmumym @uzuxu HAH Azepbaiioncana, AZ -1143, Baxy, np. I'. Jicasuoa, 131
***ADNSU, AZ-1007, baky, np. A3adneie, 20
almaz@physics.science.az

HccnenoBanbl  TEH30METPUUECKHE  XapaKTEPUCTUKH  TEH30PE3UCTOPOB  HAa  OCHOBE
IBTEKTHYECKOTO Kommo3uTa InSb-MnSb u InSb, nmermpoBaHHOro MapraniieM C KOHIICHTpPAIHEH
HocuTenel 3apaaa 5,6.10'7+1,6.10'° v B unTepnane remneparyp 250-400K u nedopmarnuii +2.10°
3 orn.en. CIUlaBjieHHEM HEOOXOMMMBIX BECOBBIX IIPOLIEHTOB KOMIIOHEHT BEPTUKAILHBIM METOIOM
BpumxMena co CKOpOCThIO MepeMenieHus GpoHTa KpUCTAILTH3AMKA | MM/MIH IOJTydeHa 3BTEKTHKA
InSb-MnSb ¢ opuentupoBaHHbIMU BHYTpH Martpuil InSb urnamm amunoit  50+100 MkwM,
nuameTpoM 1Mxm, mnotHOCTHIO 8,1.10* MM2. XapakTepHas 0COOEHHOCTh TAKHX IBTEKTHK — HATHUHE
METAINTIMYECKUX BKJIIOYEHUH B TMOJYIPOBOJHUKOBOM MaTpulle, YTO OOYCIaBIMBAET HEKOTOpPHIE
¢busnueckne ocobeHHocTH TeH3od(hdekra. Habmonaemble Ha SKCIEPUMEHTE HECUMMETPUYHOCTh
ne(OPMAITMOHHBIX XapaKTePUCTHK TEH30pPE3UCTOPOB HAa ocHOBe InSb-MnSb, pazmmumne B
BETMYMHAX KOO()(QUIMEHTOB TEH304YBCTBUTENLHOCTH p- InSb 10 6.10'8¢M, a Takxke cmena 3Haka
TeMIepaTypHoro ko3 (HIMEeHTa TeH309yBCTBUTEIBHOCTH B oOpasiax p>6.10'8cm!® o6ycrnosneno
0COOEHHOCTSIMM CTPYKTYpbl BaJIeHTHOH 30HBI p- InSb. Tenzope3ucTopsl ObUIM MCIBITAHBI HA
CTaOWIIBHOCTh, IUKIMYHOCTh M cTapeHue. MccienoBaHus NMPHUBENU K CO3JIaHUIO OPUTHMHAIBHBIX
TEH30pPE3UCTOPOB C JIMHEWHBIMH, O€3rHCTEPE3NCHBIMHU, TEPMOCTAOMIBLHBIMHI XapPaKTEPUCTUKAMHU U

TCH30JaTYHMKOB C TGpMOKOMHGHCHpOBaHHOﬁ TCH30YYBCTBUTCIIbHOCTBIO.
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ELECTRON PARAMAGNETIC RESONANCE AND SELECTIVE LASER
SPECTROSCOPY OF Er** IONS IN PYROCHLORE-STRUCTURE Y:Ti207

B.M. KHALIULIN, LF. GILMUTDINOYV, R.G. BATULIN, I.LE. MUMDZHI,
A.A. RODIONOY, S.I. NIKITIN, R.V. YUSUPOV

Institute of Physics, Kazan Federal University, 420008 Kazan, Russia
botton95@gmail.com

Pyrochlore-structure compounds with the general composition of R2Ti20O7 where R is a rare-earth
(RE) ion are intensely studied as the geometrically frustrated systems that at low temperatures reveal
the unusual spin liquid and spin ice states. Explanation of the properties of these systems demands
the information on the crystal field parameters. However, for concentrated compounds, the only
available data is the energy structure of the ground RE-ion multiplet that is not enough for
determination of all significant crystal field parameters. This difficulty can be overcome by studies
of an isostructural diamagnetic crystalline system doped by RE-ions.

In our work, we report on the results of studies of the Y>Ti>O7 single crystals doped with Er**
ions by electron paramagnetic resonance and site-selective laser spectroscopy. We find that the
majority of the impurity Er** ions substitute for Y* in the regular lattice site. Principal values of the
g-factor were found from the EPR spectra: g = 2.29 and g1 = 6.80.

Site-selective laser spectroscopy has revealed three types of the impurity Er**-ion centers that
dominate in the luminescence spectra. One of these centers was assigned to the Er’* ions in the Y**
regular site. Other two possess a defect nearby, most probably, the oxygen or titanium vacancy. The
luminescence intensity of the dominant Er** ion center is low because the transitions involved in
excitation and relaxation processes are strongly electric- and magnetic-dipole forbidden. Energy

patterns of the ground and excited multiplets of Er** impurity centers were defined.
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AZORBAYCAN ORAZISINDOKI NEFTLORIN BURAXMA
SPEKTRLORININ ARASDIRILMASI

A.9. SADIQOVA, $.0. DHMBDOVA, T.R. MEHDIYEV ‘
Azarbaycan Milli Elmlor Akademiyasinin H.M.Abdullayev adina Fizika Insitutu
AZ-1143, Azarbaycan, Baki,H. Cavid pr.131

Azorbaycan orazisindo olan neftlordon West Azori, East Azori, Central, DWG Crude,
Chiragl,West Chrag vo Sahdoniz ndvlorini arasdirmaqla, onlarin polyarizasiya vo temperatur
asililgma Bruker firmasinin Vertex 70V cihazi ilo baxilib. Homin neftlori 35°C-don 80°C-o qodor 1°
forqi ilo qizdiraraq parafinin omolo golmasini miisahide etmisik. Miloyyon olunmusdur ki, spektrin
6000-10 sm™! tezlik intervalinda parafinin aktiv oldugu araliq 1500-400 sm™!-dir.

Analiz 850 °C temperaturunda Perkin Elmer Series II CHNS/O Analyser 2400 qurgusunda

apartlmisdir. Niimuno 1.5-2 q kiitlosindo gétiiriiliir. Karbon vo hidrogenin element analizi naticoda

karbon dioksid vo suyun galmasi ilo neft mohsulunun orqanik kiitlasinin oksigen miihitinds tamamils
andirilmasina asaslanir.

C,% H,% N,% S,%
West Chiraq Oil | 78,66 11,37 3,08 0,82
Central Oil 78,11 11,95 3,21 0,77
DWG Crude Oil | 85,66 12,23 2,95 0,74
West Azeri Oil 87,93 12,72 3,09 0,81
Chirag Oil 90,39 13,04 2,74 0,84
East Azeri Oil 72,41 10,48 2,51 0,63

Neft digor yanacaq maddolordon 78-79.5% - 86.7 %-a aralifinda doyison karbonun yiiksok
miqdari ilo forqlenir. Tobii qazlarda karbonun miqdart 42%-78% araliginda doyisir. Hidrogenin
neftdo miqdar1 11.0-14.5 % toskil edir. Beloliklo, karbon vo hidrogenin neftdo imumi miqdar1 "88-
98 % toskil edir. Nitrogenin neftdo miqdar1 nadir hallarda 1-2.7 % -1 kecir. Neft yataglarinin
dorinliyinin artmasi ilo bu miqdar azalir. Azot birlogmolori neftin yiliksok qaynar fraksiyalarinda,
xtisuson do agir qaliqlarinda, maeskunlagir. Adston nitrogen torkibli birlogsmolor iki qrupa bdliiniir:
nitrogen golovilar vo neytral nitrogen birlosmalor. Togdim olunmus niimunalards nitrogenin miqdari
2.5%-don 3.2%-a qodor toskil edir. .Kiikiirdiin neftdo miqdar1 0.1-7.0 % ola bilor. Bu roqgom 14 %-

a qodor cata bilor.

Oil Azoo A230 A255 Cab,% Can, % Cef, % Cmadda/Cmohlul tumumi
aromatik
tortkib, %

West Azeri 4.068 | 3.145 1.427 5.795851 | 3.823333 | 4.028729 | 0.11 13.64791
Central 3.8053 | 2.9747 | 1.2801 | 5.770603 | 3.808645 | 3.765306 | 0.1052 13.34455
DWG Crude 3.7747 | 3.7245 | 2.2362 | 5.988805 | 4.977228 | 7.281874 | 0.097037 18.24791
West Chiraq 3.1306 | 3.0155 | 1.644 4.764921 | 3.870141 | 5.033575 | 0.102692 13.66864

Bu is Qrant Ne21LR-AMEA Azorbaycan Respublikasi Dovlat Neft Sirkstinin “Elm Fondu”nun
maliyyo dostayi ilo hoyata kegrilmisdir
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MAGNETIC RESONANCE STUDIES OF TiOz2 AND ZnO SINGLE CRYSTALS
IMPLANTED WITH 3d IONS

B. RAMEEV'2 O. KARATAS? B. 0ZKAL?, C. OKAY?, S. KAZAN?,
S. GULER?, R.I. KHAIBULLIN!

!Zavoyski Physical-Technical Institute, FRC Kazan Scientific Center of RAS,
420029 Kazan, Russian Federation
2Gebze Technical University, Department of Physics, 41400, Gebze-Kocaeli, Turkey
5 Marmara University, Department of Physics, 81040 Goztepe-Istanbul, Turkey
rameev@gtu.edu.tr

An interest to the studies of nanomagnetic materials is driven by their high value for both
fundamental science and technology applications. Magnetic resonance has been proven as one of the
most effective methods to probe various properties of magnetic materials, such as the local symmetry
of dopants, the magnetic anisotropies, exchange interaction energies, damping parameters, crystal
electric field, etc.

In this work electron magnetic resonance studies of magnetic nanomaterials produced by ion-
beam implantation of magnetic 3d-ions into TiO2 and ZnO oxide single crystals are presented. The
results of both Electron Paramagnetic Resonance (EPR) studies of diluted ions in the single crystal
host material and FerroMagnetic Resonance (FMR) studies of ferromagnetic layer formed by high
fluence implantation of 3d-ions in the single crystal substrate are presented.

Our investigations demonstrate that magnetic resonance is very effective technique to study the
local structural and magnetic properties of 3d-ion implanted oxides. EPR signals of Mn**, Cr*, Fe’*,
Co**, and other paramagnetic ions have been observed in single crystal TiO, (ZnO) substrates
implanted and/or subsequently annealed at high temperatures. It has been shown that post-annealing
procedure favours the 3d-ions to enter substitutionally into Ti*" (Zn?*) lattice positions of the host
crystal structure. The room-temperature anisotropic ferromagnetism in the non-annealed oxides,
implanted with transition metals (Co, Fe, and others) have been also observed. We have also shown
that the anisotropic ferromagnetism in the as-implanted TiO2, ZnO thin films/plates is mainly related

to the formation of metal magnetic nanoparticles in the implanted layer.

ACKNOWLEDGEMENTS. The authors acknowledge support from the Scientific and Technical
Research Council of Turkey (TUBITAK) through the Project No. 115F472.
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DE SITTER COSMOLOGICAL MODEL AND THE PROBLEM
OF DARK MATTER AND ENERGY

B.A. RAJABOV
N. Tusi Shamakhi Astrophysics Observatory, Azerbaijan National Academy of Sciences
balaali.rajabov@mail.ru

In the de Sitter world, the elementary Wigner systems are identified by a spin and a parameter
whose flat limit is a function of spin and mass, with different signs of energy. But, unlike the
Minkowski world, we can not exclude negative energies from consideration.

It is shown that after contraction of unitary irreducible representations of the de Sitter group
SO (4,1), a direct sum of unitary irreducible representations of the Poincaré group with
different signs of the rest mass is obtained.

Elementary systems on a cosmological scale can be in states with positive and negative
energies. Elementary systems in a state with positive energy behave like a gravitating mass,
and in a negative energy state as an anti-gravity mass.

Mysterious "dark matter" and "dark energy" consist of such elementary systems.

"Dark matter" and "dark energy" are the first manifestations of quantum properties on the
scale of the universe. Until now, quantum phenomena have been encountered in the micro-
world, and also as macroscopic quantum effects in the theory of condensed matter.

"Dark matter" and "dark energy" are carriers of information about the first moments of the
universe after the Big Bang.

Considering the given phenomena of dark matter and dark energy in the general case of
Einstein’s spaces is a difficult task because today there is no quantum theory of gravity. The
solution of this problem in general for the gravitational field requires not only new physical

concepts but also new mathematics.
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MEX30HHOE MOT'JIOIEHUE B KBAHTOBOM TOYKE B ®OPME
IJUVIMIICOUJTHOT'O BPAINEHUA

I'.b. UBPATUMOB, b.I'. UBPAT'UMOB
Hncmumym Ouzuxku HAH Azepbaiioscana, baky

JlocTHKEHHSI COBPEMEHHBIX TIOJTYIPOBOJHUKOBBIX TEXHOJOTHA MPEAOCTABISIOT IIIHPOKHE
BO3MOXXHOCTH NIl BBIPAIMBAHUSA  MUPAMHIAIBHBIX, CHEPUYECKHX,  MHIUHAPUICCKUX,
napaboIMYECKUX, AIUTUIICOMIANTBHBIX U IPYTUX KBaHTOBBIX TO4eK (KT) paznuuHbIX reoMeTprHuecKux
dopm u pasmepos. [lomympoBoguukoBbie KT, Onaromaps MONHON KBaHTOBAaHHOCTH CIEKTpa
HOCHTENICH 3apsi/ia B HUX, SBJISIOTCS Hanboiee NepCrneKTHBHBIMA HAHOPA3MEPHBIMU CTPYKTYpaMHU.

B nacrosimeit pabote TEOpeTHYECKH PACCUNTAHO MEK3OHHOE MOTJIOMIEHUE B AJUTUIICOUJATBHBIX
KT. Hns onucaHus OIHORJIEKTPOHHBIX COCTOSHUEM B 3umncoupanbHbix KT B paguambHOM
HAIPABJICHUU HCIOJB3yeTCs TOTEHIMAA KOH(paiHMEHTa B BHUJC JBYMEPHOH OCHWJISATOPHOU

cepruvecKoil SMbl, a Z HaIPaBICHUN OJJHOMEPHOTO TAPMOHUYECKOTO OCIHIUIATOPA

* @ * @2
U(p,Z)Zmzw' p2+m2w2 z*

rac m*—3(1)(1)eKTI/IBHa$I MaccCa JJICKTpPOHA, @ U @, - XAPAKTCPHBIC YaACTOThI YACPIKHBArollas

IIOTCHI A 3JITMIICON JAaJIbHBIX KT B paauajIbHOM M Z HAaIIPpaBJICHUAX COOTBETCTBEHHO, L < RO . RO

- paauyc >ruunconanbibeix KT B paanansHOM HanpaBieHud. bblia noigydyeHa 3aBUCHMOCTB ITOpora
nornomenus ot napamerpo KT. Ilomydena npaBumiia oTOOpa As MEPEX0J0B MEXIY YPOBHSMH C

Pa3IMYHBIMU KBAHTOBBIMH YUCJIAMU.
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ITOTJIOINEHUE CBETA B KBAHTOBOM CY’KEHUMU B ITPOJJOJIbHOM
MATHUTHOM ITIOJIE

I'.b. UBPATUMOB, P.3. UBAEBA
Hncmumym Ouzuxku HAH Azepbaiioscana, baky

CoBpeMeHHbIE MOJIYIPOBOJHUKOBBIE TEXHOJOTMH TO3BOJISIIOT CO3[aBaTh JK30THYECKHE
MOJIYIIPOBOTHUKOBBIX CTPYKTYPBI, TAKUE KaK KBAHTOBBIC IIJIMHAPHI, JUCKH, KOJIbIA, CPepUICCKUE
000JI0YKH, TOBEPXHOCTH TCEBAOCHEPHI, MHUKpOCYkeHHs. V3MeHeHune ¢GopMbI U pa3MepoB
HAaHOCTPYKTYPBI CYIECTBEHHO CKa3bIBAIOTCS Ha CIEKTPAIbHBIX CBOWCTBaX. V3yueHue BIMSHUS
MarHUTHOTO TOJII U OCOOCHHOCTEH T'eOMETpUYECKON (OpPMBI HAHOCTPYKTYp Ha ONTHUYECKUE U
TPAHCIIOPTHBIE CBOMCTBA SABJISICTCSI OJJHUM U3 aKTyaJIbHBIX HAIIPABJICHUN HAHOAICKTPOHHUKH.

B nacrosimeii pabote mpoBeIeHO UCCIIEI0BAHUE ONTUYECKUX CBOMCTB B KBAHTOBOM CY)KECHUU
(KC) B mpoosnibHOM MarHuTHOM mojie. B kadectBe Mojenu mnoteHuuana koHgpaiinmenta KC,

BBIOMPACTCS TIOTEHIHA «MATKOW CTCHKI:
2.2 2.2 2 2
Vix,y,z)=m*\0,x" + o, —w z° )2
0 0 z

rie m *— 3pQPeKTuBHAs Macca 3IEKTPOHa; z — KoopauHata Bionb ocu KC;
o o 2.
yactota .- onpenensercs >pdexrusroii mmmHod KC @, =7/ (m* L, ) (0, — XapaKTepHas

4acTOTa JBYMEPHOIO TapMOHUYECKOIO OCLWLIATOPA, ITOTEHLHAIOM KOTOPOTrO MOJEIUPYETCs
norenuuan KC B minockoctu, neprnenaukyisipuoi ocu KC. BekTopHbIi NmOTEHIIMAI OJHOPOJIHOTO
MarHuTHOro mnosis A, HampasieHHoOro Baoib ocu KC.

N3yuena 3aBucuMocCTb Koddduiuenta noriouieHus cBeta B KC oT BeIMYMHBI BHEIIHETO

MAar"damMTHOI'O I10JI4. PaCCMOTpeH HpGI[@J'IBHBIfI nepexon «KMUKPOCYKCHHUE —> KBAHTOBAs IIPOBOJIOKA».
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TEMPERATURE DEPENDENCE OF PHOTOLUMINESCENCE OF ZnInzSe4

T.G. KERIMOVAL, .LA. MAMEDOVA!, N.A. ABDULLAYEV!, M. FELDMAN?
nstitute of Physics NAS Azerbaijan, ave. G. Javid, 131, AZ 1143, Baku, Azerbaijan
2Spectra—Physics Inc., 3635 Peterson Way, Santa Clara, CA 95054, USA
taira-kerimova(@mail.ru, irada_mamedova(@yahoo.com

A?B3CS group compounds attract attention of researchers due to their potential application in
optical devices. Znln>Ses is a typical member of this group. Electrical and optical properties for the
first time have been studied in [1]. For energy gaps following values were obtained: Eq;=1,82 eV and
Eing=1,74 eV. In [2] photoluminescence of ZnIn>Ses have been investigated in the range 55+200K.
Authors explained the wide emission band at 1,22 eV by energy level located in the band gap due to
the anion I associated with Vz, or antistructural defect of Ag type. Optical transmittance of ZnIn>Ses
(R3m, Z=4,5) in the range 160-293K we studied in [3]. Optical band gap at 293K determined as 1,72
eV. Absorption band at 850 nm is present in spectrum.

Znln;Ses crystals were synthesized by direct fusion of stoichiometric quantities of highly pure
components Zn, In and Se in vacuum (up to 10 mm Hg) sealed quartz tubes.

In the given work results of investigation of photoluminescence ZnIn,Se4 in a wide temperature
range from 10K up to 300 K are presented. As the excitation source Nd:YAG lazer with the
wavelength Aex=532 nm and the second harmonic on wavelength A&x=400 nm of the titan-sapphire
femtosecond MaiTai laser of the company Spectra-Physics were used. In PL spectrum for the first
time the emission band at 725 nm (1,71 eV) with a short-wave shoulder at 690 nm (1,8 3B) and less
intensive infra-red wide band with a maximum at 886 nm (1,39 eV) is observed. Intensity of the
emission bands is increases with temperature decrease and below 200K infra-red band becomes more
intensively. Below 20K intra-red band is broaden in connection with merge with newly appearing
band at ~790 nm. Emission peaks energies (1,78 eV and 1,43 eV at 20K) shift towards lower energies
when temperature increase. In the linear range (20+100K) the shift is dE/dT~= -0,7 meV/K. Emission
band with maximum at 1,71 eV at 300K is due to interband transition that coordinates with the optical
absorption data [1]. The second infra-red band with maximum at 1,39 eV is connected with natural
structural defects which bring to the presence of recombination centers. On the base of this
experiment results the scheme of the energy levels is constructed.

This work was suppoted by the grant (grant Ne EIF-BGM-3-BRFTF-2%/2017-15/02/1) from

Science Development Foundation under the President of Azerbaijan Republic.

[1] J.A. Beun, R. Nitsche and M. Lichtensteiger, Physica 27, 448-452 (1961)
[2] E. Grilli, M. Guzzi, and R. Molteniphys. Phys. stat. sol. (a) 37, 399 (1976)
[3] T.G.Kerimova, S.G.Acadynnaesa, A.G.Sultanova, 1.A.Mamedova, AJP Fizika, XIII Ne4 (2007)
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KOMBHUHANIIMOHHOE PACCESSHHUE CBETA U 3JJIMIICOMETPUYECKHE
NCCIEJOBAHUSA IMOJMUITUIIEHA, HAIIOJTHEHHOI'O
HAHOKPUCTAJIVIMTAMM Bi:Tes

AJO. TAM3AEBAL, .. AJIM3AZIE?, I'.X. A’KIAPOB?, U.A. MAMEJIOBA?,

H.T. MAMEJIOB? H.A. ABJ1YJUIAEB?, 3.1. BAJTAJIOBA?, K.III. KAXPAMAHOB?
ICanoocunckuii F'ocyoapemsennwiii Yuusepcumem, AZ2003, I'snoaca, Azepbaiioscan
2Uncmumym @uzuxu HAH Azepbaiioncana, Baxy 1143, np. Jlacasuoa 131, Azepbatioscan
alizadeelv@gmail.com

Kak wusBectHO, coenuHeHuss tuna BixTes m TBEpAble pacTBOpPbl Ha HMX OCHOBE HAIUIM
IIPAKTUYECKOE NPUMEHEHHE B KaYecTBE TEPMOIJIEKTPUUECKUX MaTepuanoB. [ Gosee MHUPOKOro
UCIOJIb30BaHUS HEOOXOAMMO MOBBIIIEHUE TEPMOIIEKTPUUECKON A(PPEKTUBHOCTH, YTO OOBIYHO
JOCTUTAETCS JIETUPOBAHUEM ITHX COEAMHEHUN WM MOAOOPOM OMNPEIENIEHHBIX COCTABOB TBEPIBIX
pactBopoB. Teopernueckue pacu€tel [l] yKa3pBalOT, YTO 3HAYMUTEIBHOTO YBEIMYCHHS
TEPMODJICKTPUYECKON H(PPEKTUBHOCTH MOXKHO JIOCTUYb MCIOJIb30BAaHMEM HU3KOpPAa3MEPHBIX
CTPYKTYp (TOHKHUE MIEHKH, HAHOHUTH, HAHOKPUCTAJUIBI U T.I1.) HA OCHOBE 3THUX COEAMHEHH.

Hanoxomno3utsl ObUIM NOJy4YeHBI MYTEM TEPMHUECKOIO IIPECCOBAHUS MOJUATUIIEHA HU3KOU
mnotHoctd (LDPE - Low Density Polyethylene) u monokpuctamisl Bi;Tes B mopomkoo6paznom
COCTOSIHUM C BeCOBOM KoHieHTpauuei 5%, 10%, 20%, 30%, 40%, 50%, 60% u 70%. Pazmepsl
HaHOKpHcTaUINTOB BixTes He npeBbimanu 50 HM.

HccnenoBannss KOMOMHAIIMOHHOTO —paccesHUs CBeTa IPOBOJWINCH HAa TPEXMEPHOM
KOH(OKaJTHbHOM pPaMaHOBCKOM Mukpoctnekrpomerpe Nanofinder 30 (Tokyo Instr.), nivHa BOJHBI
B030yxJieHus A = 532 um. [Ipuémuukom u3inydenus ciyxuia oxiaxaaemas CCD-kamepa (—70°C),
paboratomas B pexume cuera ¢GoToHOB. B reomerpum 0O0paTHOro paccessHMsl ISl BCeX
KOHIIeHTpauuit HanoaHuTens BixTes otuérinBo Habmonarores xapakrepusie A BioTes tpu KP-
aKkTUBHBIE MOJHI [2]: Ha yacToTe 62 cM™! (A,), Ha yacToTe 102,5 em! (E,?) u Ha yactote 134 cm™!
(A1g?). C yBemuueHHeM KOHIEHTpalWH HamoiHuTens BirTe; MHTEHCHBHOCTH PaMaHOBCKHX MO
BO3pacTaer.

DJUIUIICOMETPUYECKUE N3MEPEHUS NMPOBOJWINCH HA IIUIICOMETPE ONTHUYECKOIO JUana3zoHa
M-2000 DI (J.A. Woollam Co, Inc.). CniekTpaibHasi 3aBUCUMOCTD IUTUIICOMETPUUYECKUX MTapaMeTPOB
A n ¥ cHumanach B nuamnaszoHe 3Hepruil ¢potoHoB 1-6 3B ¢ marom 50 M3B mipu yrnax mageHus B
nuano3oHe 60° -75°. MeTogaMu CHEKTPOCKOMUYECKONW 3JUIMIICOMETPUN OOHAPYKEHO OTKIOHEHHE
HOMMHAJIBHBIX KOHIIEHTpaluil HaHodacTul BixTe; oT X peanbHOro coepKaHusl B HAHOKOMIIO3UTE.
370 CBsI3aHO ¢ KJIacTepu3alueil B o0pasiax, U He0CTaoIast YaCTh HAHOKPUCTAIMTOB CKAILIMBAETCS

B KJIacCTepax. BCHGI[CTBI/Ie HCOOHOPOAHOCTH HAHOKOMIIO3UTOB IPCAJIONKCHBI  Pa3IUYHBIC
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MHOTOCJI0iHBIe MoJienu. [IpoBeieHbI BEIYMCIICHNS HA OCHOBE anmnpokcuManuu 3(hHeKTUBHON Cpe/Ibl
(Effective Medium Approximation, EMA) npubmmxenuem bpyrremana [3], moiydeHa aucrepcus
MHUMOM W JIEHCTBUTEIIBHON YacTel amdieKTpuueckoil (yHkiuu. B manHON pabore oOBsSCHEHA
MPUPO/Ia HEOJHOPOAHOCTEH B HAHOKOMIIO3UTAX, MYTEM H3YyUEHUS MACTIONSPU3YIOLUIUX CBONCTB
HAaHOKOMIIO3UTOB. V3 uccrenoBanus CrieKTpaibHON 3aBUCUMOCTH JICTIOJIIPU3aLlMU OLICHEH CpeIHUI
pazMep MUKpPOKJIACTEPOB, KOTOPBII OKa3alcsi paBHbIM NpuMepHO 250 HM.

Pabora Beimonnena npu ¢uHancoBoit noanepxke Ponna Pazsutus Hayku npu Ilpesunente
Azep6aiimxanckoit  pecriyonmuku  (rpantel Ne  EIF-BGM-3-BRFTF-2'/2017-15/02/1 u  Ne
EIF/MQM/Elm-Tehsil-1-2016-1(26) )-71/16/1).

[1] L.D. Hicks, M.S. Dresselhaus. Phys. Rev. B, 47, 12727 (1993)

[2] W. Richter, H. Kohler, C.R. Becker. Phys. Stat. Sol. (b), 84, 619 (1977)
[3] D. Stroud. Superlattices and Microstructures, 23, 567 (1998)
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DIELECTRIC PROPERTIES OF (T1GaS2)o.98 (AgGaS:2)o.02 THIN FILMS

KEMAL ULUTAS!, SAHIN YAKUT!, DENIZ BOZOGLU!, SOLMAZ MUSTAFAEVA?,
ELMIRA KERIMOVAZ S.G. JAFAROVAZ DENIZ DEGER!

!Istanbul University, Science Faculty, Physics Department,
Vezneciler, Istanbul, Turkey
? Institute of Physics, Azerbaijan National Academy of Sciences
Department of Physical, Mathematical and Technical Sciences
Baku, Azerbaijan

(T1GaS2)098 (AgGaS2)o.02 thin film sample was deposited on glass substrate by thermal
evaporation at 107 Torr high vacuum. The thickness of the sample was determined as 100 nm. Their
dielectric properties have been investigated in the frequency range 0.1 Hz-2 M Hz and within the
temperature range 293-373K. The dielectric constant and dielectric loss factor of the samples were
found to decrease with increasing frequency and increase with temperature in the given intervals. It
is observed that two polarization regions were determined in the structure. First of these mechanisms
which correspond to the dipolar polarization with long chain was observed at angular frequencies
between 0.1 — 10? rad/s. The second mechanism which was attributed to the dipolar polarization with

small branches was observed at angular frequencies between 10°~ 107 rad/s. The obtained results

were interpreted depending on the structure.
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HEVTPOHOIPA®UYECKHUE UCCJEIOBAHUSA MUKPOCTPYKTYPBI
OYHKIOMNOHAJIBHBIX MATEPUAJIOB HA OCHOBE XKEJIE3A

b. MYXAMETYVYJIbI
Kazaxckuii nayuonanvuwiil ynusepcumem umenu anv-Dapabu, Anmamol
Hncmumym soeproii pusuxu MOPK, Anmamot
ObveduHeHHbIll URCIMUMYM I0ePHbIX UCCaedosanutl, /[yona
bagdaulet m@mail.ru

B nmpencraBienHolt pabGoTre MOIPOOHO ONMMCBHIBACTCS CHCTEMAaTHYECKOE HCCIIeOBaHHE
MHUKPOKPHUCTANINYECKON CTPYKTYpPbl AMCIEPCUOHHO-YIPOUHEHHBIX CTaled M (YHKLUMOHAIbHBIX
CILUIaBOB Ha OCHOBE »esie3a. OCHOBHBIM 3KCIIEPUMEHTAJIbHBIM METOJOM SBISUIACh AUQpaKIus
HEHTPOHOB, MJISI PETHCTPALUMU KOTOPOH HCIIOJNB30BAINACH JU(PPAKTOMETPHI C OYEHb BBICOKOMH
paspemameil crmocoOHOCThI0, TOCKOJIBKY BEIMYMHA MHUKPOCTPYKTYPHBIX 3((dekToB Bcerma Obuia
HEOOJIBIIION.

Heiirponnble audpakiMoHHbIe 3KCIEPUMEHTHI IPOBEAEHBI C TPEMsl TUIIAMH JUCIIEPCHOHHO-
YIOPOUYHEHHbIX aycTeHUTHbIX craned X16HISM3TI1, H26XS5T3 u 40X4T'18®2, axTuUBHO
MCTIOJIB3YIOUINXCS B PEAKTOPOCTPOCHUU. Y IPOUHSIONIMMU KOMITOHeHTaMu Jutst HuX Obutw NizTi (s
nepBbiX ABYX) U VC (g tperbeil). Ctann noaBeprajuch JEHCTBUIO BBICOKHX TeMIiepatyp (10
700°C) B TedyeHHE pa3IMYHOTO BpeMeHH (10 12 yacoB).

Bnauane 6511 ipoBenien nuki Harpesa (10 900°C) u nocneayromiero oxiaxaenus (10 20°C) co
CKOPOCTBIO OKOJIO +2 Tpaji/MHMH C UCXOAHBIM (TIOCJIE JHUThsS) 00pa3LoM, B X0/Ie€ KOTOPOro KaKIyio
MUHYTY U3MEPSIIUCH CIIEKTPBI B PEXKMME CPEJHETO pa3pelieHus. JTa poueaypa 3aHuMaja oKoJo 15
4acoB, W MpHUBOAWIA K AUPPY3MOHHOMY OTKUTY oOpasla, T.e. TOMOTE€HHM3alMM COCTaBa M

MPUOIMHKEHNIO K PABHOBECHOMY COCTOSIHMIO.
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YARIMKECIRICILORDO KRITIK NOQTOLORIN MUXTOLIF HALLARI UCUN
KOMPLEKS DIELEKTRIK FUNKSIYASININ SPEKTRAL ASILILIQLARININ
MUQAYIiSOoSI

M. H. HUSEYNOLIYEV
AMEA Naxg¢ivan Bolmasi Tabii Ehtiyatlar Institutu
mamedhuss@mail.ru

Mogqalodo yarimkegiricilordo kritik noqtolorin miixtolif hallari iiglin kompleks dielektrik
funksiyasinin enerjidon asililiq oyrilorinin miiqayisali tohlili verilmisdir. Tohlil ”Graphicalanalisys*
programi vasitosilo kritik noqgtolori xarakterizo edon 1 -parametrinin dord qiymeti {igiin yerino
yetirilmisdir.

Ellipsometrik 6lgmoalordon notico olaraq € kompleks dielektrik funksiyasinin g1 hoqiqi vo &
xoyali hissalorinin enerjidon asililiq qrafiklori alinir. Bu funksiya hom do 700-don ¢ox ndqtonin
asililigr soklindos ragomsal olaraq koordinatlarla verilmis olur vo ona goro do bu asililigi Savitski-
Golayalqoritmlerindon, SA alqoritmlorindon istifads etmislor.

Bildiyimiz kimi kompleks dielektrik funksiyasi iiclin nozori analitik ifadenin ikinci tortib
toromasim # 0 harada ki, A' =—m(m-1)A vo Q=(w—-E)*+I’. Burada A-amplituda, E- kritik
ndqta, T - genislonmo, @ -iso eksiton faza bucagidir. d’&,(w)/do” vo d’&,(w)/ dw” oyrilari fittingo

calb olunarkon on yaxsi fitting hali A, E, T' vo 6 -parametrlorindan olavo hom do m2 sabitinin ala
bilocayi dord qiymotdon birinin se¢ilmasi ilo miioyyan olunur. Fittinq apararken bu sabitlordon hor
hanst1 birinin se¢ilmasi hamin sabitin digor ii¢ sabitlo miiqayisade eksperimental asililiqla daha gox
ist-listo diismosi, yoni fitting xotasinin daha kicik olmasi ilo miioyyon olunur ki, bu xota
”Graphicalanalisys* proqraminda RMSE gostaricisi ilo qiymatlondirilir.

m-in mixtalif qiymstloriliciin aparilan fittinglorin ~ bir-birlorindon no qoador xota ilo

forqlonmalarinaaydinliq gotirmok {iglin xiisusi olaraq 71 =0 qiymati li¢iin toxminon 100%-lifittingi
miimkiin olan eksperimental d’¢,(®)/dw’ vo d’&,(w)/ dew” oyrileri qurulmus vo homin asliliglarm

m -in digor qiymatlori il fittingi aparilaraq alinan RMSE xatalar1 miioyyon edilmisdir, fittinglor8 -

ninuygun olaraq n/4, n/2, 3n/4 vo mt qiymatlorinds alinmisdir.
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SmySnixSez SISTEM KRiSTALLARININ ELEKTRIK KECIRICILIYINO
v -SUALARININ TOSIRi

V.9. ABDURAHMANOVA, N.M. ABDULLAYEYV, §.S. ISMAYILOV
AMEA Fizika Institutu
AMEA Radiasiya Problemlari Institutu

Lantanoid metallariin istiraki ilo olan termoelektrik materiallarin todqiqinds vo onlarin kinetik
parametrlorino y-siialarinin tosirini dyronmokds maoqgsad: materiallarin deffektli qurulusa malik
maddalorin kinetik xassolorinin doyismasine tasirini; radiasiyaya, riitubsto qarst davamliligini
Oyronilmasi vo praktik ohomiyyat kasb edon torkiblori arasdirmaqdir. Lantanoid metallarinin istiraki
ilo olan yarimkegirici materiallar gostorilon xarici tosirlora qarsi ¢ox davamlidirlar [1]. Bu sobabdon,
lantanoid metallarindan olan samarium elementinin istiraki ilo olan SmxSnixSe> termoelektrik
torkiblorinin kinetik parametrloino radiasiyanin tosiri dyronilmis vo igsdo elektrik keciriciliyo aid
alinan noticolorin qisa xiilasisi verilmisdir. SmxSnixSe> kristallarin fiziki-kimyovi analizi vo bazi
kinetik parametrlori [2] miislliflori torafindon Oyronilmisdir. Miioyyon olunmusdur ki, Sm metali
SmxSni.xSe; arintilorinds 0.4at%-1 godar bark mohlul yaradir. Digar torofdon, bark mohlul oblastinda,
torkiblordo Sm elementinin miqdarindan asili olaraq (~0,14at%Sm) kegiricilik tipi p-don n-s dayisir.
Maddolorin elektrik kegiriciliyina y-siialarinin tosirini dyronmok mogsadi ilo: p=4,1-10'7 vo
n=7,8-10'7 s, konsentrasiyali niimunolari presloma {isulu ilo alinmus [2] vo onlarim har biri ii¢ hissoya
béliinmiisdiir: bunlardan biri; 1pa vo Ina termik emala (T.=673°C vo t=72 saat), digor ikincisi iso
eyni soraitda eyni zonada; MRX,-25 izotoplu ®®Co manboyindan udulmus doza D,=20 kQr (E=0,31
Mev) tortibindon (2Py vo 2np) olmagla 2-ci vo 3-cii niimunalar iso udulmus doza D,=35 kQr (E=0,54
Mev) tortibinds (3py vo 3ny) olmusdur. Tacriibalordon alinan naticalor asagidaki kimi olmusdur: Hor
iki: p vo n tip nlimunalords, termik emaldan sonra elektrik kegiriciliyi: p-tip niimunads 18%, n-tipdo
159 14% artmisdir. 20 kQr syalanmaya moruz qalmis niimunslar ii¢lin iso uygun olaraq: p-tip 159 ¢ox
zoif azalma (~3%) azalma miisahido olunmusdur. Analoji olaraq D=35 kQr udulmaya moruz qalmas,
3-cili niimunalorda: p-tip niimunados 22% artim miisahido olunur; n-tip niimunads 16% azalir. Buradan
gorlindliyli kimi y-sualanmaya moruz qalmis niimunslorin elektrik keciriciliyindo tocriibo xotasi
daxilinds koskin doyigsmolor miisahido olunur. Radiasiya sualanmasina moruz galmis SmxSnixSe>
kristallarin1 y-kvantlari ils sualandirdiqda yaranan akseptor tipli radiasiya defektlorinin tobisti eynidir
va n-tipli nlimunads akseptor tipli noqtovi radiasiya defektlori ilo yilikdasiyicilarin kompemsiyast
getdiyindon niimunalorin elektrik kegiriciliyi azalir; p-tip niimunalords is9, aksina artir.

[1] «®Duznueckre CBOMCTBA XaTbKOTEHUIOB PEIKO3EMENbHBIX d5ieMeHTOB» U3, «Haykay JI. 1973,
290c.

[2] A1l I'vpuwumos «PU3NKO-XUMHUYECKAs IPUPOJA CIOKHBIX MOJYIIPOBOJHUKOBBIX MAaTEPUAJIOB
Ha OCHOBE MOHOceseHuaa ojgoBa» baky. 1991, 181c.
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HEUTPOHHBIE UCCJEIOBAHUS CTPYKTYPHBIX MEXAHU3MOB
®OPMHUPOBAHHMA OITHUYECKHUX CBOMCTB B KOMIIO3UTHBIX CTEKJITHHBIX
MATEPUAJIAX

C.E. KHHAHOB!, I.I1. KO3JIEHKO!, I'.I. LIEBYEHKO?, B.C. T'YPUH?,

I'.E. PAUKOBCKASI3, B.H. CABEHKO!

TO6veounennviii uncmumym adepuwix uccredoeanuii, [Jybna, Poccus
’Hayuno-uccnedosamenvckuii uncmumym @usuxo-xumuyeckux npobaem BIY,
Munck, benapycs
3 Benopycckuil 2ocyoapcmeennviii mexnonouveckuii yuusepcumem, Munck, Benapyco

HccenenoBanust ONTHYECKUX MAaTEPUAIOB HA OCHOBE CTEKJISIHHBIX MAaTpPHUI] C JOIIMPOBAaHHBIMU B
HUX NEPEXOJHBIMU U PEIKO3EMENBHBIMM 3JIEMEHTAMH BBI3BIBAIOT HAY4YHBIM MHTEPEC B CBA3H C MX
BO3MO’KHBIM HCIIOJIb30BAaHUEM B IIPOMU3BOJICTBE CEIEKTUBHBIX ONTUYECKUX (DUIIBTPOB VISl Ja3epHON
TEXHHUKH C BBICOKOW TEPMUUYECKON U paAUAllMOHHONW CTOMKOCTBIO.

du3nyecKue CBOMCTBA M JKCIUIYaTAllMOHHBIE XapaKTEPUCTUKHU JONUPOBAHHBIX CHJIMKATHBIX
CTEKOJI B OOJIbIIEH CTENEHH ONpPENeNIIOTCA XapaKTepoM JIOKAJIbHOW CTPYKTYphl CPOPMHUPOBAHHBIX
OKCHJIHBIX HaHOKJIACTEPOB U MEXAaHU3MAMHU UX 00pa30BaHUs B CTEKJIIHHON MaTpuile. BoamoxHoCcTH
YIPaBJICHUE ONTUYECKUMH CBOMCTBAMH CTEKOJI, @ TAKXKE CO3/IaHHE COBEPIIEHHO HOBBIX CTEKJISTHHBIX
(GYHKIMOHATBHBIX MAaTEPHATIOB OTPEICISIIOT BCECTOPOHHEE UCCIIEIOBAaHUE MX (PU3UIECKUX CBOMCTB.

B npencraBneHHOM JOKnane IMPUBOJATCA  Pe3ylbTaTbl CTPYKTYPHBIX — HMCCIIEIOBAaHHUU
(dbopMHpOBaHUSA ONTHUYECKUX HAHOYACTUL[ B CTEKISHHOM MaTpHIle METOAOM MaJOyIJIOBOIO
paccestHisl HEUTPOHOB. DKCIEPUMEHTHI C IIOMOIIBI ITOTO METOAA BBIIOJIHEHBI Ha CIEKTPOMETPE
IOMO Ha uMmnynabcHOM BblicokonoTouHoM peaktope WMBP-2 B r. Jlyona, Poccus. IlomydeHHble
CTPYKTYpHBIE JaHHbIE TIO3BOJIMIIN OIY4YaTh YHUKAJIbHYIO MH()OPMAIUIO O CTPYKTYpe U MOP(HOJIOTHH
OKCUJHBIX HAHOKJIACTEPOB B CTEKIIHHOW MaTpHULE, a TaKXKe O CTPYKTYpPHOH DBOJIIOLHMHU ITHUX
HaHOKJIACTEPOB MIPH BapbUPOBAHUU OCOOCHHOCTEN MX XMMHUYECKOTO CUHTE3A.
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SJEKTPOHOI'PAMMBI OT HAHOIINIEHOK MOHOKPHUCTAJLJIOB C
TEKCATOHAJIbHOM KPUCTAJUIMYECKOM PEIIETKOM,
BPAIIIAIOIINXCS BOKPYT CJOYYAHHBIX OCEM.

M.I'. KSA3YMOB
Huemumym Qusuxu HAH Asepbaiioorcana,
AZI1143, e.baxy, np.I" [[casuoa,33
elmira@physics.ab.az, el_max63@yahoo.com

Pa3BuTHe HaHOTEXHOJIOTHI AKTyaJIu3upoBajio pa3pa60TI<y HOBBIX MCTOJOB Bpall€HUA H

HU3YyUCHUA HAHOYACTUIl KaK HCKYCCTBCHHBIMU 3aKOHOMCPHBIMHA BPAIICHUAMU, TaK U CCTCCTBCHHBLIMU,

T.e. HCKPHUBJIICHHBIMH BOKPYI CIIy4allHBIX OCEH. Y CTaHOBIICHO,

MOHOKpHCT&J’IJ’IH‘ICCKOﬁ HAHOIUICHKM C TIeKCaroHaJJbHOM CHHIOHHEH BOKpYT JIFOOBIX oceﬁ, B

YTO TMpPHU BPALLICHUH

UHTEpBAJIC YIJIO0B (— @, ) Ha JJIEKTPOHOrpaMMax HaOJIIOJAIOTCS Y3JIOBbIE KPHUBbIE (TUIEPOOIBI U

Ip.), BEPIIMHBI KOTOPBIX MOTJM HE COOTBETCTBOBaTh Rpuw. Ha kaxmol KpuBoil, u3Mmepss
MUHUMAaJIbHOE PACCTOSIHUE OT LIEHTPA AIEKTPOHOIPAMM, MOKHO yCTaHOBUTH Rk (h,k=const.). 3nas
Ruko 1 Ry, MokHO 10 Teopeme [ludaropa jerko onpenenuTs BCe MapaMeTpbl KPUCTAJUIMIECKOM

pemetkn. Ruo (h,k=const.) sBisiercs oOmMM KaTeTOM TPEYroJIbHUKOB, COOTBETCTBYIOIIUM B

maciutabe 1/L A otaensHoMy y3imoBoMy psay hk B o6patHoii pemerke (OP), a paccrosaus Ry /L A
(h,k=const., /-MeHsieTCs]) — TUIIOTEHY3aMH 3TUX TpeyrojbHUKoB. Ha puc.l. mpeacraBieHbl cXeMbl
BpallleHUss U perucrpanuu rekcaroHanbHoii OP Ha mockoctu OBanbia. [lomyuensl u
paciiidpoBaHbl 3JIEKTPOHOIPAaMMBI  OT TpeXIMakeTHOro pomobosapuueckoro (3R) monurtuna

CdinGaS4, MCKPHBIEHHOTO BOKPYT OCH a* 0OpaTHOM PElIETKH.
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Puc.1. Cxema Bpanienus u peructpanuu Ha [19 rexcaronansnoir OP. JlJ1ss mpoCTOTHI, HA PUCYHKE
HPOIYILEHBI TPOIELYPbl YMHOKEHH Kax1oro R u np.R na 1/LA .
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MICROSTRUCTURE AND PERPENDICULAR MAGNETIC ANISOTROPY OF THIN
IRON FILMS FORMED BY ION-BEAM ASSISTED DEPOSITION

N.M. LYADOV, F.G. VAGIZOV 2, I.R. VAKHITOV 2, A.I. GUMAROYV,
Sh.Z. IBRAGIMOYV, D.M. KUZINA, I.A. FAIZRAKHMANOYV,
R.I. KHAIBULLIN, V.A. SHUSTOV

Y Zavoisky Physical-Technical Institute, FRC Kazan Scientific Center of RAS, Kazan, Russia
2 Kazan Federal University, Kazan, Russia
420029 Kazan, Sibirsky Trakt 10/7, Russia
nik061287@mail.ru

At present, magnetic films with perpendicular magnetic anisotropy (PMA) are of great interest for
magnetic recording industry and spintronics. The magnitude and mechanism of the appearance of
PMA are determined by film’s microstructure depending on the method of production. In our work,
thin films of iron (isotope >’Fe) with thickness of about 100 nm have been deposited on silicon or
silica substrates by ion beam assisted deposition (IBAD) technique. The influence of the type of
substrate and the deposition rate of film on their microstructure, the magnetic phase composition and
PMA value were studied by scanning electron microscopy, X-ray diffraction, Mossbauer
spectroscopy, vibrational magnetometry, and differential thermomagnetic analysis. It was established
that phase composition and magnetic properties of films depend substantially on the rate of their
deposition, and, in fact, do not depend on the type of substrate. The strong PMA was observed in iron
films formed at low (2-3 nm/min) and medium (~10 nm/min) deposition rates only. The
microstructure of these films are characterized by the presence in them of nanocrystalline grains (with
sizes 5-10 nm) of a-Fe phase, as well significant fraction of amorphous iron phase and nonmagnetic
oxide phase of FeO (up to 20 %). Moreover, significant positive deformation (about 3%) of crystal
lattice of a-Fe grains was observed. At a high deposition rate (20 nm/min) the PMA is not observed,
and the percentage of FeO less than 1%. The effect of deposition rate on the crystallinity, phase
composition and PMA in thin iron films we associate with the features of the IBAD process.

Lyadov N.M. is grateful to the RFBR (Project No. 18-32-00203) for the financial support of these

studies.
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INFRARED LUMINESCENCE OF Dy- DOPED CdIn2Ss SINGLE CRYSTALS

Z. KADIROGLU, I.G. NASIBOV, J.T. GUSEYNOV, M.A. ALIEV, I. KASUMOGLU
Institute of Physics ANAS,
G. Javid ave.33, Az1143, Baku, Azerbaijan
zafark@mail.ru

The CdInoSs is an attractive material with a potential capability for applications in
photoconductors, solar cell and light emitting diodes.

This report presents the results of research of Dy atoms effect on photoluminescence spectra in
CdIn2S4. For CdIn2S4 compound synthesis there have been used initial components elements with an
atomic ratio Cd:In:S=1:2:4.015, in an evacuated quartz tube. The single crystals were obtained by
crystallization of the melt by directional solidification with a constant gradient along the melt.

A=365 nm line from a 1000 W high pressure mercury discharge lamp was used as the excitation
source. The steady-state photoluminescence measurements were carried out at the facility, gathered
on the base of the monochromator MDR-23. Photoluminescence spectra were measured of the pure
(undoped) samples CdIn2S4 and Dy-doped CdInzS4 crystals (the molar concentration of the Dy was
2.107%) in the range of energy 1.25+3.00 eV at 100 K and 300 K.

In the case of undoped crystals single broad emission band with a maximum at 1.67eV and the
two structures at energies 1.79+1.85 eV and 1.90+1.94 eV was observed at 100 K. Photoluminescence
intensity with the rise of temperature decreases. When the sample temperature is raised to 300 K
maximum at 1.67 eV does not change its position. The structure of the energy at 1.79+1.85eV appears
as a radiation maximum. Structure at 1.9+1.94 eV has not been observed. It is shown that the
introduction of Dy leads to the formation of long-wavelength emission bands of the luminescence
spectrum. In Dy-doped CdIn2Ss samples revealed a single broad band with a maximum emission at
1.51 eV at 100 K and 1.57 eV at 300 K. Experiments show that the Dy is good activator for amplifying
radiation output which decreases weakly with increasing temperature from 100 K to 300 K.

To explain radiation mechanism of the CdIn2S4 one can attract recombination model taking into
account the position in the spectrum, shape and half-width of the (<100nm) detected emission bands:
radiation occurs when free electrons are captured by holes in the local centers.

We analyzed our results and data reported in literature have proposed model for the
recombination mechanism and scheme of levels localized in the band-gap of CdIn2Ss. Some

assumptions about the nature of deep centers in CdIn>S4 are made.
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CUJIOBBIE KOHCTAHTBHI MEKATOMHBIX CBSI3EN
B COEJJMHEHUSAX A%B3C§ (np.rp. 53)

T.I' KEPUMOBA, H.A. MAMEJIOBA, 1.I'. HACHUBOB, 3.1. BAJAJIOBA,

X.K. HINPAJIMEBA, H.A. ABAYJIJIAEB, H.T. MAMEJOB
Hucmumym @uzuxu HAH A3zepbatioscana,
baky 1143, np. I’ [icasuoa, 131, Azepbatioscan
taira-kerimova@mail.ru, irada_mamedova@yahoo.com

Coenuuenuss A%2B3CP  ob6najgaloT  psjoM  CBOMCTB  (AByIdydenpeloMJeHHE, —spKas

(bOTOJ'II-OMI/IHeCHeHI_[I/IH . (bOTO‘IYB CTBUTCIIBHOCTh H JJIA

ap.),

HCITIOJIb30BAHHA B ITOJIYIIPOBOAHHUKOBOM HpI/I60pOCTp06HI/II/I. HO3TOMy BCCCTOPOHHEC UCCIICAOBAHUEC

HPEAICTABISIONIMX  HHTEpPEC
(U3NYECKUX CBOMCTB ATHX COCIMHEHHWU TMPEACTaBISACT 3HAUMTENbHBIH HHTEpec. Ocoboe MecTo

IMPHUHAIJICKUT HUCCICIOBAHUAM (1)yHI[aM€HTaJII)HI)IX XapaKTCPUCTHUK (SOHHaﬂ

CTPYKTYpa,
KojeOaTeNnbHbIE CHEKTPhl, JUHAMHUKA PEIIETKH M JAp.), MOCKOJbKY 3TH JaHHbIE BaXKHBI IMPHU
00BSICHEHNH (PU3HUECCKUX CBOUCTB.

B nacrosmeil pabore mpuBoasTcs pe3yiapTaThl pacuera auHamuku pewmetkn CdGarTes u
ZnGa,Sey. [TomyueHnble pe3ynbTaTsl 00CyKAar0TCS COBMECTHO ¢ qanHbMu 15t CdGaxSes, CdGazSa.
st pacuera quHamuku pemetkn CdGaTes m ZnGaxSes Obula HCIOIB30BaHA MOJIENH CHIIOBBIX
noctosiHHBIX [1] mpumenenHass panee Hamu i1 CdGaxSs u CdGazSes [2]. B auHamuueckyro
MaTpHIly OBLITH BBEJICHBI CEMb CHIIOBBIX KOHCTAHT, YYUTHIBAIOIINX B3aMMOJICHCTBHE KaK OJTMKANIIINX
coce/iei, Tak ¥ B3aWMOJICHCTBHE aTOMOB aHHMOHHOW MojpeneTku. [lomydeHHble JaHHBIE CHIIOBBIX
KOHCTaHT MEKaTOMHBIX CBsi3ell mpuBejeHsl B Tabmune 1. Buano, uto B coenunenusx AZB3C%
3HaueHus cunoBbIX kKoHcTaHT f1(A'- CY) 3HaunTenbHO MpeBBINIAIOT 3HAYEHMS CUIIOBBIX KOHCTAHT
meskatomuoit ceazu H(BM_CYY). Tocnennee cBuaeTeNbCTBYET O TOM, YTO MPUPOAA XUMHUYECKOM

CBs3H B KaJIMUCBBIX TETpadapax Ooinee KOBaJICHTHAasA, 4€EM B T'aJINTIMCBBIX. Ilocnennee COrJIaCyeTcs €

pesynbpraTami [3].

Tabmuua 1. 3HaueHUs CHIIOBBIX KOHCTAHT MeXaToMHBIX cBa3er B CdGaszS4, CdGasSes, CdGasTes,
ZnGasSes B en. 10* mun/cm?

CuItoBBIE CdGa;Tes ZnGasSes CdGazSes | CdGazS4
KOHCTaHTEI (man.pa0.) (man.pa0.) [2] [2]

fi (A"-CVh 13.71 9,23 13.9 14.28
£,(BY, —CVh 7.89 4,05 6.38 6.28

f3 ( BoCVh 5.61 4,01 7,89 7.89

fs (A"-BM) -1.68 -0,08 -10.6 -0.6

fs (A'-B) 2.99 0,38 1.68 3.0
fo(B";-B') 1.87 3,92 1.03 3.0
£,(CV- CVYY 1.77 1,29 1.37 0.74
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[1] E. Bunwcon, /]. Hewuyc, I1. JIpocc Teopus konedaTenbHBIX CIEKTPOB MoJiekya- Mup, WJI,
1960, 327 c.

[2] T.I. Kepumosa, A.lll. Xuoupos, 2.10. Canaes, B.A. [lImeunwpaiioep DTT,1985, 1.27, B.6,
c.1570-1572

[3]1 [I'[I. I'vceunos, T.I'. Kepumosa, P.X. Hanu N3Bectus AH Azep6.CCP, 1980, No4, ctp.59-61
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HNCCIEJOBAHUE CUCTEMBI Ag:SnS3-AgSbS:

L. MAMEJIOB, P.JI. KYPBAHOBA, .M. MAMEJIOBA
HUncmumym Kamanuza u Heopeanuueckas xumuu um. akademurxa M.@.Hacuesa
HAH Aszepbaiioscana, Pecnyonuxa Azepbdatioscan,
AZ1143 baky, np. I' [{oxcasuoa, 113
msharafat@list.ru

HccnenoBanue HOBBIX (PYHKIIMOHAIBHBIX MATEPHATIOB, K KOTOPBIM OTHOCSITCSI XaJIbKOCTAHHATHI
cepebpa [1,2], sBasieTcst BaXXHBIM (DaKTOPOM pa3BUTHSI COBPEMEHHOM HayKH U TeXHUKU. COeTUHEHHE
AgoSnS3 xapakTepus3yeTcsi KOHIPY3HTHBIM IIaBieHHeM npu 936K, oTHOCUTCS K MOHOKIMHHOMN
cunronuu: mp.r, Pna2; a=6.27 A, b =5.793 A, c=13.719 A, p=93.27°[3]. AgSbS> oTHOCHTCS K
MOHOK/JIMHHOW CHHTOHMM ¢ mapamerpamu a=12.861 A, b =4.409 A, c=13.282 A, p=98.21° [4].
CmiaBel Ag2SnS3-AgSbS; cUHTE3UpOBaNIMCh U3 JIMTATyp aMIIyJbHBIM METOJAOM B BEPTHUKAIbHOU
neuyn, npu temreparype 1140K B TeueHun 4 4YacoB ¢ MEXaHHYECKUM IME€PEMEIIMBAHUEM U
MEJJICHHBIM OXJIaXkAeHHEeM. OTKUT TPOBOIUIICS B BAKYYMHUPOBAHHBIX KBApIIEBBIX aMItyax mpu 5S00-
700K B Teuenun 300 yac, ¢ manpHEHIIEH 3aKajaKod B XOJIOJHOM Bojae. s mcciiemoBaHus ObLIU
cuHTe3upoBanbl 12 cmnaBoB. HMccnmenoBanus AgeSnS3-AgSbS: mnpoBoaunuchk  MeTonaMu
maddepennmanpao-Tepmudeckoro (JITA), pearrenodazoBoro (POA), mukpoctpykrypHoro (MCA)
aHAJIM30B, U3MEPEHUEM MHKPOTBEPAOCTH W ILIOTHOCTH. [locTpoeH paspe3 (a3oBoi amarpammel,
KOTOpBIM SBJSIETCSI KBAa3HMOWHAPHBIM CEYCHHEM KBa3HTPOMHON cuctemMbl Ag>S-SnS>-SboS; u
OTHOCHUTCS K 3BTEKTHUeCKoMY Tuly. B cucteme Ag>SnS3-AgSbS2 HabmoeHb! 1B M30TEPMUYECKHE
muann (653K u 700K). Mzorepmuueckas aunus 700K cooTBeTcTBYyeT TemmepaType 3BTEKTHUKH,
orBevaromeit cocraBy 30 mon% AgxSnS3. M3orepmuueckas mmHusS 653K cooTBercTBOBasa
nonmuMmopduomMy mpeBpameHuto AgSbS>. CunresupoBanbl cruaBel ¢ 98,95,93,91.90 mons%.
HCXOJHBIX KOMIIOHEHTOB. CraBbl oTxkuranuck B teueHue 350 uvac npu 650K u 450K u 3arem
3aKasuINCh. M3ydeHrneM MUKpPOCTPYKTYPHI CIUIABOB OBLIM OMPEETICHBI TPAHHUIBI PACTBOPUMOCTH,
KOTOpasi Mpu KOMHaTHOW Temriepatype st AgoSnS3 cocraBnser 7mon% AgSbS,, a mpu 700K
noxonsaT 1o 15 mon%. C ymeHblIeHuEM TeMIeparypbl IpaHUIla PAaCTBOPUMOCTU CYXKAETCS U IPH

300K cocraBnsier 10 Mmon% AgaSnSs.

[1]  M.B.Babanly, Y.A.Yusibov, V.T.Abishev, Ternary chalcogenides based on copper and silver.
BSU Publ., 1993, 342 p.

[2] E.Belandria, B.J.Fernandez, Temperature Dependence of the Optical Absorption of the
Ternary Compound Ag>SnSs3, Jpn.App.Phys, Vol.39, pp.293-295, 2000

[3] Kokhan O.P. Thesis, Uzhgorod State University, Uzhgorod,1996

[4] Miargyrite  AgSbSo, 2001-2005 Mineral Data  Publishing, version 1/
handbookofmineralogy.org/pdfs/miargyrite.pdf
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AgGaS2-PbGazS4 SISTEMININ TODQIQI

S.K. CAHANGIROVA, S.H. MOMMODOV, O.M. OLIYEV
Azarbaycan Déviat Pedaqoji Universiteti, Baki sahori, Azarbaycan Respublikast
AMEA-nin M.Nagiyev adina Kataliz va Qeyri-iizvi Kimya Inistitutu, Baki sohari, Azarbaycan
msharafat@mail.ru

Miiasir giinos energetikasinin on aktual problemlorindon biri asan alinan, ekoloji tomiz, on
osas1 iso gilinos sliasimi elektrik vo digor enerji ndvlorine cevirmok {¢iin effektiv fotohossas
materiallarin alinmasindan ibaratdir. Bu ndqteyi nazorden xalkopirit quruluslu AgGaS,, PbinS,,
CuinS; va s. birlogsmolor osasinda yeni miirokkob quruluslu fotohassas materiallarin axtarisi cox dnom
kasb edir.

Toqdim olunan isin magsodi Ag>S-GazS3-PbS kvaziiiclii sisteminin AgGaS2-PbGasS4 kasiyi tizra
Oyronilmasi vo alinan doyison torkibli fazalarin todqigindon ibarotdir. Orintilorin sintezi yiiksok
tomizliyo malik Ag,Ga,Pb va kiikiirddon alinmis binar komponentlordon (Ag>S, GaxS3, PbS) istifado
etmakla havas1 qovulmus kvars ampulada 800-1000°C temperaturda aparilmisdir. 2 saat miidottinda
arintilor orimo temperaturundan yuxarida saxlamldigdan sonra tadricon 800°C-o godor soyudulmus
va bu rejimdo 10 giin miiddotinds homogenlosdirildikdon sonra fiziki-kimyavi analiz metodlari ilo
todqiq olunmusdur. Termiki analiz NTR-71 markali asagi tezlikli termonizamlayici cihazinda
(xromel-alyiimel termociitiindon, etalon olaraq Al,O3 — don istifads olunmusdur, qizma siirati 10%daq
olmusdur.), rentgenfaz analizi D2 Phaser difraktometrindo (CuK, stialanma, Ni-filtri), mikroqurulus
analizi MIM-7 mikroskopunda aparilmis, orintilorin mikroborkliyi iss PMT-3 cihazinda toyin
olunmusdur.

Yuxarida gostorilon fiziki-kimyavi analiz metodlarinin naticaloring osason qurulmus AgGaSs-
PbGaxS4 sisteminin faza diaqrami gokilds gostorilmisdir.

AgGaS: birlogsmasi Qoryunovaya gors 1253K-do, isinin musllifine gors iso 1268K-da konqruent
oriyir. Bizim todqiqatlarin naticalori goro 1266 K toskil edir. AgGaS; xalkopirit tipinds (foza qrupu
142d) kristallasir, elementar qofosin parametrlori a=0,574, ¢=1,026 nm vo ya a=0,5754, c=1,0299nm,

piknometrik sixligi p=4,60q/sm’

olub, qadagan olunmus zonasinin eni AE=2,75 eV olan p-tipli
yarimkegiricidir. PbGazSs birlosmosi 1163K-do konqruent oriyir vo ortorombik sinqoniyada
kristallagir.

Qurulmus T-x diaqramindan goriindiiyli kimi, AgGaS>-PbGazSs  kosiyi AgaS-GaxS-PbS
kvaziliglii sisteminin kvazibinar kosiyi olub, evtektik tiplidir. Evtektik ndqtonin koordinantlar
asagidaki kimidir: torkib — 45 mol% AgGaS,, arimo temperaturu 1100K. Sistemin likvidusu AgGaS,
vo PbGaxS4 birlogmalori osasinda alinan a va B bark mohlullarin ilkin kristallasma oyrilarindon

ibaratdir.
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AgGaS>-PbGayS4 sistemi komponentlor osasinda mohdud olma sahalorinin omolo golmasi ilo
xarakterizo olunur. Mikroqurulus analizinin naticolorino goro AgGaS; asasinda 8 mol%, PbGasSs4
osasinda iso 18 mol % doyigon torkibli faza amalo golir: a- bark mohlullar rentgen qurulus analizinin
noticolorine goro tetraqonal sinqoniyada kristallasir: a=0,5754+0,6042, c¢=1,026+1,034 nm,
d=4,60+4,75 q/sm”>.

PbGazSs osasinda omolo golon - bork mohlullar ortorombik sinqoniyada kristallagir:
a=2,044+2,072, b= 2,064+2,090, c=1,209+1,224 nm, f.d. Fdd2, z=32, p=4,94+4,80 g/sm°.

Goriindiiyti kimi, bark mohlulda Ag™ ionlarinin gatilig1 artdigca B- bark mohlullarin elementar
gofasinin parametrlori hollolma intervalinda xotti olaraq doyisir. Bu - bork mohlullarin avozolunma
tipli oldugunu gdstorir. Buna osas iso Ag*ve Pb*>" -nimn ion radiuslarmin rag"=1,13A, rpp>"= 1,12A
yaxinligidir.

Ilkin todgigatlarin naticalorine géra hom o, hom do B-bark mohlullar genis qadagan olunmus
zonaya malik p-tipli yarimkeciricilor olub, yiiksok liiminisensiya vo fotohossasliqla xarakterizo

olunurlar.
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FeS-FePbGasSs-FeGa2S4 ALT SISTEMININ TODQIQI

U.A. HOSONOVA, S.H. MOMMODOV, O.M. OLIYEV
AMEA-nmn M.Nagiyev adina Kataliz va Qeyri-iizvi Kimya Inistitutu,
Baki sahari, Azarbaycan
msharafat@mail.ru

Molumdur ki, domirin FeGaxSs vo FeGanSs torkibli tiglii sulfid birlosmolori heyzenberq
antiferromaqneniklori kimi todqiqat¢ilart maraqlandirir. Bu birlogmolorde antiferromaqnitizmin
sobabi onlarin kristal qurluslarinin xiisusiyyetlori ilo izah olunur. Har iki birlosmenin qurulusu
novbaloson tetraedr vo oktaedrlorin laylarindan ibarat olub, qalium ionlar1 tetraedrlordo, domir ionlari
150 oktaedrlorda yerlosir.

FeGaS4 birlosmasi ZnAl>S4 qurulus tipinds rombik sinqoniyada (a=1,289, b=0,751, ¢=0,609nm)
kristallagir, 1145 °C-do kongruent oriyir. FeS-Ga2S3 sistemindo omalo golon Fe2Ga2S5 birlogmasi
iso 770 °C peritektik reaksiya ilo amolo golir. FePbGasSs birlosmosi FeGaxSs-PbGarS4 sisteminin
todqiqi zamani1 omalo goldiyi vo 1240K-ds oridiyi miioyyon edilmisdir. FeS-GaxS3-PbS kvaziiiclii
sisteminin trianqulyasiyasi aparilmig vo onun alt1 alt sistemo boliindiiyii miioyyon edilmisdir.

Tadqiqat isinin moagsadi FeS-FeGasSs-FePbGasSs alt sisteminin todqiqi vo alinan doyison torkibli
fazalarin xassolorinin Oyronilmosindon ibarotdir. Alt sistemi FeGaxSs4-FePbGasSs, FexGasSs-
FePbGasSs vo FeS-FePbGasSs kasiklori tizra dyronilmis, onlarin faza diaqramlari vo FeS-FePbGasSs-
FeGazS4 sisteminin likvidus sothinin proyeksiyasi qurulmusdur.

FeGazS4-FePbGaySs kosiyi kvazibinar olub, evtektik tiplidir.Evtektik ndqtonin koordinatlar
50mol%FeGaxSs vo T=1075K. FeGaSs osasinda 400K-do hollolma 5mol.% toskil edir. Bu bark
mohlullar rombik sinqoniyada kiristallagir vo ikinci kompinentin miqdar1 artdiqca ganunauygun
olaraq artir: a=1,289+1,294, b=0,751+0,782, ¢=0,609+0,618 nm.Fe,Ga>Ss birlogmosi 770-do
parcalanmagla oridiyindon Fe>GarSs-PbFeGasSs kosiyi qismon kvazibinardir. Belo ki, gostorilon
maye, fazanin torkibi orintilorin kristallasmasi1 prosesinds yerini doyisirlor

Kosiyin biitlin  orintilori  Uiglii  peritektika temperaturunda kristallagirlar.  Belo ki,
m+FeS—FexGarSs+FePbGasSs dordfazali peritektik reaksiyasi noticosindo baslangic FeS vo maye
tamamilo sorf olunur. Ona goro da 650°C-daki solidus xattindon asagida biz yalaniz iki faza-Fe>GasSs
vo FePbGasSg miisahido edirik. Kosiyin likvidusu kompinentlorin (FeS vo FePbGa4S8) ilkin
kristallagmasina miivafiq olan iki budaqdan AA; vo CA; ibarotdir. C1A; diiz xatti vo AP oyrisi ikili
FeS+FePbGasSs evtetikasinin ayrilmasina, AiP-oyrisi isa 0-40mol.% PbFeGasSs intervalinda
orintilordo miisahido olunan {iclii peritektik reaksiyaya miivafiq golir.

FeS-FePbGasSs kosiyi kvazibinar olub, evtetik tiplidir. Evtetik ndqtonin koordinatlar:
50mol.%FeS vo T=900°C FePbGasSs asasinda 5mol%-o qodar bork mohlul amoalo golir. a-FeS«p-
FeS—d-FeS faza ke¢idi 550K vo 350K-do miisahido olunur. B-FeS«d-FeS faza kecidi yalniz 0-
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60mol.%. FePbGasSg intervalinda bas verir. FeS osasinda praktiki olaraq hollolma sahosi miioyyon
edilmomigdir.

Yuxarida gostorilon kosiklorin dyronilmosi, homginin FeS-GaxS; vo PbS-GaxS3 sistemlori
haqqinda odobiyyat molumatlarinin analizi noticosindo FeS-Ga»S3;-PbS kvazitiglii sistemi FeS-
FePbGasSs-FeGaxSs alt sisteminin likvidus sothinin proyeksiyasi qurulmugdur

Alt sistemin likvidus sothi 4 fazanin ilkin kristallasma saholorindon ibarat olub, on boyiik
kristallagma sahasi dordlii FePbGasSg birlosmasini, on kigik kristallagma sahosi iso inkonqruent ariyon
Fe>GasSs birlogsmosine aiddir. Biitlin non vo monovariant tarazliglarin xarakteri vo koordinatlari

mioyyan edilmisgdir.
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KOMBUHAIIMOHHOE PACCESIHUE U OIITUYECKOE NOI'JIOINEHUE CBETA B
XAJBKOI'EHUIHBIX CTEKJIOOBPA3HBIX ITOJYITPOBOJHUKAX
CUCTEMDI As-Ge-Se

A.M. UCAEB, C.U. MEXTHEBA, X.U. MAMEJIOBA, P.U. AIEKBEPOB,

C.C. BABAEB, H.H. S)MUHOBA
HUncmumym ¢uzuxu HAH Azepbaiiocana,
AZ-1143, Bbaky, np. I'. /[ocasuoa, 131
physics.humay@mail.ru

HccnenoBaHbl CIEKTPhl KOMOMHAIIMOHHOTO PACCESTHUS U MPOITYCKaHUE CBETA, a TAK)KE H3MEPEHA
mioTHOCcTh XCII cuctemur As-Ge-Se (GesAsgSess, Ges33As16.679€75, GeaoAsioSero, GeizsAs25Ses.s,
Geig2Asig2Sesss, GegAsi7Sess). Ha cnektpe cocraBa AssGesSess HAONIOJACHO IIMpOKas 1oJIoca,
OXBaTBIBAIOIIAs] HHTEPBAT 4acTOThI 198 + 285 em! ¢ xapakTepHbsiMu yactotamu 218, 220, 230,236,
252 cm!, miedom npu muTeppane 265 -+ 285cm! m monoca mpu 178 +198 cm!'. C pocrom
conepxkanusi As u Ge nepnas 1mojoca ociabisercs, a BTopas yCUIUBAETCS, YTO CBUACTEILCTBYET 00
W3MEHEHUSX, MPOUCXOIAINX, KaK B BUJIaX CBSI3H, TAK U B CTPYKTYPHBIX JIeMeHTax. Makcumym (~
195 cm’!), HabmronaeMblii y BceX KpHBBIX (OCOOEHHO SPKO IPOSBJISAETCA B CIIEKTPE COCTABOB 2-6),
MpUIMChIBaeTCs Kojebanuto cBs3u Ge-Se B Terparapax GeSes.

HccnenoBannem Kodh@uUIMEHTa ONTHYECKOTO TMOTJIOIIEHUsI OIpeieieHa ONTUYEeCKas
IIMPUHA 3alpelIeHHON 30Hbl M TOKa3aHO YTO, B HCCJIEJAOBAHHBIX MaTrepuanax >3JEKTPOHHBIC
MePEX0/IbI COOTBETCTBYIOT K HEMPSIMBIM Pa3pEIICHHBIM MEPEX0IaM.

[Toctpoensl rpaduk W 3aBUCHUMOCTH ONTHYECKOM IMpUHBI 3anpeuieHHoW 30HbI (Ey),
KOT€3MOHHOM PHEPTUHU, CPEIHETO 3HAUYEHHS YHEPrUs CBSI3U, IJIOTHOCTU YHAKOBKH OT MapaMeTpOB
ONMKHETo TMOpsiIKa, B YAaCTHOCTH, OT CPEAHEr0 3HAUeHUs KOOPAMHALMOHHOrO uucia (Z) u oT
napametpa (R), ompenensemMoro, OTHOIIEHHEM YKCia KOBAJIEHTHOM CBSI3M aTOMOB XallbKOT€HA K
YUCITY BO3MOXKHOM KOBaJICHTHOM CBSI3M HEXAJTbKOTEHHBIX aTOMOB.

[TonydeHHble pe3ynbTaThl OOBSICHEHBI B paMKaxX MOJETH XHMHUYECKOTO YIOPSIOYCHUS H
W3MEHEHUSMU, TPOUCXOJSIIIMMHU B KOHIIEHTPAIUAX 1e(DEKTHBIX COCTOSIHHIA B 3aIllpEIIeHHON 30HE MPU

nsmenenuu Z u R.
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SYNTHESIS AND PHOTOLUMINESCENT PROPERTIES OF IODINATED MULTI
WALLED CARBON NANOTUBES

S.H. ABDULLAYEVA'2 S A. MAMMADOVA!, A.B. HUSEYNOV?Z, A.O. ISRAFILOV?
L Institute of Physics named after G. M. Abdullayev, Azerbaijan National Academy of Sciences,
Baku, Azerbaijan
2 Research and Development Center for High Technologies (Ministry of Transport, Communication
and High Technologies of Azerbaijan Republic)
samiras416@gmail.com

This paper reports synthesis and photoluminescent properties of iodinated multi-walled carbon
nanotubes (I-MWCNTs). MWCNTs were synthesized by aerosol - assisted chemical vapor deposition
method (A-CVD) at 900° C and functionalized by crystalline iodine atoms under increased pressure
(approximately~ 20 bar) in a sealed quartz ampoule at 400 °C for 3 hours. X- Ray Diffraction (XRD),
EDX analysis and Raman spectroscopy proved the presence of iodine atoms in -MWCNTs. After
functionalization, C-I bonds were formed over the CNTs surface, due to the interaction of large
amount of iodine atoms (30% wt). The increase of the D/G ratio implies that more sp>-hybridized
carbons are converted to sp® - hybridized carbons after the introduction of iodine atoms. These bonds
can form structure defects of carbon nanotubes which can play the role of radiative emission sites in
I- MWCNTs. Photoluminescence experiments were carried out with the 325 nm laser excitation of
samples in the 300-700 nm region. The excitation with 325 nm wavelength, takes place mainly in
some defects on the MWCNTs surface due to the C-I bonds after iodination. -IMWCNTSs have a wide
emission spectrum with two emission peaks (430nm, 520nm). For the first time the intensity of these

peaks was highly increased due to effective iodination of carbon nanotubes by our group.
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HIPOTETIK HEKSAQONAL KRISTALLIK QURULUSLU
inTe KRISTALININ TOZYIiQ ALTINDA DAYANIQLIGI

B.H. MEHDIYEV
Azarbaycan Milli Elmlor Akademiyasi, H.M. Abdullayev adina Fizika Institutu,
AZ 1143, Baki sahari, H.Cavid pr. 131
bachschi@yahoo.de

Indiumun halkoginedlori {imumiyotlo bir nego kristallik qurulus, o ciimlodon tetraqonal,
romboedrik, kubik, ortorombik, monoklinik vo heksaqonal qurulus niimayis etdirirlor. InTe
kristalinin is9 adi goraitds yalniz tetragonal qurulusa malik olmasi malumdur. Lakin adobiyyatda [1]
miialliflor belo bir farziyya irali siiriiblor ki, InTe heksaqonal qurulusda ola bilor. Ilkin prinsiplarden
aparilamis hesablamalarla miiolliflor [1] gostormislor ki, InTe kristalinin tam enerjisi heksaqonal
fazada tetraqonal fazasindakindan ciizi artiqdir vo belsliklo metastabil heksaqonal faza (B-InTe)
prinsipco miimkiindiir. Bizim ii¢iin maraqli olan bir suali, hans1 soraitde heksaqonal InTe tetraqonal
InTe —dan daha dayaniglidir, cavablamagq {iciin bu isds bir do arasdirma aparmisiq va har iki kristallik
qurulus ti¢iin entalpiyan1 hesablamisiq.

Homin hesablamalar gostorir ki, sifir temperatur vo tozyiqin (-4,+4) GPa qiymotlori arasinda

heksaqonal qurulug daha dayaniqlidir.

411 ——
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Sok. 1. B-InTe va tetraqonal InTe {i¢iin entalpiyalarin tozyiqdon asililigi.

[1] V. Zolyomi, N. D. Drummond, and V. I. Fal'ko, Phys. Rev. B 89, 205416 (2014)
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BJIUSAHUE y-U3JIYUYEHU S HA S1IP CIIEKTPbI TBEPABIX PACTBOPOB
CdixMn(Fe)xTe

M.A. MEXPABOBA', 1.P. HYPUEB?, T.U. KEPUMOBA',

P.J1. KACBIMOB!, A.A. ABJIYJIUIAEBA?

" Unemumym Paouayuonnvix Ipobnem HAHA, Baxy, Azepbaiioscan
2Unemumym @uzuxu um. akademuxa I.M.A60ynnaesa HAHA, Baky, Azepbaiioscan
3 Azepbaiioscancruii Texnuueckuii Ynusepcumem, Baky, Azepbaiiosican

kerimova-tuba@rambler.ru

B nannoi#t paGore ObLIO HWCCIeNOBaHO BiMsSHUE Y-u3nydeHuss Ha OIIP crmexTpesl TBepabIx
pactBopoB CdixMn(Fe)sTe. C 3101 11€11p10 OBLIIN CHHTE3UPOBAHBI TBEPIBIE PACTBOPBI Cdi-
MnxTe (x=0,1) u CdixFexTe (x=0,03). beuu nposenenst 1P uccienoBanus HCXOIHBIX 00PA3IIOB.
Brissiieno, uro B OI1P cniektpe CdixMnxTe (x=0,1) momyueHHbIN CUTHAI SBISETCS CYNEPIIO3UIINEH
nByx InuHUK (puc.l,a). g- ¢daktop mnepBoil muUpokod nuHUU coctaBiusier g=2.007, mupuHa
criekTpaibHOM JiuHuU AH=227.31"c. BTopoii crieKkTp SBIsSETCS MEeCTUIMHEHHONW CEKCTETHON JIMHUEH,
KoTOpasi oOpasyercss B arome Mn?>* oT B3aMMOJEHCTBUS MarHUTHOro MoMmeHTa siapa (I=5/2) co
CIIMHOM 3JIEKTpoHa ($S=Y2), 4HClio 3TUX JUHUK n=2[+1=6. g-pakrop nunuu cocrasisier g=2.007,
MOCTOSIHHASL CYNEPCBEPXTOHKON CTPYKTyphl A~65.5Ic, a mMpUHAa WMHIUBUIYaTbHBIX JHHHUNA

CYIEpPCBEPXTOHKON CTpYKTYphl AH=22.1T'c. Ilpeamonaraercsi, 4TO NPUYHUHONH OOpazoOBaHUs

OOBIYHOTO CIEKTPAa CO CBEPXTOHKOH CTPYKTYpOHl SBIsIeTCS Majloe KOJIMYecTBO Mn B cocraBe

TBEPJIOTO PacTBOpA.

Jlanee 06pasiibl 00Tydanuch y-KBaHTaMu rpu jj03ax Dy<605.6kI'p B ucrounuke “Co (sneprueit
E=1.17M5B u E=1.33M»5B). Ilpu manbix no3ax oOnydeHMs CyIIECTBEHHbIX M3MeHeHuil B OIIP

CIeKTpax He HaOmojaroTcs, a npu go3e obmydenuss Dy=605.6xI'p B  CdixMnxTe (x=0.1)

HaOMIOAal0TCd  M3MEHeHMs B MmapaMerpax: g-gaktop coctaBun g=2.0088, mnocrosHHas

CYNEpPCBEPXTOHKON CTpYKTYyphl A~64.4I'c, mupuHa MHIUBUIYAJIbHBIX JIUHUHA CYNEpPCBEPXTOHKON

cTpykTypbl AH=22.1I"c, a mupunHa mupokoro curiaia AH=90I'c (puc.1,b).
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Puc. 1.911P cniektpsl TBepabix pactBopoB CdixMnxTe x=0,1a) D,=0, b) Dy=605.6xI"p
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Jst o6pasnoB CdixFexTe ¢ xonmentpamumsmu Fe 0.0035<x<0.03 B cnekrpax OIIP He
HaO0JI0/1al0TCS JIMHUYU TOTJIOMIEHUS. DTO MOXKET OBITh CBSI3aHO, CKOpEe BCEro, ¢ TeM, 4TO B 3TOH
o0iacTi KOHIEHTpauui, HoHbl Fe uMmeroT 3apsmaoBoe cocTossHME 2+, KOTOpbIe HE SBISIOTCS
napamaruuTHeIME. [Ipu x =0.03 nabmogaercs mupokas auHus ¢ g=2.0, mupuna nuann AH = 300-
325T°c, Ha KOTOPYIO HAKJIAABIBAIOTCS MIECTh Y3KUX JIMHUN ¢ AH~25-301c. B 001acTu HU3KUX moJiei
HabI0AaeTCss HeCUMMETpUYHas TMHUS ¢ g=3.9. Hannmuue HecummerpuyuHoii iuauu B DIIP criektpe
o6pasnos Cd;«FeyTe, x=0.03 cBs3anbI ¢ peppOMATHUTHBIM COCTOsIHMEM kene3a Fe’. ITonyueHnbIe
PE3yNIbTaThl COTIACYIOTCS C JIUTEPATYPHBIMU JTAHHBIMU

IIpu o6nyuennu TBepabix pactBopoB CdixFexTe (x=0.03) npu nmozax Dy<605.6xIp

cymecTBeHHbIX u3MeHeHui B DIIP ciekTpax He HaOMIOgaI0TCA.
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CTPYKTYPA DIIMTAKCHUAJIBHBIX IVIEHOK CdixMn(Fe)xSe U BIUAHUE
TAMMA M3JIYYEHUS HA X OITUYECKHAE CBOMCTBA

M.A. MEXPABOBA!, U.P. HYPUEB?, H.I. TACAHOB?, 3.1. MUP30OEB?,
3.1A. CYJIEUMAHOB?, H!. TYCEWMHOB!, C.C. PAP3AJIMEB?, H.B. ®APAJI’)KEB?
"Unemumym Paouayuonnwvix Ipobnem HAHA, Baky, Azepbatiocana
2Uncmumym @uzuxu um. akademuxa I M.A60ynnaesa HAHA, Baxy, Azepbaiiosicana
SBaxunckuii F'ocyoapcmeennuiii Yuusepcumem, Baxy, Azepbaiiosicana
m.mehrabova@science.az

OnuTakcuaibHble INIEHKU TBEPABIX PACTBOPOB MOJIYMarHUTHbIX NoxynpoBoaHukoB (ITMIT) Cd;.-
xMn(Fe)xSe, coueratomue B cebe MarHUTHBIE M MOJIYIPOBOJAHUKOBBIE CBOMCTBA, MOCIEAHUE TOMbI
cTany 00bEKTOM MHTEHCUBHBIX UCCIIEA0BAaHUM. DTH MaTepHalibl HALIUIM CBOE YCHEIIHOE MPUMEHEHUE
B Pa3IMYHBIX OOJIACTSX ONTORIEKTPOHUKH. Hajno OTMETHTh, 4TO MHOIMYYEHUIO TOHKHMX IIJICHOK
ykazanHbeix [IMII ©m wccnenoBanuio uxX (U3MUECKUX CBOWCTB TMOCBSIIEHO psiag paboT, HO
WCCIIC/IOBAaHUE BIIMSHUS HOHM3HMPYIONIETO HM3JIydeHHs Ha (U3MUYEeCKue CBOWMCTBA  OTHX
MOJYIPOBOAHUKOB JI0 CHX IOp HE M3yu€Ha, YTO SBISAETCS BAXHBIM (DAKTOpOM sl MOIY4EHUS
PaaMallMOHHOCTOMKUX U PaZllalliOHHOYYBCTBUTENBHBIX MarepuasoB. [1o3Tomy, n3yueHue BIHUAHUSA
Y-U3Iy4yeHus Ha (Qusnueckue cBoiicTBa snuTakcuaidbHbIX IUIeHOK CdixMn(Fe)xSe sBusercs
aKTyaJbHOU 3a7a4ei.

B nannoit pabote Obutn cuHTe3upoBanbl TBepAbie pacTBopbl CdSe u CdixMn(Fe) xSe (x=0.03)
U METOAOM KOHJEHCALMU MOJIEKYJISIPHBIX ITyYKOB IIOJYyYEHBl UX TOHKHE IJICHKH Ha CTEKJISIHHBIX U
CIIOJAHBIX MOII0XKKaX B Bakyyme 107*Ila nmpu Temmeparype momnoxku Tr=300K u T,=670K c
KOMIIEHCaIMel 1 6e3 KOMIeHCcalluy MapoB Se B MPOLecce pocTa.

CTpyKTypBbl IJIEHOK HCCIIEAOBAINCH PEHTT€HOIU(PPAKIIMOHHBIM MeTOAOM. [ludpakrorpaMMsl
ObUIM TOJy4eHbl Ha peHTreHoBckoi yctaHoBke Bruker XRD D8 Advance. Ilokazano, uro Ha
CTEKJISIHHBIX MOJJIOKKax INpu Temneparype nouiokku Tr=300K mnonydyeHHblE TJIIEHKH HMEIOT
MOJIMKPUCTAIUTMYECKYIO CTPYKTYpPY B cMecu C aMopdHOil (a3oil. YBenHueHHE TeMIepaTypsl
nou10KkH (Tr>470K) mpuBOAMT K MOMYYEHHUIO NOJUKPUCTAIUIMUECKUX IJICHOK € KyOM4YecKou
cTpykTypoit (a=6,05A). Beime To>670K HauMHaeTCs SNUTaKCHATBHBIN POCT.

Mopdonorust nmoBepxHoctu snutakcuanbHbIX MmieHok CdixMn(Fe)xSe (x=0.03) nomydeHHbIX
0e3 KoMIeHCAIlH 1 TI0CJIe KOMIIEHCALUU TOTIOJHUTEIbHBIM HCTOYHUKOM ITapoB Se B IMpoIiecce pocTa
HCCIIEI0BAJIACh JIEKTPOHHOMUKPOCKOIIMYECKUM METOAOM Ha CKaHMPYIOIIEM 3JIEKTPOHHOM
mukpockone (Carl Zeiss Sigma VP). YcTaHOBIE€HO, 4TO C HCHOJIB30BAHUEM JOMOJHUTEIHLHOTO
KOMIIEHCUPYIOIIETO HCTOYHUKA TapoB Se, 4YepHbIE CKOIUIEHUS, OOpasylolluecs: BCIEACTBUE

YaCTUYHOI'0 PAa3JIOKCHUS UCITapACMOI0 MaT€praia B IpouecCCe poCTta HCUC3ar0T.
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beimun mccnenoBaHbl CHEKTPHI TOTJIOMIEHUS W Tporyckanust TOHKHMX IuieHOK CdixMnxSe
(x=0.03), mony4yennsix Ha ciekTpodoromerpe UV-Visible SPECORD 210 PLUS npu TemnepaTypax
Tw=300K u T,=673K nHa noanoxkax citojiel U ctekna. [lokazano, yto npu Ty=300K nmpomyckanue
CdixMnyxSe (x=0.03) Ha CIIOASHBIX MOIOKKAX OOJBINE, YEM Ha CTEKISHHBIX. OmpenenceHo, 4ro
mupuHa 3anpemeHHod 30HBI g CdixMnxSe (x=0.03) cocraBnsier Eo=1.723B, a mms CdSe
E,=1.745B. D10 roBOpUT 0 TOM, 4TO C BHEAPEHHUEM aroMOB Mn B KPUCTAINIMYECKYIO PEIIETKY, a
TaK)Ke C yBelIMueHueM KoHleHTpauu Mn B coctase CdixMnxSe mpoucxoauT yMEHbILIEHUE ITUPUHBI
3anpemieHHo  30HbL.  [lomydeHHbI pe3ynbTaT MNOATBEPKAACTCA HAIIMMU TEOPETUYECKUMU
UCCIIEIOBAHUSIMHU, a TAKXKE COMIACYETCs C INTEPATyPHBIMU JaHHBIMU.

N3ydyeHo BiIusSHUE Y- KBAHTOB Ha CHEKTPbl IPOIYCKAHUS M IIOMIOLIECHHUS HCCIIETyeMbIX
snuTakcuaibHbIX WIeHOK [IMII CdixMnxSe (x=0.03), mony4eHHbIX Ha CTEKJIIHHBIX MOAJI0KKAX IIPU
T,=673K. BsIsaBieHo, 4To 001y4YeHHe Y-KBaHTaMu IpH Ao03ax D,<350Qr He NPpUBOIUT K U3MEHEHUSIM

U PUHBI 3anpemeHH0171 30HbI, HO YMCHBbIIACTCA ONTUYCCKOC IIPOITYCKAHUC.
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SEYSMIK SENSORLAR 9SASINDA MUHAFIZ® DETEKTORLARININ
HAZIRLANMASI

A.H. MOMM®ODLI', S.S. SULEYMANOV!, N.Y. SULEYMANOVA!, T.E. 9ZIZLI?
TAMEA Islor Idarasi.Baki, Azarbaycan
2AMEA Radiasiya Problemlari Institutu
arzu_memmedli 92@mail.ru

Toqdim edilon isdo xiisusi shomiyyat kasb edon arazilorin, dovlot sorhadinin qorunmasina vo
nazaratini hoyata ke¢irmoyo imkan veran yeni Perimetr Miihafizs Sistemlorinin (PMS) ilkin varianti
hazirlanmisdir. Bu mogsodlo PMS-lorin osasini togkil edon elementlor miioyyon edilmis vo onlarin
parametrlori todqiq edilmisdir: MIC5209 stabilizatoru, signal giiclondirci, AD6542S giiclondiricisi,
ATMEGAS8S8P mikrokontroller ¢ipi vo gidalandircr Li-ion (3.7V) batareyasindan istifads edilmisdir.
Perimetr miihafizs sistemlori (PMS) seysmik geydedicilor asasinda hazirlanmisdir.

PMS-nin elektron bloklarinin yigilmast zamani Proteus 8 Professional vo Altium Disagner
program paketindon istifads edilmisdir. Element hissalorinin se¢ilmasi zamani corayan sarfiyyatinin
minimuma endirilmasing xiisusi diqgot verilmisdir. Dévranin ilkin varianti hazirlandigdan sonra fayl
ARES programina 6&tiiriiliir vo kontakt hissolorinin yeri miioyyonlogdirilir. Platalarin hazirlanmasi vo
kasim prosesi ticiin “LPKF laser & electronics” qurgusundan istifads edilmisdir. Bu qurgu Almaniya
istehsalidir vo hal-hazirda tacriibalorin aparilmasi magsadila elektron platalarin hazirlanmasinda ¢ox

genis istifado edilir.
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GdxSnixSe2 KRISTALLARINDA ELEKTRIK MUQAVIMOTININ TEMPERATUR
ASILILIGININ ANOMAL DOYiSMOSi

M.S. MURQUZOVA
AMEA Fizika Institutu
Azarbaycan, Baki, Az-1143, H.Cavid pr. 131

Isdo GdxSnixSe> sistem bork mohlullarin elektirik muqavimetlorinin tocriibadon alinmis
qiymatlarinin qisa analizi verilmisdir. Tocriibalori aparmagq ligiin agagidaki kimi torkiblor secilmisdir:
1) x=0,005; 2) 0,05; 3) 0,10; 4) 0,15; 5) 0,2 at % Gd. Torkiblor sintezdon sonra, yenidon toz halina
salinmig vo presloms iisulu ilo, dlgiilori [( 3x6) 20mm] olan formaya salinmisdir. Preslomo iki
moarholods aparilmigdir: 1-ci morhoalodo P=7,5 ton/sm? tozyiq altinda 5 dogigo saxlanilmigdir. Bundan
sonra isti preslomo T=390°C iisulu ilo P=5,4 ton/sm? toziq altinda 5 doqige saxlanildigdan sonra,
niimunoslords homogenlik yaratmagq ii¢lin yenidon ampulalara qoyulmus vakuum yaradilmis vo iifiqi
voziyyotds qizdirict igerising yerlosdirilmisdir. T=620°C temperaturunda t=120 saat saxlanilmigdir.
Bundan sonra niimunalarin rentgen faza analizi (RFA) differensial termik analizi (DTA) edilmis vo
stexiometrik torkibloros uygun oldugu miioyyon edilmisdir. Niimunalorin miigavimatlori T=77-420
K-temperatur intervalinda ol¢lilmiisdiir. Tocriibadon alinan qiymatlor asasinda qrafiklori qurulmus vo
analiz edilmisdir. Miioyyon olunmusdur ki, N3(x3=0,10 at % Gd) vo N5 (x5=0,15 at %) sayl
niimunalarin p(T) asililiginda AT= 85-98K temperaturunda elektrik miigavimatinin qiymati anomal
doyisir. Bagqa sozlo p-nun qiymoati AT intervalinda artir vo T-nin sonraki artiminda, yenidon
yarimkegcirici  kristallara moxsus qanunauygunluqla, zoif eksponensial azalma miisahido olunur.
Molumdur ki, Gd metal1 asag1 temperaturlarda maqnit xassalidir vo magnit momenti toxminon 9,5 ug-
a borabordir. Cox ehtimal ki, AT=85-98K temeratur intervalinda p-nun anomal doyismasi polyarizo
olunmus maqnit morkazlorinin yaranmasi hesabina yiikdasiyicilar bu moarkozlords slave sopilir. Bu

159 elektrik kegiriciliyinin azalmasina, basqa sozlo mugavimatinin artmasina sabab olur.
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ROLE OF SULPHUR IN THE AEROSOL ASSISTED CVD GROWTH
OF SINGLE WALL CNTs

N.N. MUSAYEVAL% R.F. HASANOV'2 S.S. BABAYEV!
!Institute of Physics, ANAS, 131, H. Javid ave., Baku, Azerbaijan
’R&D Center for High Technologies MCHT, 2, Inshaatchilar ave. Baku, Azerbaijan
nmusayeva@physics.ab.az

Single-walled carbon nanotubes (SWCNTs) have exceptional electrical and unique optical
properties, rendering their use in various application fields, especially in transparent conducting films
(TCFs). The fabrication methods of SWCNTs play a big role in their obtaining and controlling their
diameters and structures.

For several years Sulphur has been known as a good promoter for the growth of carbon fibers in
the metal-catalyzed chemical vapor deposition systems. In the present paper single-wall carbon
nanotubes (SWCNTSs) were synthesized by means of the Aerosol CVD method. A little amount of
pure Sulphur powder was mixed with ferrocene, which is used as a catalyzer, and the high frequency
(800 kHz) transducer transformed the solution (ferrocene/sulphur/x-lene) to the aerosol. The growth
processes were carried out at 850- 950°C in the horizontal reactor at the atmospheric pressure.

The morphology of the samples was observed by the SEM and Raman spectroscopy with 532
nm laser being used to analyze the diameter distribution of the obtained SWCNTs. The presence of

SWCNTs with the diameters of 0.8-1 nm in the samples has been determined.
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OCOBEHHOCTH POCTA 1 MOP®OJIOI'UA TIOBEPXHOCTHU
SMUTAKCHAJBHBIX TVIEHOK IIMIT XAJIbBKOT'EHHU/IOB A2 B¢

N.P. HYPUEB
Institute of Physics, ANAS, 131, H. Javid ave., Baku, Azerbaijan

I[TocnenHue ropl HOTyMarHUTHBIE ToaynpoBoaauky (IIMIT) xanskorennnos A’B® npusnekaror
Oonbioe BHUMaHue. Ha OCHOBE 3THX MaTepuasioB CO3JaHbl IPUOOPHI PA3TUYHOTO HA3HAYCHUS, B
TOM YHCJIE COJHEYHBIE 3JIEMEHTHI, paJMallMOHHbIE NETEKTOpPbl. OTPOMHBIN HayYHO-IIPAKTUUYECKUM
MHTEPEC MPEACTaBISAIOT U3YUYEHUE UX SMUTAKCUAIbHBIX TUIEHOK. [Ipubopsl, co3gaHHble HA OCHOBE
SMUTAKCUANBHBIX IJICHOK OTJIMYAIOTCd OTHOCUTENBHO MPOCTOTON HU3TOTOBIEHUS U BBICOKHMHU
napamerpamu. Ha mapamerpsl npuOOpOB CHIBHO BIHSIOT CTPYKTYpHOE COBEPIIEHCTBO U
MOpP(OJIOTHS TOBEPXHOCTH IJICHOK. B CBSA3M € 3TUM TpeOyeTcst morydeHne SMUTAKCHAIBHBIX IICHOK
C BBICOKMM KPUCTATTMYECKHM COBEPIICHCTBOM M YHUCTOM, TTIaIKOM MOBEPXHOCTHIO 0€3 BKIIOUEHUS
BTOPO# (ha3bl.

B Hacrosmeld pabore npUBOIATCS pPE3yIbTaTbl HCCIEIOBaHUM OCOOEHHOCTH pocTa U
MOpP(}OIOruK MOBEPXHOCTH 3MUTAKCUAIBHBIX IUIEHOK MOJIYMarHUTHBIX nonynpoBoanukos (IIMII)
Cd,.xMn(Fe)xTe(Se) COCTaBOB (x=0,01-0,15), BbIpAIIEHHbIX Ha CTEKJITHHBIX H
MOHOKPHUCTAITUYECKUX, CIIOASHBIX MOJUI0KKAX METOJ0M KOHACHCALIUHM MOJIEKYJISIPHBIX ITYYKOB B
Bakyyme 10“Ila. Jlnd moNydeHHs CTPYKTYPHOCOBEPUIEHHBIX IUIEHOK C YMCTOH IJIaJKOM
MOBEPXHOCTbIO 0€3 BKIIOYEHHS BTOPOMl (a3pl ObUIM HCIOJNB30BAHbl  JOMOJHUTEIbHBIE
KOMIIEHCUpPYIOIINE HMCTOYHUKU XanbkoreHoB (Se,Te). CrpykTypa IUIEHOK HCCleIOBantach
pentrenaudpakinuonueiM - (Bruker XRD D8  Advance), wmopdonoruss  moBepXHOCTH
anekTpoHHOMUKpockonuyeckuM (The Carl Zeiss Sigma VP Scanning Elektron) meromamu.
OmnpeneneHbl ONTHMAaJbHBIE YCIOBHUS MOJYYEHHUS CTPYKTYPHOCOBEPIIEHHBIX AMUTAKCHAIBHBIX
IUICHOK. YCTAaHOBJIEHO, YTO IUIEHKH, IOJyYEHHBIE Ha CTEKJISHHBIX MOUIOKKAX IPHU TEMIepaType
Tn=300K uMe0T NOIMKPUCTAJUIMYECKYIO CTPYKTYpPY B cCMecH ¢ aMOp(HOH ¢a3o0il. YBenuueHue
temneparypbl MoKk (Tx>470K) npuBoIUT K MOIYYEHHUIO MOJIMKPUCTAIUIMYECKUX IJIEHOK C
KyOHueckol cTpykrypod Ttuma cdaneputa. llneHku, mogydyeHHbIE HAa MOHOKPUCTALITMYECKHUX
cmoagHbIX noanokkax npu Tr=300K uMeT TOJBKO NOJMKPUCTAIUIMUECKYIO CTpPyKTyp. I[lpm
temneparype Tr>670K Ha 060uX NMOUI0KKAX MOTYYa0TCS MOHOKPUCTAIUTMYECKHUE AITUTAKCUATIbHBIE
IJIEHKH ¢ HampaBieHueM pocta [111]. DnekTpoHHOMHUKPOCKONMUYECKHNE WCCIICTOBAHMS TOKa3aly,
YTO Ha MOBEPXHOCTH IUICHOK HaONIOAI0TCS YEpHBbIE CKOIUICHUS, SIBIAIOIIMECS MPOAYKTaMU
OKHCIICHHs, OOpa3ylolluecss B TMPOLECCe pOCTa, KOTOpbIE HCYE3al0T € MPUMEHEHHEM

AOMOJHUTCIBHOTI'O KOMIICHCUPYIOIICTO UCTOYHHNKA XaJIbKOI'CHOB (SG,TC).
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MICROSTRUCTURAL, MACROSCOPIC LENGTH AND LATTICE PARAMETERS
CHANGES IN GAMMA-IRRADIATED BORON CARBIDE

M.N. MiRZAYEV!?, Kh.F. MAMMADOV?2, R.N. MEHDIYEVA?
!Joint Institute for Nuclear Research,141980, Dubna, Russia
2Institute of Radiation Problems, ANAS, AZI1143, Baku, Azerbaijan
matlab@jinr.ru

High performance ceramic insulator and window materials are required to construct forthcoming
thermo-nuclear reactors. Mixtures of boron and carbon compounds were heated at approximately
2000°C. The reaction products have been studied by X-ray diffraction and by density and electrical
measurements. A boron-carbide has been high melting temperature, exceptionally good hardness and
high mechanical properties. Boron carbide B4C is widely used as a neutron absorber in nuclear
technology. Most of the after and before heavy ions irradiation examinations have shown that the
structure of the material remains crystalline, in spite of very high atomic displacement rates. The
experimentally investigated target material was boron-carbide. For this research was selected the
boron carbide powder, with density 1.8 g/cm®, and a purity of 99.9 % (US Research Nanomaterials,
Inc., TX, USA). Under statistical conditions were irradiated with ®*Co source by gamma rays at dose
rate D =0.27 Gy/sec 9.7, 48.5, 97, 145.5 u 194 kGy. The theoretical calculated values of the absorbed
dose of dosimetric (ferrosulfate, cyclohexane) systems based on the electron density, is in good
agreement with the experimental data. In the analysis of experiments giving the concentration defects
before and after gamma irradiation and real volume / and the volume ¥, of the isobaric perfect crystal
as defined in * and the lattice constant a" that result from X-ray diffraction experiments. Furthermore
two new coefficients the X-ray thermal expansion coefficients £, compressibility &*, will emerge.

The volume V" and ¥V, connected by eq.

s ’
V=V, + n 28— ., % { ,.is volume v/ per defect.
oP oP

The phase analysis was performed by XRD using a DSADVANCE X-ray diffractometer
(Bruker). Scanning Electron Microscope, ZEISS, XIGMA VP) EDS component was used to perform
the surface morphology and microcircular analysis. The analysis was measured at the 300 K standard
room temperature. The error of determination did not exceed 1% at 300 K. Scanning Electron
Microscopy (SEM) and X-ray diffraction have been performed. The SEM investigations show that
the material remains crystalline up to a 145.5 kGy. The X-Ray diffraction analysis show a high
structural disorder at high gamma irradiation dose and calculated lattice parameters and volume for
perfect and irradiation crystal in the gamma irradiation dose ranging from 9.7 kGy to 194 kGy.

Determined increases the lattice parameters 1.31 % and increases amorphisation of both 2.30 %.

118


mailto:matlab@jinr.ru

BJMUSIHUE JIETUPOBAHUS CYPbMOM HA JINDJEKTPUUYECKHUE
KO2OPUITUEHTBI MOHOKPUCTAJLJIA TlInSe:2

C.H. MYCTAD®AEBA
Huemumym dusuxu HAH Azepbaiioscana, 2. Baky
solmust@gmail.com

Monokpuctaisl TlInSe,, kprcTamm3yronmecs B CIIOUCTO-IIETIOYEYHON CTPYKTYpE, SIBISIOTCS
00BEKTOM MHOIOYMCIIEHHBIX HccienoBanui. Kak u3BecTHO, (u3nueckue XapaKTepUCTUKU
IIOJIYIIPOBOJXHUKOBBIX COEJIMHEHUN CYIIECTBEHHO 3aBUCAT OT THUIIA U KOHLEHTpAlMM BBEACHHBIX
npumeceil. Tak, JermpoBaHue W HMHTEpKalupoBaHue MOHOKpHcTaioB TlInSer pazmuunbiMu
METaJUIaMU TIO3BOJISIET MOBBIIATH WX (OTO- U PEHTTCHOYYBCTBUTEIBHOCTh. B HacTosimielr padore
IIPUBEJICHBI Pe3yIbTaThl U3y4YeHUs BIUsAHUSA cypbMbl (0.5 M011.% Sb) Ha AUANEKTpUUECKUE CBOMCTBA
U 3JIEKTPONIPOBOJHOCTh IOJIyYEHHBIX MOHOKpUCTauIoB Ha ocHoBe TlInSes. [lusnexrpuueckue
koapumments! TlInSex< Sb > n3mepensl pe3oHaHCHBIM METOOM. J{Mana3oH 4acToT MepeMeHHOTr0o
3JIEKTPHYECKOr0 10 cocTasn 5-104-3.5-107 I'u. B TlInSe,< Sb > n3ydena yacToTHas AuCHepCHs
TaHTeHCa yria JUAIEKTPUIECKUX MoTeph (tgd), NIeHCTBUTENBHOM (€') 1 MHUMOM (£”) COCTaBISIONIUX
KOMIUIEKCHOW AUJIEKTPUUYECKOH MNPOHHUIIAEMOCTH M ac-IPOBOJUMOCTH (Gac) IONEPEK LEMew.
JlermpoBanue  MoHOKpuctauioB  TlInSe; cyppmoil  mpuBOomMiIO K  MOIUGDHUIMPOBAHUIO
mucnepcuoHHbIX KpuBbIX tgo(f) , €'(f), €"(f) u oa(f). Bo Bcelt u3yueHHoil obOnactu 4acTtoT B
T1InSe><Sb > umenu MecTo NoTepHU Ha AEKTPONpoBogHOCTH. I1pu 3TOM BBenenue cypemsl B TlInSe:
CONIPOBOXAAJIOCH  YBEIMYEHHEM  JMDJIEKTPUUECKOM  IPOHUIAEMOCTH M CYLIECTBEHHBIM
YMEHBIIIEHUEM ITPOBOJUMOCTH U TaHT'€HCA YIJla JUAIEKTpUYEeCcKUX noTepb. [Ipu BHICOKMX yacToTax
ac-TIpOBOAMMOCTE MOHOKpHcTamioB TlInSe;<Sb > moAYMHANACE 3aKOHOMEPHOCTH Gae ~ f 0%,
XapaKTepHOW JJIsl MPBDKKOBOIO MEXaHU3Ma MepeHoca 3apsa Mo JIOKAIM30BaHHBIM BOJIM3H YPOBHS
®epmu cocTossHUAM. OlieHeHB! MIOTHOCTh M AHEPreTHUeCKUi pa30poc COCTOSHUM, Jexalux B

OKpeCcTHOCTH ypoBHs dDepmu, cpeaHee BpeMs U pacCTOSIHUE MPBIKKOB.
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JUIJIEKTPUYECKHUE XAPAKTEPUCTUKHN MOHOKPUCTAJIJIA CdGaz2S4 B
HEPEMEHHBIX SJIEKTPHYECKUX MTOJAX PAJIMOYACTOTHOI'O IUAITIA30HA

C.H. MYCTA®AEBA, JI.T. TYCEMHOB
Hucmumym ¢usuxu HAHA, Baky, Azepbatioscan
solmust(@gmail.com

Monokpuctaibsl CdGazS4 001a1a10T MHUPOKUM CIIEKTPOM MPAKTUUYECKH BAXKHBIX (PU3NYECKUX
XapaKTepUCTHK, TAaKUX KaK BBICOKas (POTO-U PEHTTeHOYYBCTBUTEIBHOCTh. OTH KPHUCTAJIIBI
XapaKTEepPU3YIOTCS BBICOKUM JIEKTPUYECKUM COIIPOTHBIIEHUEM, OJITHAKO, B INTEPATYPE OTCYTCTBYIOT
CBeIeHHsT 00 UuX [UAJNEKTPUYECKUX CBOWCTBax. V3yueHue AMAIEKTPUUECKUX CBOICTB U
ANEKTPOMPOBOTHOCTH MOTYIIPOBOTHUKOBBIX KPUCTAIIOB Ha IEPEMEHHOM TOKE AaeT HH(GOPMAIUIO O
MeXaHHM3Me MPOLIECCOB NEPEHOca 3apsaia, O JIOKAIM30BaHHBIX COCTOSHUAX B 3alPELCHHON 30HE, a
TaKKe I103BOJISIET ONPEAETUTH IPUPOLY IUIIEKTPUUECKUX IOTEPD, UTO U SBUJIOCH 1I€JIbIO HACTOSIIEH
paboTHI.

MeTo10M XUMUYECKUX TPAHCIOPTHBIX peakiuii ObUIN BhIparieHsl MoHOKpucTamisl CdGazSs u
M3Y4YEeHbl UX JudJeKkTpuueckue cpoiictBa. B monokpuctamnax CdGazSs u3ydeHbl 4YacTOTHBIE
3aBUCUMOCTH JICCTBUTEIIBHOMN W MHUMOW COCTaBJISIFOIIMX KOMIUIEKCHOM JIUAJIEKTPUYECKOM
MIPOHUIIAEMOCTH, TAHT€HCA yIia AUAJICKTPUUECKUX MOTePh U ac-TIPOBOJAUMOCTH (Gac) B 00JACTH
gactor f=5 x 10*-3.5 x 107 T'i1. YcTaHOB/IEHO, 4TO B AMana3oHe yacToT f=35 x 10*-3 x 10° ' B
CdGasSs UMEIOT MecTO peNakcalMOHHbIE TIOTEpH, cMeHstomuecd npu f > 3 x 10° T'n notepsamu
CKBO3HOHM NpOBOAMMOCTH. B olmactu gactor  f=5 x 10*-3.5 x 107 T’y ac-mpoBOAMMOCTS
MoHokpucTamia CdGazSs MOIYUHANACH 3aKOHOMEPHOCTH Gac ~ f ¥, XapaKkTepHOii Ul MPBIKKOBOTO
MeXaHu3Ma MepeHoca 3apsJia Mo JOKaIM30BaHHBIM BOJIM3U ypoBHS PepMu cocTOSIHUAM. OLieHeHbI
maoTHOCTh (NF) M dHepreTHdeckuii pazopoc (AE) stux cocrosuuit N = 3.3 x 1018 sB1-cm™3, AE =

30 MaB, cpenee Bpems (T) U paccrosaue (R) mpeikkoB T=5.7 x 108 cu R=170 A.
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TWO-DIMENSIONAL ELECTRON GAS FORMATION AT AlGaN/GaN INTERFACES

P. CABAN!, R. THORPE?, L. FELDMAN?, K. PEDERSEN? AND V.N. POPOK?
!Institute of Electronic Materials Technology, 01-919 Warsaw, Poland
’Department of Physics & Astronomy, Rutgers The State University of New Jersey,
08854 Piscataway, USA
SDepartment of Materials and Production, Aalborg University, 9220 Aalborg, Denmark
*yp@mp.aau.dk

AlGaN/GaN heterostructures are of high research and industrial interest for the production of
high electron mobility transistors utilizing the two-dimensional electron gas (2DEG) induced at the
interface due to polarization effects. Critical AlGaN thickness is an important practical parameter
which is under the study in this work.

Ultrathin layers of AlGaN (between 2-12 nm thick) are grown on top of GaN in order to study
2DEG formation. The structures are prepared using the metal organic chemical vapour deposition
method. Combining X-ray photoelectron spectroscopy and Rutherford backscattering, it is found that
the Al contents is gradually increasing between 4-10 at.%, while Ga contents decreases from 44 to
35 at.% with thicknesses increase from 2 to 12 nm; N concentration is nearly constant, 50-55 at.%.
Kelvin probe force microscopy is used to study variations of surface potential depending on AlGaN
layer thickness. Pure GaN samples show homogeneous potential distribution across the surface.
Overall, the contact potential difference rises from pure GaN to AlIGaN/GaN following the theoretical
estimates for these compound semiconductors. Growth of thin (ca. 2 and 4 nm) layers of AlGaN leads
to a mosaic-like potential distribution indicating that 2DEG is formed at the interface but it is not
continuous because of the low layer thickness and poor stoichiometry. Homogeneity of the surface
potential maps increases for 7-8 nm thick layers allowing to conclude about critical thickness of
AlGaN for 2DEG, which is in agreement with previous estimates (6 nm). Thus, the work brings

important insights into the 2DEG formation at AIGaN/GaN interfaces.
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SYNTHESIS AND ELECTRICAL CHARACTERIZATIONS OF Er - Doped TlInS:
LAYERED SEMICONDUCTOR
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ANDREY P. ODRINSKY?, TOFIG G. MAMMADOV?2, and MIR HASAN Yu. SEYIDOV??2

'Department of Physics, Gebze Technical University, 41400 Gebze, Kocaeli, Turkey
2Institute of Physics Azerbaijan National Academy of Sciences, AZ - 1143 Baku, Azerbaijan
3Institute of Technical Acoustics, National Academy of Sciences of Belarus, Vitebsk, 210023

Belarus

The ternary compound T1InS; belongs to the class of A"! BHICY! - type semiconductors and have
recently attracted remarkable scientific and technological interest due to its layered structure as well
as its unique physical and chemical properties. However, layered semiconductor materials of
AT B YT _ family are not only more difficult to grow but also difficult to integrate optoelectronic
devices fabricated on base these compound to modern electronics. For semiconductor materials, the
incorporation of dopants is essential, which could facilitate the development of functional devices
with extensive applications by adjusting their electronic and optical characteristics. Rare earth doped
AT B YT _ semiconductors have led to great interest in these materials due to their potential use in
electronics. Of particular interest are Er — ions which it is excellent luminescent centers.

In this work, we prepared the Er - doped TlInS: layered crystal using modified Bridgman method.
The Er - doped TlInS> high quality monocrystal demonstrates significantly optical and electrical
properties, which may expand the new direction for the application of A'"f B'C)! - layer material.
We have studied the temperature dependence of dielectric constant, dark and photo — current,
thermally stimulated and thermally stimulated depolarization current as well as pyrocurrent. The
chemical composition by EDX method, surface morphology, crystal structure, chemical state and
optical luminescent properties of the Er - doped TlInS> were investigated also.
We have investigated the energy level of the trap states in Er - doped T1InS> semiconductor by using
photo - induced current transient spectroscopy (PICTS) method. Different impurity centers are
resolved and identified. Analyses of the experimental data were performed in order to determine the
characteristic parameters of the Er — dopant and intrinsic defects. The energies and capturing cross
section of deep traps were obtained by using the heating rate method. Energy level of the erbium
related impurity was determined from thermally activated current spectroscopy and from PICTS
method is compared. The agreement is acceptable. Possible positions of erbium deep level traps at
high - symmetry sites of Er - doped T1InS> semiconductor ares discussed. The nature of various
anomalies in the temperature behavior of various physical properties of Er - doped TIlInS»

semiconductor related to Er defect deep levels is detected and discussed.
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Experimental measurements of electronic properties of TlInS> + Er detected that weakly doped
T1InS; semiconductor exhibits properties typical for highly compensated semiconductors. The main
native impurity and defect levels which determine the compensation of the material are taken into

account, namely: intrinsic shallow donors and deep level acceptors, and the deep Er - acceptor level.
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MAGNETOELECTRICITY AND PHASE TRANSITIONS IN METAL ION IMPLANTED
TERNARY LAYERED CHALOCOGENIDES

F.A. MIKAILZADE!?2, M.Y. SEYIDOV!2, M. MAKSUTOGLU',
R.I. KHAIBULLIN?, T.G. MAMMADOV?
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3 Kazan Physical-Technical Institute of RAS, Sibirsky Trakt 10/7, 420029, Kazan, Russia
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Multiferroic materials, in which the interaction between ferroelectric and ferromagnetic
substances produces a magnetoelectric effect, have been under great interest in recent decades due to
their various physical properties and wide application potential in the next generation of
multifunctional electronic devices [1]. It has been obtained that strong magnetoelectric effect via
strain mediated interactions could be realized in the composites consisting of magnetostrictive and
piezoelectric substances [2]. In recent years it has been suggested that an ion implantation is a very
useful and effective technique for preparation of nanoparticulate multiferroic composite structures on
the base of various ferroelectric crystals [3]. In this work we report the results of investigations of the
succession of the incommensurate and commensurate ferroelectric phase transitions in TlInS> and
TlGaSe; crystals and the study of the influence of external magnetic field on these structural
transformations. The samples were prepared by implantation with 40 keV Co* and Fe" ions into
single crystalline plates of TlInS; and TlGaSe, at the fluencies between 0.5x10'7 and 1.5x10!7
ion/cm? and with ion current density of 8 uA/cm? The implantation was carried out at room
temperature and residual vacuum of 10” Torr by using the ion-beam accelerator ILU-3 (Kazan
Physical-Technical Institute of RAS). The temperature dependences of the dielectric susceptibility of
the samples were measured. It has been revealed that the formation of metal nanoparticulate
composite layer in the near-surface irradiated region in a result of high-fluency ion implantation
brings to considerable shifts of well-known successive structural phase transition points and increase
of the temperature hysteresis of the dielectric susceptibility. The application of the magnetic field in
the direction perpendicular to implanted surface resulted to reverse shifts of the phase transition
points. The observed peculiarities are considered as magnetoelectric effects, which appeared in a
result of magnetoelectric lock-in interaction between domains of ferroelectric and ferromagnetic
substances of the composite structure.

[1] N.A. Spaldin, M. Fiebig, Science 309, 391 (2005)

[2] M. Fiebig, J. Phys. D: Appl. Phys. 38, R123 (2005).

[3] S. Kazan, F.A. Mikailzade, A.G. Sale, M.Maksutoglu, M. Acikgoz, R.I. Khaibullin, N.1. Khalitov,
Ju. I. Gatiiatova, and V. F. Valeev, Phys. Rev. B, 82, 054402 (2010).
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SInstitute of Applied Physics, Moldavian Academy of Sciences, 2028 Kishinev, Moldova
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faik@gtu.edu.tr

In this work the optical absorption characteristics of TlGaSe: layered bulk semiconductor in the
visible part of the spectrum are presented and discussed. The transmission spectra of TlGaSe, were
recorded at normal light incidence on mirror surface of samples in the wavelength range of 400 — 900
nm in the temperature range of 19 to 300 K. The optical band gap was determined from the
extrapolation of the linear region of the square of the absorption curve. As a result, layered
semiconductor TlGaSe; is interpreted as a direct band gap semiconductor with a band - gap ~ 2.04 -
2.14 eV at 300 K. Nevertheless, other electronic inter - band transitions can occur on the optical
transmission spectrum of TlGaSe>. In many earlier experimental studies, this contribution in the
absorption coefficient near the fundamental optical edge of TIGaSe> was attributed to indirect allowed
inter - band transitions. We find that optical absorption edge of TlGaSe; is characterized by the
presence of an Urbach - like tail and a high - energy Tauc absorption region. The Tauc slope and Tauc
energy gap were extracted from the absorption coefficient data by using Tauc - procedure. Findings
reveals that amorphized structure of TlGaSe> which is prominent in near conduction/valance band
energy states, cannot be ignored for the understanding of the optical transition mechanisms in of this
semiconductor. We also discuss the nature of the electron transitions forming fundamental optical
absorption edge of TIGaSe>. We use the first - principles calculation based on density - functional
theory (DFT) to study the energy gap and extended states in undoped T1GaSe: layered semiconductor.
The main purpose of this work is to study the effect of compositional and structural defects on density
of state (DOS) tailing in this semiconductor material and compare their changes with the finding of
the optical measurements.

By calculation of the band structure it is shown that vacancies may introduce defect levels inside
the electronic band gap of TIGaSe». These vacancies introduced defect levels and can alter the optical
properties of TIGaSe; strongly, causing the deviations from the properties of conventional direct band

— gap semiconductors.
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EFFECT OF TERBIUM - DOPING ON ELECTRONIC PROPERTIES OF TIInS:
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Studies of TlInS> layered compound are of interest both from the fundamental and applied
viewpoints since this material exhibits semiconducting and ferroelectric properties simultaneously.
Doping of relevant element in TlInS; can tailor its intrinsic physical properties, such as
photoluminescent, photoelectric and electronic properties which can extend its application prospects.
On the other hand, rare earths have special electron - shell structure. Rare earth ions can become the
better luminescence center based on its special 4f - electron transition at difference energy levels.
Hence, rare earth doping of TlInS: layered semiconductor has become one interest for display
applications involving ultraviolet, visible, and infrared light emission. For example, Terbium (Tb) is
an important dopant for green emission that the major emission band is near 544 nm. From this point
of view, Tb - doped TlInS> can be expected to be applicable to micro - and nano — optoelectronics.

In the present work, we investigate the photoelectrical and electronic properties of defect
containing in Tb - doped - TlInS». The aim of this work is first to identify various native and dopant
defects and impurities in the structure of material under investigation by using photo - induced current
transient spectroscopy (PICTS) method and thermally stimulated current (TSC) spectroscopy, and
then to understand the effect of defects on the electronic properties Tb - doped - T1InS:.

Terbium doped T1InS» layered semiconductor was prepared by the modified Bridgman method.
The elemental analysis carried out using energy dispersive X - ray (EDX) spectra confirms the
incorporation of Tb ions in TlInS: structure.

Different impurity centers are resolved and identified. Analyses of the experimental data were
performed in order to determine the characteristic parameters of the Tb — dopant and intrinsic defects.
Energy level of the erbium related impurity was determined from thermally activated current
spectroscopy and from PICTS method is compared. The agreement is acceptable. The nature of
various anomalies in the temperature behavior of various physical properties of Tb - doped TIInS:

semiconductor related to Tb defect deep levels is detected and discussed.
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AgsGerxMnyTes MOHLULLARIN ALINMASI VO FiZIKI-KIMY9VI XASSOLORI

A.S. QDHROMANOVA, A.9. XOLILOVA, R.N._RGHiMOV
Azarbaycan Milli Elmlor Akademiyasi, Fizika Institutu

AgsGeTeg liclii birlogsmasi polimorf ¢evrilmalori vo elementar 6zokds atomlarin sayinin ¢oxlugu
sobabindon bir sira geyri adi xassolor kosb edir: istilikkegiriciliyi asagi olur, kigik enerji zolagina
malik olur, T>500K temperaturlarda ion keciriciliyi gostorir vo hamg¢inin perspektivli termoelektrik
material kimi xarakterizo olunur. AgsGeTes birlosmasi osasinda bork mohlul almaqla faza kegidlorin
temperaturunu, onun parametrlorini doyismok vo ya tonzimlomok miimkiindiir. Yiiksok holledicilik,
diffuziya etmo qabiliyystino malik Mn daxil etmoklo yaradilan bork mohlullarda strukturu veo
xassalori doyismok miimkiindiir. AggGeixMnyxTeg bark mohlullart sintez etmak ti¢iin x=0, 0.01, 0.02,
0.05, 0.1, 0.2 torkibli niimunalor 1200K temperaturda oridilmis, vo otaq temperaturunadok todricon
soyudulmusdur. Maddslorin homogenlogsmaosi liclin 48 saat miiddotinds, ~500K temperaturda tabi
alinmigdir. Niimunolords rentgen-faza analizi aparilmig, DSC - diferensial darayic1 kalorimetrds
istilik selinin doyisma siirati todqiq olunmusdur. Niimunoslordon alinmis rentgen siialarin difraksiya
reflekslori bir-birino identik olmusdur. Qeyd etmok lazimdir ki, Mn atomlarin miqdar1 artdiqca
reflekslor kigik bucaqlara torof siirlisiir (miistovilor aras1t masafonin qiymatlori azalir), basqa s6zlo Mn
atomlar1 qofasin sixilmasina gatirir.

100-900K temperatur boliimiinds aparilmis DSC tadqiqatlar1 gostorir ki, x=0.05 torkib ii¢lin
182K, 227.8K, 245K, 339.6K, 626K temperaturlarda, x=0.1 torkibdo 227,6K 248K 627K
temperaturlarda , x=0.2 torkibdo iso 224.2 , 348.8, 244,8, 331.6, 421.9 temperaturlarda endotermik
kegidlor bas verir. Hor bir faza kegidindo endotermik gevrilmonin entalpiyasi miioyyan olunub. Istilik
selinin doyisma sliratino gbro ayri-ayr fazalarda istilik tutumun temperatur asililigi, vo ona uygun

olaraq entropiya, entalpiyanin temperatur asililiglar: hesablanib.
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SJEKTPETHBIN 3®®EKT B KOMIIO3UTAX HA OCHOBE
TEPMOIIVIACTUYECKHUX ITIOJIMMEPOB U1 CETHETOIIBbE3OKEPAMUK
CEMEHNCTBA IIUPKOHATA-TUTAHATA CBUHIIA

M.A. KYPBAHOB, B.I'. XYJIASIPOB, 1.C. PAMA3AHOBA, I'.X. 'YCEHHOBA,

A.®. HYPAJIUEB, O.A. AJIMEB, ®.H. TATAPJIAP, A.®. TOYYEBA
AMEA Fizika Institutu, Baka, Azarbaycan

CoBpeMeHHast TEOpHS AICKTPETHOTO A (PeKTa UCXOAUT U3 TOTO, UTO JJIs OOECTIeUeHUs OOJIBIITUX
BpPEMEH pejlakcallid HEeOoOXOJMMO B3aUMOJEHCTBME BHYTPH AMIJIEKTPUKA ABYX Pa3HBIX THUIIOB
3aps/ioB: rerepo- M romosapsnoB. IlostoMy dopmupoBaHue 3THX JBYX BUIOB 3apslOB BHYTPHU
QJIEKTpETa SIBIISIETCS KIIOYEBBIM BOMPOCOM MpH pa3paboTKe HOBBIX M Ooiee 3(QeKTHBHBIX
aneKkTpeToB. B HacTosee BpeMst 00JIbII0€ 3HAYEHUE UMEET CO3/IaHNE KOMIIO3UTHBIX 3JIEKTPETOB Ha
OCHOBE IOJUMEpPOB (MaTpHUIlla) U CETHETONbE30KEPAMUK Pa3IMYHbIX CTPYKTYp. Llenpio paboTsl
SBJISICTCS BBISBIIGHUE HEKOTOPBIX OCOOEHHOCTeH (QopMHUpoBaHUS dJeKTpeTHOro sddexra B
KOMITIO3UTE MOJIUMEP-IIbE303JIEKTPUUECKasi KEpaMuUKa.

KOMIO3UTHBINA 37E€KTPETHBIN 3JIEMEHT IIOJIY4YEH METOJOM ropsdero npeccopanus. B kauectse
nojuMepHOH  (a3bl  UCMONB30BaHbl  MOJUOJACPUHBI  (MONMUITHICH, IOJUIOPONMICH) U
dbropconepxkamuii nonumep nonuBuHUIMACHGTOpU (IIB/[D). B kauecTBe Mbe303JeKTpUUECKON
(da3bl BBIOpaHBI MbE303JIEKTPUKU ceMeiicTBa LupKoHaTa-TuTaHaTa-cBuHLA (LITC) pasznuunbix
CTPYKTYp: poMOodipuyeckas Re, TerparonansHas T u cmemrandas Re+T.

IIpumensiemble B KauecTBe HaIOJIHUTEIIS JBYX- U MHOTOKOMIIOHEHTHBIE
cerHeTonbe3031eKTpuku Ha ocHoBe LITC umenu pombosnpuueckyro (Pe), rerparonansnyio (T) u
cMemanHyto CTpyKTypy (Pe+T). DnexkrpeTHble CBOMCTBA KOMIIO3WLIMOHHBIX JIUAJIEKTPUKOB Ha
OCHOBE IOJIMMEPOB monuoneduHoBoro psna u cerHeronbe3okepamuk LITC paccmarpuBanuch B
3aBHUCUMOCTH OT OOBEMHOIO COJEpXKAaHHs HANOJHUTENsS, TEeMIepaTypbl M HampsHKeHHOCTH
NEKTPUYECKOTO TOJISI TTOJISIPU3ALINN.

OKCHepUMEHTAIbHO ~ YCTaHOBJEHO, UTO  yBEJIMYEHUE MeX(a3HOro  B3aWMOJEHUCTBHUA,
Pa3ymnopsiI0YeHHOCTH CTPYKTYPhl MOJIMMEPHONW MaTpHUIlbl HAa TpaHulle paszziena ga3 U BpPEeMEHU
pellakcaliii FpPaHUYHOTO 3apsia IPUBOIUT K POCTY MAKPOCKOIIMYECKHUX MTapaMETPOB KOMIIO3UTHBIX

ANEKTPETOB | AJEKTpeTHOU pazHocTu noteHnana (Us,) u mbe3oMomys dj.
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IFRATKECIRICI FeSe-do FLUKTUASIYA KECIRICILIYI

S.S. ROHIMOV, S.C. QURBANOYV, S.M. BAGIROVA
AMEA Fizika Institutu, Baka, Azarbaycan
e-mail: sadiyar(@mail.ru

Yuxaritemperaturlu ifratkecgirici kupratlarin strukturuna analoji olan domir oksipnektidlordo
ifratkeciriciliyin kosf olunmasi domir asasli yuxaritemperaturlu ifratkeciricilorin dyronilmasins olan
maragl daha da artirmigdir. Todqiqatlar gostormisdir ki, ¢ox sads quruluglu domir halkogenid
birlosmolorindo do ifratkegirici hala kecid bas verir. Umumi halda FeX kimi yazilan ifratkecirici
halkogen birlogsmolorindon biri do FeSe-dir. FeX-in kristal qurulusu digor ifratkegirici domir
birlosmoalorindon daha sado olduguna gors bu torkiblorin todqiqi daha ¢ox maraq kosb edir. Toadqiq
olunan FeSe niimunasinin rentgen analizi EVA vo TOPAS proqramlari ilo igloyan, Bruker firmasinin
D8-XRD ADVANCE difraktrometri ilo aparilmisdir. Gostorilmisdir ki, bu torkib PbO tipli tetraqonal
strukturda kristallasir vo qofos parametrlori a=3.772A°; ¢=5.513A°-dir.

Bu isdo hamginin FeSe ifratkeciricisinin xiisusi miigavimatinin temperatur asililig1 todqiq edilmis
vo faza kegidi oblastinda fluktuasiya kegiriciliyi todqiq edilmisdir.

Tacriibi naticalora asason Ginzburg-Landau nozoriyyossine asasinda hesablamalar aparilmis vo
2D-3D krossover temperaturu (Te=13.7K), laylararasi qarsiliglh tosir parametri (J=0,16) vo
koherentlik uzunlugu (&=1,98A) giymotlondirilmisdir.
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(AgSbSe2)0.95(PbTe)o.0s - IN TERMOELEKTRIK XASSOLORI

S.S. ROHIMOV, A.A. SODDINOVA
AMEA Fizika Institutu, Baka, Azarbaycan
sadiyar(@mail.ru

AgSbSe; licqat birlogmasi orta temperatur oblastinda isloyon perspektiv p-tip termoelektrik
materialdir. Praktikada istifado iiclin daha olverigli torkiblorin tapilmasi mogsadi ilo  AgSbSe»
birlogsmosinin todqiqinds stexiometriyadan konara ¢ixma vo asqarlanma genis totbiq edilir. p-tip
(AgSbSe2)0.95(PbTe)o.0s bork mohlul kristali yavas soyutmaq tsulu ils sintez edilmisdir. Tadqiq
olunmug (AgSbSe2)o.95(PbTe)oos niimunonin rentgen qurulus analizi BRUCKER-D2 PHASER
difraktometri vasitasilo aparilmisdir vo qofos sabitinin a=5.78600A, faza qrupu Fm-3m uygun olan
sotho morkozlosmis kubik gofoso malik olmasi gostorilmisdir. Elektrikkecirmo, termo e.h.q. vo
istilikke¢irmo omsallar1 80-520K temperatur intervalinda todqiq olunmus vo alinmis noticolor
verilmis isdo togdim olunmusdur. Elektrikkecirmo omsalinin temperatur asililiginda maksimum
(450K), termo e.h.q.-nin temperatur asililiginda iso maksimum (350K) vo minimum (450K) miisahido
edilmisdir. Todqiq olunmus niimunado, homg¢inin termoelektrik effektivliyi do qiymstlondirilmisdir.
Termoelektrik effektivliyinin temperaturdan asili olaraq artmasi vo 500K-do maksimum Z=0,2.10

SK! giymoto malik oldugu gostorilmisdir.
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REFINEMENT THE CRYSTAL STRUCTURE OF THE Gai-xIn1+S3

A.B. RAHIMLI, Y.R. ALIYEVA, I.LR. AMIRASLANOV
Institute of Physics ANAS
iamiraslan(@gmail.com

The compounds of the Ga»S3-In»S3 system are well studied and the number of triple crystalline
phases and polytypes grown with the general formula Gai.xIn;+S3 is greater than ten. Most of them
are characterized by a layered structure. Also, with the exception of one orthorhombic phase, all the
others are belonging to rhombohedral or hexagonal crystal class. This phase was obtained by the
chemical transport reaction from the pre-synthesized GajxIni+xS3 (0.25<x<0.50). The transporting
agent was 12. The crystal structure of orthorhombic GalnS3 is presented in [1]. This structure is
formed from articulated tetrahedral and octahedral fragments, with a ratio of 1: 1. Crystals of
orthorhombic GalnS3 intercalated with organic molecules [2]. The thermal decomposition of the
obtained intercalates proceeds in two stages, which raised doubts about the stoichiometry of the
composition. Obviously, octahedral positions can be populated only with indium atoms. However,
tetrahedral positions can be inhabited not only by Ga atoms, but also by In atoms. Therefore, we have
refined the crystal structure of GaixIni1+xS3. The refinement was carried out by the method of Rietveld
on the basis of powder diffraction data. As a result, it was established that the crystals of the
orthorhombic phase are characterized by the composition Gaoglni.2Ss.

By high-temperature X-ray diffraction, we also studied the temperature dependence of the

deintercalation of the mentioned in above intercalates Gao.gIlni 2S3 - 4-AP.

[11  HU.P. Amupacnanos, I'.I". I'ycetinos, A.C. Kynues, X.C. Mameoos Kpucramnudeckas CTpyKTypa
pomouueckoro GalnSs. // Kpcramnorpadus, 1987, 1. 32, Nel, c. 243-244.

[2] HU.P. Amupacnanos, FO.I'. Acaoos, A.A. Mycaes, b.I'. Tacues, I"M. Hugpmues, 4.0. Mameospos
Pentrenorpaueckoe 1 ONTHYECKOE UCCIIEIOBAHNS MHTEPKATMPOBAaHHBIX KprcTauioB InGasSs. //
Heopr. matep., 1990, 1. 26, Ne§, c. 1614.
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PREPARATION AND STRUCTURAL PECULIARITIES OF HIGH-DENSITY
POLYETHYLENE FILMS WITH EMBEDDED InP and Ge PARTICLES

S.S. RASHIDOVA®?, SM. RZAYEVA?, T.H. ISMAILOV®

“Institute of Physics of Azerbaijan National Academy of Sciences,
Baku, 31, H.Cavidave. AZ 1025, Baku, Azerbaijan,
YBaku State University,
23, Z.Khalilov, AZ1073,Baku, Azerbaijan;

rzayevasitare(@gmail.com

In the present work X-ray fluorescence microscopy (XRFM) in combination with X-ray
diffractometry (XRD), atomic force microscopy (AFM) and Fourier -Transform Infrared (FT-IR)
spectroscopy is used to characterize the films of High Density Polyethylene (HDPE) with different
thickness (10, 50, 100, 200 pm) and content (2,3,4,6,10 vol.%) of InP/Ge particles with the size of
<1 pm. The distribution of the active components in the polymer matrix, surface morphology of the
material as a function of InP/Ge content are determined. The HDPE films with dispersed InP and Ge
particles as the fillers obtained by the method of mechanical grinding (Planetary Ball Mill PM 200,
Retsch, Germany) were prepared by hot pressing under a pressure of 10 MPa and at a temperature of
T=140°C of a homogeneous mixture of fillers with polymer matrix. The surface morphology and
content of InP and Ge in various local zones of the polymer matrix for these films were determined
by AFM and XRFM methods, respectively. The maps of the distribution of elements in a composite
by scanning its surface with a spot of a beam 10 um and 100 pum in diameter were constructed as a
function of concentration of InP and Ge in the samples. The uniformity of the filler distribution in the
films was controlled also by the FT-IR absorption spectra. The phase composition of inorganic fillers
was determined from the X-ray diffraction (XRD) patterns. The dielectric and optical properties of
materials depending on the content (up to 10 vol.%) of the inorganic fillers - indium phosphide and
germanium in the films were studied.

The results of these studies are used to optimize preparation technology and required properties

of these films.
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NEW SILICON PHOTOMULTIPLIER WITH SMALL PROBABILITY OF AFTER
PULSING AND OPTICAL CROSSTALK EFFECTS

A.Z. SADIGOV!, F.I. AHMADOV!, G.S. AHMADOV?
I_National Nuclear Research Center, Baku, Azerbaijan
2_Joint Institute for Nuclear Research, Baku, Azerbaijan
saazik@yandex.ru

The avalanche photodiodes, also called silicon photomultipliers (SiPMs) have great potential
applications in field of nuclear-physics, medical and communications. They are able to quickly and
effectively register weak light current and single photons. However, due to high coefficients (=10°)
of avalanche amplification of signal the optical crosstalk and after pulsing effects are manifested
which significantly increase the noises.

Within the framework of this work, a new avalanche photodetector has been developed and
experimentally implemented, where is possible to solve the above-mentioned problems, namely, to
significantly reduce the likelihood of optical crosstalk and after pulses. The basic idea underlying the
new SiPM is the reduction in avalanche amplification in pixels and use of an individual amplifying
element for each pixel to obtain a sufficiently high gain. Such an individual amplifying element is a
micro transistor which is connected to pixel. The n-p-n type micro transistor can be formed directly
over a small portion of the p-type pixel area made on a n-type conductivity substrate. For example, a
micro transistor can occupy not more than 1% of the area of a micro pixel, which means a minimal

decrease in the sensitive area.
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DAGIDICI VO STABILLOSDIRiCi AMILLORIN TOSIRINDON SONRA NANOGIL
OLAVOLI POLIETILEN NANOKOMPOZITLORIN ELEKTRIK PARCALANMASINDA
MOLEKULYAR PROSESLOR

A.R. SADIQOVA, M.9. RAMAZANOYV, A.9. HADIYEVA

Institute of Physics, Azerbaijan National Academy of Sciences, AZ-1143 Baku
arzu-sadigova@mail.ru

Yiiksok sixligl polietilen (YSPE) sintetik polimerlor i¢orisindo an yaxsi dielektrikdir. Cox ciizi
nom vo riitubot kegiriciliyino malik oldugu iigiin onun elektroizolyasiya xassalori uzun miiddot suda
saxlandiqdan sonra da doyismir. YSPE-nin elektrofiziki xassolori hartorofli aragdirilmisdir. Homginin
odobiyyatda YSPE-nin elektret stabilliyi vo elektrik aktiv qiisurlarin parametrlori haqqinda genis
molumat verilmisdir.

Kompozit material olaraq YSPE-yo daxil edilmis geyri-iizvii alavo kimi istifado olunan Na*
montimorillonit torkibli nanogil (NG) gotiiriilmiisdiir. NG tobaqoli qurulusa malik, gqalinligir 1 nm,
uzununa Slgiilori 50-150 nm olan gil minerallarinin {imumi adidir. Istifade edilmis NG ilo alman
YSPE nanokompozitlorin elektrik moéhkomliyinds artim gozlomok monasiz olardi, ¢ilinki NG orta
kegirici (p=10* Om-m) minerallar sinfina aiddir.

YSPE vo onun asasinda alinmig nanokompozitlorden alinan momulatlar istifads olunaraq zaman
kecdikco kohnolmoyo baslayirlar, yasama miiddoti azalir. Kohnolmo uzun illor ¢okdiyi iigilin
kohnolmoni laboratoriya soraitindo do apara bilorik. Todqiq etdiyimiz bu isdo destabillogdirici
(dagidic1) amil olaraq elektrik bosalmasindan, stabillosdirici amil olaraq iso orientasiyadan istifado
edilmisdir. Bu nlimunalari elektrik bosalmasinin vo orientasiyanin tasirind moaruz qoymaqla bas veron
dayisikliklor miiqayisali sokilda dyronilmisdir.

Elektrik bosalmasinin tosir etdiyi az vaxtlarda (2-3) saatda hor iki niimunonin elektrik
mohkomliyi (E) artir vo kohnolmonin miiddati artdiqca azalma gozlonilir. Nanokompozit
niimunolords NG elektrik bosalmasiin tosiri zamani atomlararasi rabitolorin qirilmasinin,
mikrobosluglar vo mikrogatlaglarin omalo golmasinin qarsisini almagla oksidlogsmo zamani karbonil
qruplarin yaranmasini angallayir.

Stabillosdirici amil kimi istifado olunan orientasiyanin tasirinin tocriibi naticalori gostarir ki,
orientasiya doracosi artdigca E-nin artmasi hor iki niimuns ti¢lin forqlidir

YSPE-yas slavs edilon NG hissociklorinin hacmi artdiqca nanokompozitlarin elektrik méhkomliyi
azalir. Elektrik bosalmasinin tesir miiddatindon asili olaraq nanokompozitlorde E-nin azalma stiroti
YSPE-ya nisbaton azdir. Orientasiya daracasindan asili olaraq hor iki niimunanin E-si artmisdir vo
saf YSPE-do artma siiroti nanokompozito nisboton ¢oxdur. NG stabillosdirici amillora nisboton

destruktiv proseslorde daha aktiv rol oynayur.
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MAGNETIC PROPERTIES OF ANTIFERROMAGNETIC CHAIN TERNARY
SULPHIDES KFeS2 AND TIFeS:2

Z.SEIDOVY, V. TSURKAN?3, H-A. KRUG VON NIDDAZ, 1. FILIPOVAS3, D. CROITORE?,
A. GUNTHER?, A. KITAMOV*, F. VAGIZOV*, L.R. TAGIROV*5, AND A. LOIDL?

!Institute of Physics, Azerbaijan National Academy of Sciences, AZ-1143 Baku
’EP V, EKM, University of Augsburg, D-86135 Augsburg
3Institute of Applied Physics, MD-20208 Chisinau
*Institute of Physics, Kazan Federal University, 420008 Kazan
SE.K.Zavoisky Physical-Technical Institute of RAS, 420029 Kazan

* zsyu@mail.ru

The ternary iron sulphides KFeS; and T1FeS: consisting chains of edge-sharing FeS4 tetrahedra
have been investigated by means of magnetic susceptibility, specific heat, and ESR measurements.
The single crystals exhibit collinear antiferromagnetic (AFM) order with strongly reduced moments
below 252K and 196K, respectively. For KFeS, compound the small anomaly in C(7) and the
corresponding low value of entropy at 7Ty indicate a significant spin reduction and the existence of
AFM fluctuations even far above Ty. The specific heat measurements of T1FeS> do not show any
anomaly at Ty [1]. The high temperature susceptibility data of KFeS, and TIFeS, suggest a one-

dimensional metallic character along the chains.

[1] M. Aldzhanov, N. Guseinov, G. Sultanov, and M. Nadzafzade, Phys. Status Solidi B 159,
K107 (1990).
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TO THE PROCESSES OF HYDRATION IN SOLUTIONS

G.M. SHAHBAZOVA, E.A. MASIMOV
Baki Doviat Universiteti
shahbazova.gunel @ mail.ru, masimovspectr @ rambler.ru

Hydration is the process of attaching water molecules to the ions introduced into it, atoms,
molecules. The process of hydration in the general case characterizes practically all the structural
and energetic changes that occur in the solution. The degree of hydration is characterized by the
number of hydration (h) and the thickness of the hydrate shell of the solute particles. There are
many methods for determining the number of hydration based on the different properties of the
solution. The obtained values of the number of hydration, determined by different methods, do not
usually coincide. A simple and convenient method of determining the number of hydration based on
determining the concentration dependence of the refractive index of the solution was proposed [1,
2]. The sum of the hydration numbers of the ions K ™ and Br” was calculated using the formula
given in [1, 2], which turned out to be equal to hk ++ hgr. = 24.2. Further, the effects of polyethylene
glycol (PEG-6000) on the sum of the hydration numbers for the K " and Br ions were studied. The
introduction of the polymer in the solution is reduced by the number of hydration of the ions, which
apparently is due to the role of the oxygen atom of PEG, competing with ions, in interaction with

water molecules.

[1] D.4. Macumos, X.®. Ab66acoe Journal of Qafqaz University N23, 2008, ctp.59.

[2] E.A.Masimov and H.F.Abbasov, Russian Journal of Physical Chemistry A, 2012, Vol. 86, No.
3, pp. 399-401.

[3] E.A.Masimov and H.F.Abbasov, in Proceedings of the Conference on Chemical
Thermodynamics, June 20 — July 6, 2007, p. 3S239.
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Bropas nonosuna XX B. Texuuueckuii mporpecc, mupokasi IpuMeHsIeMOCTb MOJIYITPOBOAHUKOB.
3apyOeKHBIC yUEHBIE JAJCKO ONEPEKaau COBETCKYH0 Hayky. B 1955r. B MHcTuTyTe QU3NKU H
matematuku AH A3. CCP pgestenbHOCTh NOK. ¢u3.-mar. Hayk, wieH-kopp. AH As. CCP
I".b.A6ynnaeBa Obuta akTUBHOW. B rogoBoMm miane yxe nosisuiach [Ipo6iema «llomynpoBoaHuku
U X TEXHUYECKOE MPUMEHEHHUEe» MO ero pykoBojactBoM. [.b.AOayniaeB OblT OMHUM H3 TEX, KTO
SICHO BUJIET aKTyaJIbHOCTh MpoOsieMbl. Ero HayyHass HHTYUIUS TIOMOTJIA YIOBUTH MyJIbC BpeMeHu. B
Otnene ¢u3MKM OCHOBHBIMH TpobOiemaMu Obutd pusmnka HedTH W (U3MKA TOIYIPOBOIHHUKOB.
[TepBoe MecTo yxe 3aHsuta (u3uKa MoMynpoBoaHukoB. B 1957 1. I''b.AOaymiaeB Ha3HAYCH
nupektopoM Muctutyra ¢usuku u matematuku AH A3. CCP. 3a KopoTKuii MpOMexXyTOK BpeMeH!
Wuctutyt, 6naronaps padoram I'.b.AGaynnaeBa u ero y4eHUKOB IO MOJy4eHUI0 KprcTauioB Se, Te,
UX CIIOKHBIX COEJIMHEHHH, KOMIUIEKCHOMY U3YUEHUIO UX (H3MUECKUX CBOMCTB M CO3JIAaHHIO HOBBIX
MOJTYITPOBOTHUKOBBIX ITpeoOpa3oBareneld MpuoOpesa aBTOPUTET OJHOTO M3 BEIYIIMX HayYHBIX
ueHtpoB Coerckoro Coroza. B 1957 r. UncturyT ¢usuku u marematukn AH A3. CCP yrBepxkaex
ronoBHoi opranusanueri B CCCP HaydHO-TeXHHMYeCKOro HampasiieHUs «Du3nka M TeXHUKa
puOOpOB Ha OCHOBE Sey». Pabots! nutn aktuBHO. B 1969 r. UnctutyTt ¢uszuku AH AzepOaiimkana
ObU1 TOBTOPHO yTBepkAeH rojoBHbIM B CCCP no teme «®@usuka ceneHa u temtypa. TexHuka u
npubopoctpoeHre Ha ux ocHoBe». Unctutyt pusuxku AH Az. CCP B MupoBoii Hayke OblT IpU3HAH
BEAYIIMM Hay4YHBIM YUpEeXJEHHEM IO HcciefoBaHuI0 ¢pusndeckux cBoiictB GaSe u Se. 3aciyr u
nobden Obulo JoctarouHo. Bo Bcex aTux mobOenax sICHO BHUAHA HayyHas M OpraHU3aTOpPCKast

NesTeIbHOCTh akageMuka [.b.AGynnaesa.
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ULTRA-THIN PDFE ALLOYS AND HETEROSTRUCTURES FOR CRYO-SPINTRONICS

L.R. TAGIROV"?, L.V. YANILKIN?, L.LR. VAKHITOV?, A.I. GUMAROV?,
A. ESMAEILI?, R.V. KADIROGLU ?, M.N. ALIYEV?, R.I. KHAIBULLIN

DEK. Zavoisky Physical-Technical Institute, FRC of RAS, Kazan, Russia
2 Institute of Physics, Kazan Federal University, Kazan, Russia
3) Baku State University, Z. Khalilov 23, AZ-1148 Baku, Azerbaijan,
Sibirsky trakt 10/7, 420029 Kazan, Russia
ltagirov@mail.ru

Dilute palladium-iron (PdFe) alloys attract considerable interest because of their potential
application in superconducting spintronics [1]. We studied growth conditions, structural and magnetic
properties of nanoscale thickness films and heterostructures based on Pdi..Fe, alloy with iron
concentration in the range of x=1-10 at.%.

Molecular beam epitaxy (MBE) technique of the PCR Federal Center of Shared Facilities of KFU
was used to synthesize either 20-50 nm thick epitaxial Pd;..Fe, alloy films, or pure epitaxial Pd films
for subsequent ion-beam implantation by Fe utilizing /LU-3 ion-beam accelerator (KPhTI of RAS).
For MgO/VN/Pd,.,Fe, ultra-thin superconductor-ferromagnet heterostructures the epitaxial vanadium
nitride layer was synthesized using ultra-high vacuum magnetron sputtering technique (MST). The
crystallinity and epitaxial growth conditions were verified applying in-situ LEED (low-energy
electron diffraction) and XRD methods, the static magnetic properties were measured by Quantum
Design PPMS-9 setup. The special attention was paid to Ferromagnetic Resonance (FMR) as an
extremely sensitive and accurate technique to measure components of magnetic anisotropy of the
studied systems. We found conditions for managing the magnetic switching properties of Pdi..Fex
films.

In summary, we succeeded in growth and characterization of ultra-thin epitaxial Pdi..Fe, films

with controllable magnetic properties. This work was supported by RSF project No 18-12-00459.

[11 J. Linder, J.W.A. Robinson, Superconducting spintronics, Nature Phys. 11, 307 (2015).
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SJIEKTPOITPOBOJHOCTH MOHOKPUCTAJIJIOB TBEPJABIX PACTBOPOB GaSexTei-x
B CWJIBHBIX SJIEKTPHYECKHUX ITOJIAX C YHETOM 3KPAHUPOBAHUA

A.M. ITAIITAEB!, B.I'. TATUEB'?, O.5. TATHUEB 23, P.®. MEXTHUEB*, .3. CAJIBIXOB!
! Hayuonanvuas akademus asuayuu, baxy, Azepoatiocan
2 Unemumym usuxu HAH Azepbaiioscana, baxy, Azepbatioscan
3 @unuan Mockosckozo 2ocydapcmeennozo ynusepcumema um. M.B. Jlomonocosa,
baxy, Azepbatioscan
4 Bakunckuti 2ocydapcmeennsiii yuusepcumem, baxy, Azepbatioscan
bahadur34@mail.ru

[IpencraBnensl pe3yinbratel  uccinenoBanus >¢dexra Ilyma-Openkens (OIIDP) ¢ yuerom
SKPaHUPOBaHUs, B CIIOUCTBIX MOHOKpHcTaax GaSe, GaTe u B TBep/bIX pacTBOpax Ha UX OCHOBE B

CHJIbHBIX DIEKTpHueckux nojsax no 10° V/em npu Temneparypax (103+250K). B cooTBeTcTBHH C

P
COOTHOIIIEHUEM | —— lgL=E LI HaOMIOaeTCsl JIMHEHHAs 3aBUCUMOCTh MEXIY
a(0) a(0) 4/m(0)kT

o o .
( ) lg U BEJIMYMHOM anekTpuueckoro nois E, (rae ¢ 371eKTponpoBOJHOCTh B CHIIbHBIX
o(0) o(0)

anekTpudeckux, a ¢(0) 3IEKTPONPOBOAHOCTL B 00JIACTH BBINOMHEHUS 3akoHa Oma). [Ipu pasHbIX
temmneparypax (103+250K) omnpeneneHbl HaKJIOHBI ATHUX TMPAMBIX HA OCHOBAHUM OIEHKH
xonnentparmu  n(0)=3-10"* - 5-10) cm™ HocuTemelr Toka B oOMHYeckoil 06macTH
3JEKTPONPOBOAHOCTU TBEPIBIX PACTBOPOB CIOUCTHIX MOHOKpucTamioB GaSexTeix (x=1.00; 0.95;

0.90; 0.80; 0.70; 0.30; 0.20; 0.10; 0).
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ONITHYECKMUE ITOCTOAHHBIE p-AgCuS IIPU PA3HBIX YIVIAX HAJIEHUSA CBETA

I'.C.TAJIZKHEBA, X. . JTUKAJINJIOBA, JI.H. AJIUEBA,

®.A. KABBIMOBA, T.llI. UBPATUMOBA
Hucmumym Dusuxu HAH Azepbatioscana
gulcahanhaciyeva@gmail.com

BrniepBbie TpoitHoe coenuHenne p-AgCuS nojyuyeHO KaTUOHHBIM 3aMELEHUEM KOMIIOHEHTOB B
ounapaori cucreme Ag>S-CuwS mpu Temneparype neputektuku 903 K [1]. M3 xommoBckux
u3Mepenuii Haiinensl konuenTpamus (3:10'°cm™), momsmxnocts (0,75-10%cM?B'c!) HOCHTENEH
3apsajga, dnIeKTporpoBogHocTs (3,6:10°0Om'em) coenmHenusa. DKCIepUMEHTANbHBIE CIIEKTPHI
PEruCTPUPOBATIUCH OT TOBEPXHOCTEH TOHKMX IUIEHOK ToimmHon 0,3-0,4 MKM, TOJIYYEHHBIX
TepMUYecKMM HamblleHueM p-AgCuS B Bakyyme ~10°Mm.pr.cT. Ha mnosepxHocth NaCl u
ONTUYECKOE CTEeKJ0. PeHTreHorpaduveckuii U s1neKTpoHOrpadUyecKuil aHaau3bl MOATBEPAUIN
UJEHTUYHOCTD MOJTY4YEHHBIX INIEHOK C UCXOAHON IMXTOH. CrekTpsl oTpaxenus R(A) u nmpomnyckaHus
T()) cuumanuch npu pasHeix yriaax nagenus cseta (0% 20%55% na cnekrpomerpax “Specord” u
“UKC” B undpaxpacuoit (MK) obnactu ciektpa 2,5-25 MKM nipu KOMHaTHOM Temrepatype. CekTpbl
MOIJIOIIEHUS PACCUUTHIBAJIMCH IO HOMOTpaMMme [2].

CriekTp HOTJIOLIeHHs, TIOCTPOEHHBIH Tpu pasHbIX yriax najgenus caera (0°; 20%55%) s oxuoit
u3 wi€HOK p-AgCuS, umeeT 0COOCHHOCTh B BHE UYEPEAYIONIMXCS MAKCHMyMOB U MHUHHMYMOB.
YcTaHOBIEHO, YTO HaOJt0/laeMble MUKU OOYCIIOBIJIEHBI MOTJIOIIEHWEM CBETa PELIETKOM, KOTopoe
HaKJIaJbIBAETCs] Ha MOIJIOIIEHHE CBOOOJHBIMU HOCUTENSIMH U ONPEAEISIOTCS MepexoiaMu JAbIPOK
MEX1y COOTBETCTBYIOIIMMH YHEPreTUUECKUMHU TOJ30HAMH BAJICHTHON 30HBI.

B TabGnuie npusenensl paccuntannble o cnekrpam R(A) u T(A) pynaameHnTanbHble ONTHYECKHE
MIOCTOSIHHBIE: [TOKa3aTeu rpesiomiienns (n) u norioueHus (k), onuceiBaroiye noBeaeHue MiocKon
9JIEKTPOMAarHUTHOM BOJHBI B TBEPJAOM Telle, a TakKe JEHCTBUTENIbHAsE M MHHUMas 4YacTH
JIUAJEKTPUYECKON TMPOHMIAEMOCTH (€£1M  €2), OTBETCTBEHHbIE 3a IIOBEJCHHME BEIIECTBA B

JIEKTPOMArHUTHOM MOJIE, U XapaKTEPUCTHUECKUE dIEKTPOHHEIE ToTepH (-Ime (w))

Tabnuna
VYrou nagenus [TapameTpsl
€l £ n k -Ime”!
HOPMAaJIbHBIN 11,16 4,31 3,4 0,63 0,03
20° 8,26 5,16 3 0,86 0,076
55° 5,19 5,79 2,55 1,14 0,096

[1] M.H.Aeaes, LLI.M. Aneckeposa, M.H1. 3apeaposa PU3NKO-XUMUYECKOE HCCIIENOBAHUE CUCTEM
AgS-CuzS, AgaSe-CusSe. IAH A3zep6. CCP, Ne5, 20 (1971)

[2] A. Kahan, H.G.Upson Report on Determination of the Optical Absorption Coefficient. Project
5621. Cambridge Research laboratory, office of Aerospace Research, US (1971)
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ABOUT ORIGIN OF FERROMAGNETISM IN RUTILE (TiO2)
IMPLANTED WITH VANADIUM IONS

LR. VAKHITOVY, A.A. SHEMUKHIN?, N.M. LYADOV?® V.F. VALEEV?,
B.Z. RAMEEV?, L.R. TAGIROV!*4, R.I. KHAIBULLIN®

D Institute of Physics, Kazan Federal University, Kazan, Russia
?) Skobeltsyn Institute of Nuclear Physics, Moscow State University, Moscow, Russia
3) Zavoisky Physical-Technical Institute, FRC Kazan Scientific Center of Russian Academy of
Sciences, Kazan, Russia
) Institute of Applied Research, Tatarstan Academy of Sciences, Kazan, Russia
* 420111 Kazan, Kremlevskaya str. 16a, Russia,
iskvakhitov(@gmail.com,

Accelerated to 40 keV vanadium ions were implanted into single crystalline plates of rutile
(TiO2) with the dose of 1.5x10'7 ions/cm? to synthesize diluted oxide magnetic semiconductor.
Magnetic (VSM) measurements have shown that vanadium-implanted TiO> reveal ferromagnetic
response at room temperature. The subsequent high-temperature annealing of the samples in air, as
well ion implantation with inert gas (argon) into rutile at the same dose, had been done to explore the

contribution of radiation defects to magnetic properties of vanadium-implanted TiO,.

The source and origin of ferromagnetism in vanadium-implanted TiO, samples were investigated
by using structural methods: SEM, RBS in random/channeling modes, and XPS with depth profiling.
In a result, vanadium implant was found in different valence states: in neutral form as a dispersion of
magnetic nanoparticles in surface layer or in oxidation state (3+, 4+ or 5+) as the isolated ions of
vanadium in interstitial or substitutional positions of rutile lattice. The observed ferromagnetism is
refereed to paramagnetic V>*** jons which diffused into a bulk of rutile. These paramagnetic ions are
linked into a ferromagnetic cluster by the indirect exchange via electron trapped by nearer point
defects (oxygen vacancies). The oxygen vacancies were hilled during annealing in air atmosphere
that leads to suppression of the ferromagnetic response in vanadium-implanted rutile after the

annealing.

This work was funded by RFBR grant (Nel8-32-01039-mol_a) and implemented utilizing
equipment of the PCR Federal Center of Shared Facilities of KFU.
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Poly(3-hexylthiophene) (P3HT) BASED ORGANIC FIELD - EFFECT TRANSISTOR:
FABRICATION, ELECTRONIC CHARACTERIZATIONS AND DEVICE SIMULATION

DILEK TASKIN GAZIOGLU!', MAHARRAM Z. ZARBALIYEV?#, FATIH DUMLUDAG?,
SAVAS BERBER!, AND MIRHASAN Yu. SEYIDOV! 4
'Department of Physics, Gebze Technical University, 41400 Gebze, Kocaeli, Turkey
’Department of Physics, Harran University, 63300 Urfa, Turkey,
SDepartment of Physics, Marmara University, 34722 Istanbul, Turkey

*Institute of Physics Azerbaijan National Academy of Sciences, AZ - 1143 Baku, Azerbaijan

The fabrication and performance of poly (3 —hexylthiophene) (P3HT) based organic field - effect
transistor (OFET) with bottom - contact top - gate configuration using Thermoplastic Polyurethane
(TPU) as gate dielectrics, Gold (Au) and/or Silver (Ag) as source - drain electrodes are deposited.

The electro - spinning coating technique in air, under ambient conditions, was carried out to
obtain the TPU polymer thin film organic gate insulator. TPU solution for electro - pinning solutions
were prepared. Different electro - spinning processing time (1, 2, 3, 4, 5, and 6 h) were used for each
solution to fabricate TPU organic gate insulator with different thicknesses. Finally, the TPU insulator
layer was dried at 130 °C for 10 min.

Electronic properties of P3HT - based OFETs have been carried out by I — V measurements and
the effect of TPU gate insulator thickness on the electrical performance of fabricated devices has been
investigated. Values measured with respect to charge transport between source and drain are obtained.

Additionally, we present results of ab initio calculation for energies of the highest occupied
molecular orbital (HOMO) and lowest unoccupied molecular orbital (LUMO) of P3HT organic
material. HOMO and LUMO energy diagram of P3HT molecular conductor was used for an analysis
of charge transfer physical mechanism and experimental results.

The gate - voltage (V;) dependence of the source - drain current — the source - gate voltage (Ipg —
Vsg) characteristics of P3HT based OFET are analyzed. The effect of TPU gate dielectric layer
thickness, type of metal contact in a bottom — gate and work function of metal electrodes in top -

contact configuration on the performance of fabricated OFET devices, and charge carrier mobility

(u), threshold voltage (V;y,), on - off ratio (I /Iprr) and their comparative analysis is received.
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OIITUMAJIBHBIE OIIEPAIIUOHHBIE ITAPAMETPBI JIJIS1 IIOJITYYEHUA
MOHOKPUCTAJIJIOB COETUHEHUM TUITA A"-BY C 3AJIAHHBIM
KOHIEHTPAIIUOHHBIM ITPO®UJIEM METOJIOM 30HHOM ILIABKA

3.M. 3BAXPABEKOBA, A.H. AJIEKIIEPOB, B.K. KA3UMOBA,

I'.X. A’KKJJAPOB
Hncmumym @uzuxu HAH Azepoaiiosncana, baxy, Azepbaiiosxcan
E-mail: zangi@physics.ab.az

B LIIMPOKOM pany IIOJIYTIIPOBOXHUKOBBIX TBEPABIX pacTBOpOB 0co0oro
HHTEpeca 3aCIyKUBal0T MOHOKPHUCTAJLIBI TBEPABIX PACTBOPOB IOJYIPOBOJHUKOBBIX  COCIMHEHUMN
tuna Alll-BV. Kpucramisl 3T0oi CUCTEMBI IIMPOKO HCIOJIB3YIOTCS B COBPEMEHHOM TEXHHMKE U
pElIeHNe TEXHOJIOTMYECKUX 3aJad [0 BBIPAIIMBAHMIO 3TUX MOHOKPUCTAJUIOB C 3aJaHHBIM
aKCUAJIbHBIM PACIPENEICHUEM KOMIIOHEHTOB BJOJIb PACTYILErO CIUTKA JOCTaTOYHO AKTYaJbHO Ha
CErOJHAIIHUN JEHb.

B nacrosmieil pabote B mpaHHOBCKOM NPUOIMKEHUHU peElIeHa 3ajadya KOHLIEHTPAaLMOHHOTO
pacrpeieieHlsi KOMIIOHEHTOB BJI0JIb KPUCTAJIJIOB TBEPABIX pacTBOpoB coenuHeHuit tuna Alll-BV,
BBIPAIIEHHBIX METOJOM 30HHOM IuIaBKU. C ydu€TOM CIIOKHOIO H3MEHEHus Kod(puiueHra
cerperauMyM  BTOPOTO KOMIIOHEHTa C COCTaBOM pacIulaBa, pPACCUUTAH PsJ  aAKCHAIBHBIX
KOHIEHTPALMOHHBIX MpoQuiiell KOMIIOHEHTOB B KpUCTajlaXx 3Toro tuma. [lokazaHa BO3MOXXHOCTh
YIOPABJICHUS B IIUPOKHUX Ipefenax KOHLEHTPALMOHHBIM pacIpeleICeHUEM KOMIIOHEHTOB B
pacCcMaTpuBaeMbIX KpHUCTAJUIAX IIyTEM M3MEHEHUS JJIMHBl DPACIUIaBICHHOM 30HBI. AHamu3
IIOJIyYEHHBIX PE3yJbTAaTOB OINPEIECISACT ONTUMAJIbHbIE TEXHOJOTMYECKHE IapaMeTpsl I
BBIpALIMBAaHUS KPHUCTAUIOB TBEPIBIX pacTBopoB coenuHeHuil tuna Alll-BV ¢ ¢ 3amanHbM

OOIHOPOJHBIM U IICPEMCHHBIM COCTaBaMHU BJAOJIb MaTPUIIBI.
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KOMIbIOTEPHOE MOJEJTUPOBAHUE KOHIEHTPALIMOHHBIX MTPO®UJIEI
MMPUMECEN AJJIOMUHUS M THANUS B MOHOKPHUCTAJIJIAX TEPMAHMIA-
KPEMHMIA, BRIPAIIEHHBIX METO/IOM JIBOVHOI NOANMUTKH! PACILIABA

3.M. 3BAXPABEKOBA, B.K. KA3BUMOBA, A.A. AJIEKIIEPOB, I'.X. A’)KIAPOB
Hnemumym @uzuxu HAH Aszepbaiioscana, baxy, Azepbaiiosican
zangi@physics.ab.az

Pabota MHOrOUKCIEHHBIX TPUOOPOB, JIEKAIIUX B OCHOBE COBPEMEHHONW MUKPO- U
OIITORJIEKTPOHHOHN MPOMBIIINIEHHOCTH, B TIOJIABJISIONIEM OOJILITMHCTBE CIy4YaeB ONpeaesieTcs
BHEAPEHHBIMH B KPUCTAJUT IPUMECSIMU. DTO OINPEIEIISeT aKTyalIbHOCTh paboT, HAlIPaBJICHHBIX Ha
KOHTPOJIMPYEMOE JIETHPOBAHUE MOTYIPOBOJIHUKOBBIX MATEPUAJIOB.

B Hacrosiieit pabote pelieHa ogHOMEpHas 3aa4a Mo aKCUaIbHOMY paclpeIeICHUIO IpUMecei
Al u In B 0qHOPOAHBIX, IO COCTABY OCHOBHBIX KOMIIOHEHTOB, KpHCTaJIJIaX TBEPABIX pacTBOpoB Ge-
Si, BBIpalIEHHBIX METOJOM JBOMHOM MOANMTKH paciuiaBa. TeOpEeTHUECKYIO 3a/lauyy aKCHUaTbHOTO
pacrpeenieHus IpuMeced peiany B mpaHHOBCKOM IMPHUOIMKEeHUU. Pe3ynbTaTel MaTeMaTH4eCKuX
pacdy€ToB JEMOHCTPUPYIOT BO3MOXKHOCTh YIPABJIEHHUS B IIMPOKUX IpelesaX KOHLEHTPAUUOHHBIM
npodunem mnpumeceid B kpuctamwiax Ge-Si 3agaHHOro cocTaBa, MYTEM COOTBETCTBYIOIIETO
M3MEHEHHS COOTHOIICHUH CKOpOCTefI KpucTtaJuin3allvi U NOANWUTBIBAHUA pacClljiaBa rCpMaHHUCBbIM 1
KPEMHHUEBBIM CTEpKHAMU. [lokazaHO, 4TO METOJ ABOMHOMW MOJIMUTKU paciuiaBa AAET YHUKAIbHYIO
BO3MO’KHOCTb BBIPAILMBAHMS MOJHOCTHIO OTHOPOAHBIX KpucTamuioB Ge-Si< Al; In >, kak 1o coctaBy

OCHOBHBIX KOMIIOHCHTOB, TaK U [0 KOHICHTPAIUOHHOMY HpO(I)I/IJ'II-O anMeceﬁ.
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MOP®OJIOT sl MOBEPXHOCTH TOHKOM IJIEHKH Cu2ZnSnSes, IOJTYYEHHOM
METOAOM MAT'HETPOHHOI'O PACIIBIVIEHUSA

H.H. ABAYJIBAIE, U.A. AJIUEB, I.A. AXMEJIOBA,
C.lI. KAXPAMAHOB, H.H. MYPCAKYJIOB

Hucmumym @usuxu HAH Azepbauioxncana
nnmursakulov@physics.ab.az

MeTooM MarHeTpoOHHOTO pachbUIeHHs B arMmocdepe aproHa Ha CTEKJISHHOW — IMOAJIOXKKE
BBIpAIEHbl TOHKOIIEHOYHBIE CTPYKTYpbl Mo/Cu2ZnSnSes/CdS/Mo. UccnenoBaHbl OBEPXHOCTHBIM
pensed u HaHOCTpykTypa mieHOK Cu2ZnSnSes (CZTSe). IInenku CuxZnSnSes (CZTSe) Obutm

nostydeHsl TosuHon 50-150 nm.
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CnenaHbl CpaBHUTENIbHBIA aHAJIN3 MOP(OJIOTUU IUICHOK, MOJIYYEHHBIX HENOCPEICTBEHHO Ha
CTEKJISITHHOW MOJIJIOKKE U Ha MMOBEPXHOCTH HUKHEW METaJUIMYECKON TOHKOM IUIEHKH U3 MOJIMO/IeHa.
N3BecTHO, YTO Kak AeKTpudeckue (Hampumep, yaeabHas MPOBOJUMOCTb) U ONTUYECKHUE CBOWCTBA
(ko3¢ punmentsl oTpaxxkenus u noriouieHus) CZTSe 3aBUCAT Kak OT TOJIIMHBI IJIEHKH, TaK U OT
MOBEJICHHSI TPOBOIUMOCTH ¢ OCOOEHHOCTSIMU pelibe(a MOBEPXHOCTH.

[enbto naHHOW pPaOOTHI SABISETCS BBIABJIECHUE AKTHBHBIX IMOBEPXHOCTHBIX HAHO OOBEKTOB
METOJIOM aTOMHO—CHJIOBON MHKPOCKOIUHU. PacCMOTpeHbl OBEPXHOCTHBIE HAHO OCTPOBKH IJIEHOK
CZTSe, nony4eHHbIX KaK Ha CTEKJISIHHBIX MOAJIOKKAX, TAK M Ha IPEIBAPUTEILHO HAHECEHHOM Ha
crekno IwieHke Mo. IlomyueHsl cnepyroniye CTpykTypel: a) Ha noBepxHocTH CZTSe BBISIBIEHBI
HAaHOOOBEKTHl C PA3JIMYHBIM MPOCTPAHCTBEHHBIM pacnojoxkeHuemM HaHo octpoBkoB (HO)
PETYISPHBIX paBHBIX BHICOT - 5-10 nm; 6) nuddy3nonusie — ckoHeHTpupoBanHbie HO ¢ BeicoTamu
6onee 15nm. YcranoBneHo, 4To nuddy3noHHBIE TPOLECCH B BUIE KOAIECIECHIIMH MPHBOISIT K
COMMKEHUIO OT/AETBHBIX MAJIbIX HAHOYACTHII U OOPa30BaHMIO KOHTAaKTOB MEXJy HUMH; MOTYT
B3aMMOJIEHCTBOBATH J1Ba, TpH U 6osee HO. Bee n3noskeHHOE MpOIEMOHCTPUPOBAHO Ha PUCYHKE.

Pabora nonnepxxkuBanace porgom YHTLI (mpoekT Ne 6148).
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BJMSIHUE OBIIEN BA3KOCTH )KUJIKOCTEN HA AMILTUTY bl
OIITO-AKYCTUYECKOM BOJIHBI

M.A. MYCAEB, I''T. TACAHOB, A.H. JUKA®APOBA,
H.H. TAIIIMMOBA, A.H. 3EHHAJIOB

Asepbatiodcanckuii I'ocyoapcmeennwiii Ynusepcumem Heghmu u I[lpomsiunennocmu,
baxy, Azepbatioscan, aymin@mail.ru

[IpumeHsisi cCHeKTpadbHBIA METOX C TPHUBICYCHHEM METOJNA TepelaTOYHBIX (DYHKIHIA
TEOPETUUECKH UCCIIEOBaHbl BIUSIHUE OOIIEH BA3ZKOCTU (CyMMa CIBUTOBOM M OOBEMHOI BSI3KOCTH)
AKHJIKOCTU Ha (hopMupoBaHHEe (PPOHTA ONTO-aKyCTUUYECKON BOJIHBI U HAa aMIUIUTY/bl aKyCTUYECKOIO
JaBJICHHUS.

[Tpu BO3/EHCTBUU 3JIEKTPOMArHUTHOTO M3JIyYEHUS Ha KUIKOCTh BO30YKJIEHUE aKyCTUYECKOU
BOJIHBI BO3MOXKHO 33 CUET pa3jM4yHbIX MexaHu3MoB. [[isi omucaHus TEpMO-ONTUYECKOTO
BO30YKJIEHHs] aKyCTUYECKHUX BOJH B KUJAKOCTAX B [1] mpUMeHss 3aKOH COXpaHEHHUs UMITYJIbCa
IIOJIYYEHO CIEAYIOLIEE YPAaBHEHHE

FCp_ 09 b o oGP

= I f(t)e™ (D
o Sz ez cp W 0°

PI~0

4 . . .
rae p= 6 + 577 06ma;1 BA3KOCTB, T.C. CYMMa CABUTOBOU U 00BbEMHOI BSI3KOCTEH.

OnTo-akycTHueckass BOJIHA, BO3HHUKAOIIAs IMpU B3aUMOAECMCTBMM JIa3epHBIX Jy4ded cC
AKHJIKOCTBIO, TIPU PAaCIpOCTPAHEHUH B KMJKOM cpezie HeceT ¢ co0oil mHpOopMalLHIo O CTPYKType U
¢usnyeckux cpoiicTBax cpenpl. [IpuMeHss MeTo] mepeAaToyHbIX (YHKIMHA MOXKHO YCTaHOBUTD
BIUSHUE (PU3UYECKMX CBOWCTB JKMJIKOCTM Ha (OPMHUPOBAHME U pACHpPOCTPAHEHUE ONTO-
aKyCTHUYEeCKOM BOJIHBI. JlaHHas 3a/1adya MaTeMaTUYECKU CBOAMTCA K pelleHuto 1ruddepeHnaibHoro
ypaBHeHMs (1) mpHu HyJEBBIX HadyaJdbHBIX ycloBUAX. s pemieHust ypaBHeHus (1) mpumensercs
CIEKTPAJILHBIA METONI.

[1] B.D.0yces, A.A. Kapabymos. J1azepnas ontoakyctuka. Mocksa. U3n-Bo «Hayka». 1991.C.304.
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Ob OJHOM METOJE PACYETA MAT'HUTHBIX 9JIEMEHTOB C YYHETOM IIETJ/IN
I'MCTEPE3UCA

H.j1. MAMEOB, A.H. TIKA®APOBA, M.A. IXKA®APOBA
Asepbatiodcanckui I'ocyoapcmeennviii Ynusepcumem Hegpmu u I[lpomviuinennocmu,
baky, Azepbatiocan,
mr.nuraddind7@mail.ru

B nmanHoii pabore ucciemyeTcs NEPUOJAMYECKHI TPOIECC, BO3HUKAOIIMA B HEIMHEHHBIX
beppomarHuTHBIX cpenax. [Ipu 3Tom 3a1aua CBOIUTCS K PEIICHUIO KpaeBoH 3a1aun 03 HadaabHBIX
ycioBuid. [IpennokeHHbI METO/ pacueTa MAarHUTHBIX 3JIEMEHTOB C YYETOM NETJIM THUCTEepe3uca
MO3BOJISIET PACCUUTHIBATH AJIEKTPOTEXHUYECKHE YCTPONUCTBA C MATHUTHBIMU 3JIEMEHTAMU, IPUHIIHIT
JEHUCTBUSI KOTOPBIX OCHOBAaH Ha HCIIOJIb30BAHMHM HEJIWHEHHOCTH B XapaKTEPUCTHUKE MarHUTHOTO
DJICMEHTA.

[Ipu wccrnenoBaHWM MEPHOAMYCCKHUX IPOIECCOB B HEIMHEHHBIX (DEPPOMATHUTHBIX Cpelax ¢
IJI0CKOMapaUIeNbHBIM IT0JIeM BO3HUKAET He0OX0IUMOCTh PEIICHHUS CIIeAYIOIIeH KpaeBoil 3a1auun 6e3

HavdaJIbHBIX YCJ'IOBI/Iﬁ

azH:},aB,—a<x<a,—00<t<00, (1)
ox’ ot
B=f(H.H,) )
aH(a,t) + ﬂ—aHéa’ D = psinwt
x , —0<t<o 3)
aH(-a,t) - ﬁ—aH(a_a’[) = vsinwt
X

3aBucuMoOCTh (2) mpencTaBisieT CcO0OM CEeMEWCTBO CTaTHUYECKUX IIETeNlb TUCTepe3nca ¢
Pa3TMYHBIMU 3HAYEHUSIMU MaKCUMAalbHOUW HAMPSHKEHHOCTH MarHUTHOTO MoJis. [ paHUYHbIE YCIOBUS
(3) mony4aroTCst MyTeM COBMECTHOTO PEIIEHUs YPABHEHUS MJICKTPUUECKON 1IETTH U YpaBHEHUS TIOJIS.
N3-3a CIOXKHOCTH aHAIMTUYECKOTO PEIICHUS IMOCTABJICHHOW 3a/Ja4él MPUXOAHUTCS HCIOIH30BATh

YUCJICHHBIA METOJ PELLICHUS C IPUMEHEHNEM METO/1a KOHEUHBIX pasHocTer. Ho rpu 3TOM BO3HHKaET
TPYIHOCTD, CBA3aHHAs ¢ TeM, 4To 3aBucuMocts H = H (Xx) memsBecTHa. J[yist ONpeIeNieH s TOM
3aBHCHMOCTH B paboTe paccMaTpuBaeTcCsi BCIIOMOTraTelbHas KpaeBas 3ajlada C HCIOJb30BaHUEM
OCHOBHOM KPHBOW HaMarHWYMBaHUSI, PEIIEHHE KOTOPOH MO3BOJISIET ONpeNenTh Beipaxenne H, (x)
TeM caMbIM HAXOAUTCS 3aBUCUMOCTh B = f(H ) IpH JTF00BIX 3HAYEHHUSIX IEPEMEHHON x € [—a,a]. B

JanbHeWIeM 1 pemieHUs mocraBieHHod 3amaun (1), (2), (3) wucmonwp3dyercs MeEToA

IOCICI0OBATCIIBHBIX HpPI6J'IPI)K€HPII>i B COYCTAaHUHU C METOAOM ITPOTOHKH.
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HAHOYACTHIbI B UMITYJbCHbBIX MAI'HUTHBIX ITOJIAX — U3SMEPUTEJIBHBIE
METOAUKHU U DKCIIEPUMEHT

JI.A. BAJIAEB, A.A. KPACUKOB, A.A. BAJIAEB, A.A. TYBPOBCKHM, C.H. IIOIIKOB
Huemumym usuxu um. JI. B. Kupencrozo CO PAH,
— Obocobaennoe noopazoenenue PUIL] KHI] CO PAH,
660036, Poccus, Kpacnospck

VMnynbCcHbIE MarHUTHBIC TMOJISI HIMPOKO HCHOJB3YIOTCS B UCCIEIOBATEIBCKUX J1A00OPATOPHUSX
Mupa. B OonbIIMHCTBE CllydaeB BHUMAHHUE HCCIEIOBATENICH COCPEIOTOUYEHO Ha JIOCTHIKCHUH
HauOOJBbIINX 3HAUEHU N MAarHUTHBIX TI0JICH YeM Ha UCCIIeI0BaTeNIbCKUX METOANKAX, KOTOPbIE MOKHO
UCIIOJIb30BaTh B HUMIYJIbCHBIX MArHUTHBIX MOJdsAX. OAHAKO, HECKOJIBKO —albTepHATHUBHOE
HCIOJIb30BAHUE HUMIYJIbCHBIX MAarHUTHBIX IIOJ€M HM3KOM YacTOThl OTKPBIBAET BO3MOXKHOCTh
Ha0r01aTh AP PEKTHI, 3aBUCSINNAE OT CKOPOCTH U3MEHEHHS MarHuTHOTO 1moyis [ 1,2].

YcTaHOBKa MO HCCIEAOBAHWIO B UMIYJIbCHBIX MAarHUTHBIX IOJSX, CKOHCTPYMPOBAHHAS B
WNuctutyre puzuku um. JI. B. KupeHckoro mo3BosisieT mpoBoIuTh UCCIEA0BAHNS HAMarHUYEHHOCTH
Y MarHUTOCOIIPOTUBIIEHUS] B MarHUTHBIX MoJsAX 10 45 T ¢ BO3MOXKHOCTBIO M3MEHEHHUS 4acTOThI U
aAMIUIUTYIbl MATHUTHOTO T1OJISL.

B pabote wuccienoBana AuMHaMHMKa HaMarHMYEHHOCTH HaHodacTull e-FeoOs co cpegHum
pazMepoM mopsiaka 9 HM. M3 cpaBHEHUS MeTenb THMCTepe3rnca HaMarHMYE€HHOCTH, MOJTYYCHHBIX B
KBa3UCTAI[MOHAPHBIX YCIOBUSX M B HMITYJbCHBIX MarHUTHBIX noysix ammiautynamu 1o 20 T u
MPOJOJKUTENBHOCTAMU OT 8 40 32 MCc NOJay4eHo, 4TO 3(PQeKTuBHAs KOIPIUTHBHAs CHIIA

SHAYUTCJIIbHO YBCINYHUBACTCA C UBMCHCHHUEM CKOPOCTH HapaCTaHWA BHCIIHCT'O MArHUTHOT'O I10JIA.

100 + —e— r=16ms, Hy=115k0e
—0— r=16ms, H;=85k0e
wv— 7=32ms, H; =85 kOe
50

o r=8ms, Hy=78kOe

0¥ —t- -4 ey

H kOe

=50

=100

r, ms

PuC_)/HOK. BpeMeHHI)Ie 3aBUCUMOCTH HUMITYJIBCHBIX MArHuTHBIX nojaen paSHHqHOﬁ JIIUTEIIBHOCTH.
HaknoH nmuHui MoKa3eIBacT CKOPOCTb UBMCHCHUA MarHUTHOT'O IOJIA
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Teopernueckoe 0OBSICHEHNE 3TOTO MOBEACHHS paccMoTpeHo B pabdote [3]. [Ipu paccmorpenuun
MOZCIIM IMPUHHUMAIOTCA BO BHUMAHHC CylnCpliapaMarHUTHBIC CBOMCBA M MarHuTHas AHU30TPOIINA
HaHOYAaCTHUI, 4@ TAKXKC BJIMAHHUC ITOBCPXHOCTHOI'O BKJIAAa, KOTOpBIfI OKa3bIBACT HC3HAYUTCIBHOC
BIIUSIHUE HA YacTULIAaX ¢ pazMepaMu 25-50 HM U CTaHOBUTCS ONPEAEISIONINM, IIPU pa3Mepe YacTHUll
Menble 10 HM.

B 1npoBeneHHOM HCCIEOBAHMM YCTAHOBJIEHO 3HAUYEHHUE IIOBEPXHOCTHOM aHU30TPONHU
HaHojucnepcHoro e-Fe203, a Taxoke nokazano, yto Huke 300 K Bki1ag moBepXHOCTHOM aHU30TPOIIUN

IMPAKTUYCCKH HE 3aBUCUT OT TEMIICPATYPHI.

[1] D.A. Balaev, 1.S. Poperechny, A.A. Krasikov et al. Phys. solid state, 59-8, 1547-1552, 2017
[2] D.A. Balaev, 1.S. Poperechny, A.A. Krasikov et al. Phys. solid state, 59-10, 1940-1946, 2017
[3] D.A. Balaev, 1.S. Poperechny, A.A. Krasikov et al. J. Appl. Phys. 117, 063908, 2015
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DIELECTRIC RELAXATION BEHAVIOR OF TISe THIN FILMS

SAHIN YAKUT, KEMAL ULUTAS, DENIZ BOZOGLU, DENIZ DEGER
Istanbul University, Science Faculty,
Physics Department, Vezneciler, Istanbul, TURKEY

In this work, TISe thin films of different thicknesses were deposited between Aluminum (Al)
electrodes on glass substrates by thermal evaporation technique under 102 Torr. The ac
measurements of the samples were made were in the frequency range 10! Hz -10° Hz and in
temperatures from 213 to 393 K with increments of 10 K. TISe thicknesses of the films range between
30-320 nm. The dielectric constant and dielectric loss factor of samples were found to decrease with
increasing frequency and increase with temperature in the given intervals. The different polarization
mechanims were observed. The relaxation times were related with the polarization mechanims by
using Cole-Cole equation. It was observed that relaxation times decreases with increasing

temperature.
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HNCITOJIb3OBAHUE AJEPHO-®U3NYECKHUX METOJOB JIs1 AHAJIN3A
OTXOJOB TOPHOOBOTATUTEJIBbHON MPOMBIIIJIEHHOCTHA

Kamanuna U. 3.!, Kamunna C. I1.12, Ilyxaesa H. E.2 T'ycroa M. B.2, ®ponracreBa M. B.2
I Focyoapemeennwiil ynusepcumem «/lyénay, yéna, Poccuiickas ®edepayus
141980, Mockosckas oba., 2. /[youa, ya. Yuusepcumemcxas, 19,
kamanina@uni-dubna.ru, dzerkachigoeva@yandex.ru, sv_kap@mail.ru
2 Obveounennviii uncmumym adepuwix ucciedoéanuii, J[youna, Poccuiickas @edepayus
141980, Mockosckas obx., 2./[youa, ya. Koauo Kiopu, 0. 6,
nelli.pukhaeva@gmail.com, gust@jinr.ru, marina@nf.jinr.ru

Tema wucnonp3oBaHus sIEPHO-(QU3MYECKUX METONOB JUIS aHaiaW3a OTXOJOB TOPHO-
000TaTUTEIIFHON MPOMBIIINICHHOCTH TTOKa3aHa Ha MPUMEpPe MPOBEICHHOTO aHAIM3a COCTaBa CyXOl
yacTd (TUBSDKHOM 30HBI) YHAJIBCKOTO XBOCTOXpaHWIUINA Mu3ypckoil oGoraTuTenbHON ¢dadbpuku,
PacCMoJIOKEHHOTO B IIEHTPaJIbHON yacTH Asarupckoro paiioHa, Pecrybnmka Ceepnas Ocetwusi-
Ananus, B nonuHe p. ApaoH. [InspkHas 30Ha 3aHuMaet okosio 40% ot miomnaan XBoCTOXpaHWINIIA.
AHanuTHYECKHE OTpeeiieHUuss OBUIM BBHIMOTHCHBI B OOBEIMHEHHOM WMHCTUTYTE SIICPHBIX
uccnenoanuii (OUSAN) r. Jlyona MockoBckoil obmactu. J[isi MHOTO3JIEMEHTHOTO OMpeesieHuUs
coctaBa OOpa3IOB HCIIOJIB30BaM peHTreHodayopeciueHTHod (PDA) U HMHCTpYMEHTAIBHOTO
HEeUTpOHHOAKTUBAUOHHBIN aHanu3 (MHAA), 4To 103BOJIMIIO OIYYHUTh JJAHHBIE 110 COAEPKaHMI0 39
a7eMeHTOB B cocTtaBe xBocToB. Conepkanue Ca, Ti, Cr, Mn, Cu, Sb B XBocTax onpeaessyid AByMs
metoaamu. [lonyuenHsle ¢ ucnonb3oBaHueM PDPA u MHAA pesyneTaThl B Ipefenax OLIMOOK
OTIpe/IeTICHUs] COBIAJAIOT. YHAJIbCKOE XBOCTOXPAHHIIHUIIE MPEACTABIsAET COOONW T€OXMMHUYECKYIO
aHoMaJuio ¢ cogepxkanuem Zn, As, S, Cu, Sb, Se, Ag, In, Pb, Cd npeBsimaroniim kiapkoBbie Oosee
YeM B COTHHM U ThICSYM pa3. CocTaB XBOCTOB B Pa3HBIX YACTIX XBOCTOXPAHMIIMINA 3HAYUTEITHHO
paznuyaeTcs, B TOM YHCJI€ W TIO COACPKAHUIO TOJE3HBIX KOMIIOHEHTOB. 3HAYUTEIHHOE
BapbUPOBaHUE COJEP)KAHUS Psiia AIEMEHTOB B Pa3HBIX TOYKaX OMPOOOBAHUS BEPOSITHO CBS3aHO C
pasHbIM YyHalleHHeM OT 3epKaja BOJbl. B pe3ynbrare BO3AeHCTBHS (PIOTAIIMOHHBIX MPOIECCOB
MPOUCXOAUT oOoraiieHne BepxHux 10 cM Cyxol 4acTH TUISIKHOM 30HBI XBOCTOXPAHHIIUIIA, B TOM
YHUCJIe BBICOKOTOKCUYHBIMH 3JieMeHTaMu (Zn, As, Cu, Sb, Ni, Pb), uTo npeacrasiser omacHOCTb JIst
OKpY’Kalolllel cpelabl U 3J0pOBbsi HaceneHus. l[IpucyTcTBue B coOCTaBE€ XBOCTOB ITOJIE3HBIX
KOMITOHEHTOB YKa3bIBaeT Ha HEOOXOIMMOCTh HCTIOIH30BAHUS OTX010B MHU3ypCKOi 000TaTHTENHHOM
(habpuku, CKIIATUPyEeMbIX HA TEPPUTOPHUH Y HATBCKOTO XBOCTOXPAHIIIHINA KaK UCTOYHHK TTOJIE3HBIX

HNCKOIIa€CMbIX.
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INELASTIC ELECTRONIC LIGHT SCATTERING
IN DOPED BULK AND ENGINEERED SEMICONDUCTOR NANOSTUCTURES

B.H. BAIRAMOV
loffe Institute, Department of Solid State Physics, RAS, St. Petersburg, Russia
St. Petersburg National Research Academic University RAS, St. Petersburg, Russia
bairamov@mail.ioffe.ru

Strong-light matter interactions at the nanometer scale are increasingly important for modern
nanophotonic and emerging optical quantum technologies with ngeenered nanostructures. Strategy
of interdisciplinary materials research of fundamental problems in nanoscale many-body light-matter
interactions by the high spectral-resolution inelastic electronic light scattering spectroscopy in an
extensive range of the chemical types and the carrier density from 10! to 10'® cm™ of the doping and
background impurities in a wide bandgap semiconductors having technological relevance will be
addressed. The experimental spectra observed together with the lattice excitations of the phonons
demonstrate significant role of the influence of the electron— LO(I")-phonon interactions together with
manifestation of the pure electronic excitations between the discrete quantized hydrogen atom-like
[1s(T2) — 2p=]-, and [1s 32(I's) — 2s 32(I's)] electronic transitions. Characterizations of strain fields
(attractive for optomechanical systems), compositional fluctuation, defects, chemical type and
concentrations of impurities, mobility and concentration of free carriers, net acceptors (donor) and
etc., were performed. New physical phenomena for advancing in an all-optical non-destructive and
ultra-sensitive characterization techniques of semiconductor materials and nanostructures useful for
simultaneous determination their crystalline and electron transport properties for optoelectronic
device structures will be presented. Unique properties of interaction between light and matter can be
controlled more efficiently by structuring quantum-size materials at a length scale shorter than the
wavelength of interest. The crystalline semiconductor nc-Si/SiO; quantum dots, due to their unique
physical and chemical properties, i.e., high quantum yield and possible wavelength tuning in a wide
visible spectral range, are especially attractive for nanophotonic as nanosensors. The color center in
crystals like nitrogen-vacancy (NV) center in diamond has emerged also as a very versatile solid-
state system for quantum information technology. The main characteristics that make it exclusive are
its paramagnetic ground state, intense luminescence, extremely long spin coherence times, coupling
to nearby nuclear spins. In addition to these quantum photonic applications, NV centers in diamond
have been studied also as biosensors for cellular and neural activities. New physical phenomena for
advancing in an all-optical non-destructive and ultra-sensitive characterization techniques of
semiconductor materials and nanostructures useful for simultaneous determination their crystalline

and electron transport properties for optoelectronic device structures will be presented. The results
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obtained provide key insights for improvements of design, control and optimization of electronic
states of novel impurity systems and host materials properties for device micro- and nanostructures

to impactful quantum technologies.
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TEPMOJJMHAMUYECKHWI AHAJIA3 CUCTEMBI As>S3—As:Ses-InSe

M.M. ACAOB, C. MATAMMEJIPATUMOBA, U.1. AJIUEB,
O.M. AJIMEB

Hncmumym kamanusa u neopearnuyeckou xumuu HAHA, baxy, A3epbaiiosxcan
mirasadov@gmail.com

Jlst mpoBesieHrsT TEPMOJAMHAMUYECKOTO aHadn3a W MOJACIUPOBAaHUS (Pa30BBIX PAaBHOBECHH B
MHOTOKOMIIOHEHTHBIX CHCTEMaxX HEO0OXOIUMO OMpeAeNuTh TepMOoaWHAMUYeCKue (QyHKmuu (a3
YUYaCTBYIOIIMX B peakiusx (ha3o00pazoBaHus.

B nanHoii pabore OyayT mpelcTaBiIeHbl MOMy4YEeHHbIE TEPMOJUHAMUYECKHUE JaHHBIC JIJIS BCEX
YYacTBYIOIIMX B peakUMsix coeauHeHuid cucteMbl As2S3—As2Se3—InSe. B ywactHOCTH, paccunTaHbl
BBIXOJIHbIE TEPMOJAMHAMUYECKHE KOHCTAHTBI: SHTANbNus AHYgg, sHeprus ['u66ca AGagg, SHTpONHUS
S 00pasoBanms coenuHeHuil. YpaBHeHus AGsog = f(T) 11 oOHApYKEHHBIX COEIMHEHHA
cucreMbl As2S3—As2Se3-InSe ananu3upoBaHbl C y4€TOM CHPABOYHBIX JTAHHBIX, COCTABJIEHHBIX
XUMHMYECKMX PEAKLMH, 3aBUCHMOCTH TEIUIOEMKOCTH OT TeMrepatypsl €, = f (T) u maHHBIX HUUKO-
XUMHUYECKOTO aHaiu3a. AHaJIM3MpOBaHA BO3MOXKHOCTh TMPOTEKAHUs B3aMMHBIX pPEaKUUd U
YCTaHOBJICHBI KOHHOIbI B HCCIIETYEMOU CUCTEME.

BrrunciieHHbIE TEPMOJMHAMUYECKHE KOHCTAHTBl COCAMHEHUM cuctembl As>S3;—AsxSes—InSe

CBEZICHBI B TAOIHILY.

CoennHeHme —AH2g, —AGYg, 5998s T, K
kJIx/Mob kJx/Momb Jlx/(monpb K)
As2S3 158.99 157.98 163.59 593
AszSes 86.10 88.40 194.55 630
InSe 117.99 113.20 83.89 903
InAsSes 204.90 201.60 278.44 1048
In3As2Ses 440.06 428.30 446.22 1083
InAs2S3Se 276.98 271.96 247.48 643
In3As2S3Ses 512.96 499.92 415.26 1018
InAs2SSes 228.59 225.57 839.37 1053
InsAsaS3Seo 952.96 928.21 861.48 1093
InAs2S2Se> 252.78 248.77 1051.84 615
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TEPMOJUHAMHMNYECKHNN PACYET U ONIPEJEJTEHUE N30TEPMHUYECKOT' O
CEYEHMUSI As2S3—As2Ses—InSe

P.C. MATAMMEJIPATUMOBA, U.1. AJIUEB, O.M. AJIMEB, M.M. ACA10B
Hncmumym xamanusa u neopearnuueckou xumuu HAHA, baxy, A3epbaiiosxcan
mirasadov@gmail.com

[Touck HOBBIX MaTepUanoB, OOJIATAIONIUX BBHICOKHUMHU ONTHYECKMMU U JIFOMHUHECIICHTHBIMHU
CBOWMCTBAMH, UMEET MPAKTHUYECKOE 3HAUYCHUE M H3ydeHue cuctembl AsxSi—As>Ses—InSe sBnsercs
aKTyaJIbHBIM.

OmnbITHBIM TyTeM OOHapyXeHbl TpoiiHble coeauHeHus InAs>SSes (Mi), InsAssS3Ses (Ma),
InAs2S2Sex (M3), koTopble  IUIABATCSI KOHTPYIHTHO M NPUHUMAIOT y4YacTHE B TPUAHTYJISALUU
cucteMbl As2S3—Asz2Ses—InSe.

Ha ocHoBe TepMoOIMHAMHUYECKUX PAcCueTOB M OMNBITHBIX JAHHBIX MPOBEJCHA TPHAHTYISALUS

cucteMbl As2S3—As>Ses—InSe (pucyHoK).

As,Se,
380°

M;=InAs,SSe;
M2 =In 5AS4S3S&9
M3 -InAs,S,Se,

T= 300K

As,S, 80 60 40 | 20 InSe
3200 InAs;S3Se  InsAs;S3Seq 630°
780° 745°

Pucynok. N3otepmudeckoe ceueHue (Ha3oBor auarpamMmbl cucteMbl As)Si;—As,Ses—InSe mpu 298 K. 1 — As>S3;—As,Ses—
InAs>S3Se; 2 — AsySes—InAs>S3Se—InAsySaSer; 3 — AsaSes—InAs>S>Ser—InAs>SSes; 4 — AsaSes—InAsSSes—
InAssSes; 5 — InAsaSSes—InAs>S>Ser—In3AsaSiSes; 6 — InAsyS>Ser—InAs>S3Se—In3AsySiSes; 7 — InAsySSes—
In3As:S3Ses—InAs>Ses; 8 — InAsySes—In3AsaS3Ses—IngAssSiSeo; 9 — InAs>Ses—IngAssS3Ses—InsAsySes; 10 —
In3As>Ses—InSe—IngAssSsSey; 11 — IngAssS3Ses—InSe—In3AsySsSes.

C yuactuem vetBepHbIX (a3 InAsaSSes (M), IngAssS3Seo (M) u InAs2S>Ser (M3) B obmactu

oOorameHHon AszSes v InSe orieHeHbI TepMOAMHAMUYECKUE (PYHKIIMH 00pa31oB.
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RESPONSE OF SILVER CHALCOGALLATES TO X-RAYS

S.M. ASADOV ¥, S.N. MUSTAFAEVA % V.F. LUKICHEYV 3

"Nagiev Institute of Catalysis and Inorganic Chemistry, ANAS, Baku, Azerbaijan.
salim7777@gmail.com
Institute of Physics, ANAS, Baku, Azerbaijan. E-mail: solmust@gmail.com
3Institute of Physics and Technology of RAS, Moscow, Russia
icic.lab6@yandex.ru

The aim of this study was to obtain optically homogeneous based AgGaS: single crystals with
high X-ray sensitivity. Single crystals were grown by the Bridgman-Stockbarger technique and also
using the method of chemical transport reactions (CTR). Built the dependences of the X-ray
sensitivity coefficient on the X-ray dose for an AgGaS; single crystal at 7 =300 K and U =60 V. It
can be seen that the X-ray sensitivity of AgGaS, varied from 1.3 x 107! to 1.4 x 107! (A min)/(V
R). It was found that the X-ray sensitivity coefficient of AgGaS: increased with increasing radiation

dose. The value of K increased fairly rapidly at V, =25 keV. At higher values of effective hardness
of X-ray radiation, the K (E) dependence flattened; the X-ray sensitivity depended only weakly on E
at V = 50 keV. Similar patterns were observed in the case of the dose dependence of X-ray
conductivity coefficient K_of AgGaS..

Single crystals of AgGaSe; grown by CTR method in comparison with AgGaS> and AgGaS>xSes-
2x had the highest X-ray sensitivity. At an effective radiation hardness of 30 keV and a dose rate of
E=10 R / min the coefficient of roentgen sensitivity K = 5.4 X 1073 (A min)/(V R) for AgGaS; and
K= 15x 10" (A min)/(V R) for AgGaSe;. The coefficient of X-ray conductivity AgGaSe: varies
within 1.2-8.5 min/R an effective radiation hardness of V, =25-50 keV and a dose rate of E = 0.75—
31.3 R / min. It was found that the X-ray sensitivity coefficient of AgGaS2.Sez2x increased with
increasing radiation dose. The value of K increased fairly rapidly at V, =25 keV.
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O TEIIVIOBOM U3JIYYEHUU IOIIMTEPA U CATYPHA

A.A. ATAU 1, D.P. FO3GAIIIEB 2
I Illamaxunckas Acmpogpusuveckas Obcepsamopus um. H. Tycu HAH Azepbaiioncana,
baxy, Azepbatioscan
2 Unemumym gusuxu HAH Azepbaiioncana, baxy, Azepbaiioscan
atai5 1 @mail.ru

B nocnennee Bpems ycnexu B U3y4eHUH (PU3UKHU HU3KOPA3MEPHBIX CTPYKTYP, TOIOJIOTHYECKUX
[IEPEXO0/I0B METAJI-IUAJIEKTPUK, a TAKXKE CO3/1aHUE COBPEMEHHBIX J1JAOOPAaTOpHil, I7€ BO3MOKHO
nonyyeHue orpomusix nasieHuid (~700 GPa — craruueckumu meromamu) u (6onee 1 TPa —
JUHAMHYECKMMHU METOAAMM) BO30OHOBMJIM HHTEPEC K U3YYEHHIO (U3NYECKUX IPOLECCOB,
MPOUCXOJAIIUX B HEApPAX TMIAHTCKUX IJIAHET, KOTOpPbIE SBIAIOTCSA MPUPOIHBIMU J1a00paTOpUIMU
JUIS U3yYECHUS] YHUKAIbHBIX sIBJICHUN. Tak, B Hepax IUIaHET-TUTaHTOB, B SKCTPEMAJIBHBIX YCIOBHUAX
(maBnenne 8-40 Mbap, Temneparypa ~10000 K) BemiecTBO (B OCHOBHOM BOJOPOJ) HAXOJUTCSA B
KHJIKOM METAJUTMYECKOM COCTOSIHUHM M B 3aBUCHMOCTHU OT TJIYOHMHBI 3ajieraHus (OT BEPXHHUX CIOEB
aTMoc(epsl 10 CKaIUCTBIX MOPOJ A1pa), JaBICHUS U TEMIIEPATyphl MPOSIBISET IUIIEKTPUUECKUE
(MoJIeKyJIIpHBIN BOJIOPOJI, B BUJE Ta3a, KMJIKOCTU U TBEPJOTO COCTOSHUS), MOJIYIPOBOAHUKOBBIE
(Tak Ha3bBIBaE€MbIH «CEpbIii» BOJOPOJ] B JKUAKOM AaTOMAapHOM COCTOSIHUM) U METaJUIMYECKHe
(MeTayuIMyecKuil SKUJIKUA BOAOPOJ B JKUAKOM aTOMAapHOM COCTOSIHHMM) CBOWCTBA, a TaKiKe,
BO3MOKHO, BBICOKOTEMIIEpAaTypHbIE CBEPXITPOBO/ISIINE CBOICTBA.

M3BecTHO, YTO IUIaHETHI-TUTAHThl M3Iy4yaroT OoJsblie Teria, yeMm noiydaroT oT ConHpa. B
Hay4YHOH JHUTepaType MpeUIoKEHbl psiJi MEXaHU3MOB JJIsl OOBSCHEHUS POUCXO0XKICHHUSI HICTOUHUKA
9TOM BHYTpEHHEH sHeprun. B nanHoi paboTe, HCXO/s U3 HEKOTOPBIX MPEABAPUTEIHHBIX PACUETOB,
IpeiIaraeTcs Apyroi BO3MOXKHBIM MexaHu3M oOpa3oBaHusl Tera B Heapax lOnurepa u CatypHa, a
MMEHHO MEXaHW3M KOHBEPCUU YHEPIHH IIPH NIPEBPAIEHUN OPTOBOJOPO/Ia B IIapa-BOJOPO/.

N3BecTHO, uTo npespatienue o-Hz B p-Hz conpoBoxaaercs Beinenenuem temna (~1400/x/momn),
HO HE MPOUCXOIUT 0e3 ydacTusi kaTanus3atopoB. B xkuakoit ¢asze opro-napa konsepcust Ha Mmoxer
MIPOUCXOJUTH C 3aMETHON CKOPOCTBIO, OCOOCHHO MpPH HAJMYMUU KaTajau3aTopa, U COMPOBOXKIAETCS
BBbIJICJICHUEM TeIUIOThl. TakuMm 00pa3oM, MOXKHO OBLJIO OXKUAATh, YTO B PE3yJIbTAaTe CaMOIPOM3-
BOJILHOTO YCTAHOBJICHHSI paBHOBECHs MPH HU3KHUX TemIieparypax OyJdeT MPOUCXOAUTh W3MEHEHHE
OTIpe/IeNIEHHBIX TEIJIOBBIX CBOMCTB H2 co BpeMeHeM 1 6€3yCI0BHO 3TO SIBISIETCS BaXKHBIM (PaKTOPOM
JUI TIOHMMaHUSl CYIIHOCTH MEXaHW3Ma BBIJCJICHHS BHYTPEHHEW SHEPIuu B IUIaHETaX-TUTaHTaXx.
Takast 0cOOEHHOCTb UyBCTBUTENbHA €€ K OOUIIMIO BOJAOPOa, OTHOIIEHHIO OPTO- / Mapa-BoJOPO/a,
BEPTUKAJILHON CTPYKTYpE, a TakKe 3aBUCUMOCTH NMpOoduis TeMnepaTtyp, JaBleHuil B aTMocdepax

IIJIaHET.
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JADJEKTPUUYECKHUE CBOMCTBA PACTBOPOB
MOHOTI'AVIOTEHO3AMENIEHHBIX BEH30JIA
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np. Hocasuoa 131, Uncmumym Qu3uxu
Hayuonanvnou Axaoemuu Hayx Azepbatioscana.
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B NOJApHBIX JKUAKOCTAX AMINEKTPUUYECKas peslakcalus HaOJoJaeTcs B MHUKPOBOJIHOBOM
Juana3oHe, KOTopasi OXBaThIBAET CIEKTP 3JEKTPOMATHUTHBIX BOJH JIMHOU oT 30 cM 10 1 MM
[1]. U3yyeHue naHHOTO AMana3oHa JaeT BO3MOXXHOCTH JJIs UCCIEAOBAHUS pelaKCallmOHHBIX
CBOMCTB. MHTepec K HCCIEIyeMBIM JXUAKOCTAM OOBSCHSAETCS HMX CPAaBHUTEIBHO IPOCTHIM
CTPOCHMEM, 4YTO II03BOJISIET  HCIOJb30BaTh  CYILECTBYIOIIME TEOPUM Ul  aHAJIMU3a
9KCIIEPUMEHTANbHBIX JaHHBIX. M3BecTHO, uTO B XJIOopOeH30iie, HonmOeH3one u OpomOeH3oie
CyHIecTByeT HEOOJIbIIIOE pacHpe/ieieHne BPEMEH peJakcalii, KOTOPOE  YMEHBIIAETCS C
MOBBIIICHHEM TemrepaTypsl [2]. Takxke HW3BECTHO, YTO U ITHX JK€ COCJAMHECHUH HaIu4dne
€IMHCTBEHHOT0 BpeMeHH penakcanuu. [Ipy 3ToM BBICOKOYACTOTHBIN Mpefiesl €« auarpammsl Koyn
— Koyna okasblBaeTcs OONbIIE, YeM KBaJpaT MOKa3aTels MPENOMICHHS N2, H3MEPEHHOIO B
MH(ppaKpacHOM Juamna3zoHe. DTOT (QakT CBSI3aH C BEPOSTHBIM CYIIECTBOBAHUEM JIOMOJIHUTEIbHON
o0JacTH TOTJIOUICHWS PE30HAHCHOTO XapakTepa B CyOMWUTMMETPOBOM JHAaNa3oHE, YTO
MPOSIBIISIETCS yKe MPH JITUHAX BOJH OT 7 10 3 MM.

M3MepeHbl UANIEKTpUYECKHE MPOHULAEMOCTH € M JUIEKTpUYECKHe MOoTepu &" JABOMHBIX
cucrem xjopoenszon — 6enzon (CsHsCl — CeHg), xmopoenzon — H — rekcan (CeHsCl — v — CsH14),
o6pomb6en3on — 6enson (CsHsBr — CsHg), 6pomOen3on — u — rekcan (CsHsBr— u — CeHi4), lonoen3on
— 6en3on (CeHsJ — CeHs), tionbenszon — H — rexcan (CeHsJ — H — CsHi4) nmpu qimmHax BosH A = 3,26
cMm (20°C) u A = 12,80 cm (20°+ —100° C) B mmpokux mpenerax HU3MEHEHHS KOHIEHTpaluu
NOJISIPHBIX MoJieKyJl. Kpome Toro, 6buta n3MepeHa paBHOBECHAs! AUAJIEKTPUUECKasi IPOHUIIAEMOCTh
€0 Tex ke cucteM Ha yactore 1 Mru nmpu 20°C. [lannsie npu A=12,80 cM moiy4deHbl 10 METOAY,
onucaHHoMy B [3], mpu A = 3,26 cM ObLIT UCIIONB30BaH MeTO [4].

[11 S.T. Azizov, O.A. Aliev, R.G. Abaszade, International Journal of Latest Research in Science and
Technology, Volume 5, Issue 4: Page No58-62, July - August 2016

[2] C.T.A3usz06, O.A.Anues, Fizika, vol. XXIIL, Ne4, section: En, p. 13 —16.,2017

[3] JIM. Umanos, K.O.3ynvghyeapzade, N3B.AH Azep6 CCP, Cepus ¢us.-mar. u TexH. H., Neb.
1960

[4] J.Ph. Poley, LOnde, Electr., 35, 435, 1955
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THE STRUCTURAL FEATURES OF CRYSTALLINE PHASES
OF THE GaSe-InSe SYSTEM

K.K. AZIZOVA, S.S. BABAYEYV, Y.R. ALIYEVA, .LR. AMIRASLANOV
Institute of Physics ANAS
iamiraslan(@gmail.com

Layered compounds of GaSe and InSe are some of the well-researched and promising materials
for optoelectronics. The crystalline structures of these phases were deciphered in the fifties of the last
century. However, this cannot be said of the crystal structure of GagslnosSe and possible solid
solutions based on the above-noted binary compounds. Those who have several articles are very
scanty, and in some cases contradict each other. There is a need for a more detailed study of the
regions of solid solutions. As is known, the crystal structures of GaSe and InSe contain intermetallic
Ga-Ga and In-In "dumbbells", respectively. One of the tasks is to refine the nature of the interactions
between Ga and In atoms in GaxInixSe solid solutions. Are Ga-In "dumbbells" formed? We obtained
compounds GaxIni«xSe, where x varies in the interval 0<x<I, in increments of 0,1. The figure shows

the diffraction patterns of all the ingots produced.
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Fig.1. The diffraction peak (004), obtained from ingots of Ga,In;xSe.

As can be seen, the diffraction pattern obtained is rather complicated and contains some
unexpected moments. For example, in the graph of the ingot, characterized by the composition
Gao.7Ino3Se, a third peak appears clearly and etc. The report will discuss issues arising from the

obtained X-ray and Raman experiments.
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Cui1.80xZnTe MONOKRISTALLARININ ALINMASI VO RENTGENOQRAFIK TODQIQI
(x=0.025, 0.050, 0.075, 0.10 at.% )

H.B. QASIMOYV, R.M. RZAYEV
Azarbaycan Dévlat Igtisad Universiteti, Baki, Azarbaycan

Toqdim olunan isdo CuigoxZnTe sisteminin (x=0.025, 0.050, 0.075, 0.10 at.%)
monokristallarmin alinmasina, Cu; soTe kristal qurulusda ovazedan izovalent metal atomlarinin (Zn>"
konsentrasiyasinin artiminin (yani, X-in qiymetinin artiminin) kristal qofos parametrlorine vo faza
kegid temperaturuna tosirino baxilmisdir. CuxTe birlosmosi otaq temperaturunda ap =4.246 A,
c=7.289 A, F.qr.Den'-P66/mmm, Z=2 parametrli heksaqonal qurulusda kristallagir. CusTe birlogmosi
820 K temperaturdan yiiksok temperaturda metastabildir vo faza kegidino moruz qalir. Cuj 9sTe-ZnTe
sisteminin hal diagrami1 asason 1311 K temperaturda ZnTe birlosmasinin CuiosTe-da hallolma faizi
51 mol.%, CujgsTe-un iso ZnTe birlosmasindo hololma faizi 3 mol.% toskil edir. Bu iso Cu,Te
birlosmasi asasinda CuzxZnTe bark mohlullarinin yaranmasina vo iovalent metal atomlarnin genis
diapazonda qarsiliqli ovaz olunmasina imkan verir. Cuj go-xZnTe monokristallarinin (x=0.025, 0.050
,0.075, 0.10 at.%) alinmasi vo todqiqi mogsadi ilo yliksok tomizliyo malik Cu, Zn, Te kimyovi
elementlori stexiometrik nisbotdo ¢okilorok kvars ampulaya doldurulmus vo 102 Pa vakuum
yaradilaraq sintez edilmisdir. Sintez edilmis niimunolorin monokristallar1 Brideman iisulu ilo
alinmigdir. Alinmis Cui.g0x ZnTe monokristal niimunalorin birfazaliliginin dyronilmoesi mogsadile
niimunalar toz halina salinmis vo rentgenfaza analizi aparilmisdir. Noticads miioyyan edilmisdir ki,
almmis niimunalor bircinslidir vo otaq temperaturunda a=8.37A, ¢=21.60A parametrli heksaqonal
qurulusda kristallasir (a=2a , c= 3a ). Miisahido olunan difraksiya xstlorinin hamis1 miioyyan edilmis
parametrlor asasinda birqiymatli olaraq indekslonir. X-in qiymatinin artmasi ilo difraksiya xotlorinin
vo kristal gofosdoki molekullarin sayinda doyisiklik miisahido olunmur, lakin difraksiya xotlorinin
bozilarinin intensivliklorinds doyisiklik miisahido olunur. Bu iso CujgoTe kristal qurulusda izovalent
ovozolunma zamani bork mohlulun yaranmasini gostorir. Miioyyan edilmisdir ki, X-in qiymatinin
artmasi ilo kristal qofos parametrlori artir. Kristal qofas parametrlorinin bu artimini, Cuy.goTe kristal
qurulusda ovoz edon Zn?** (0.83A) vo ovoz olunan izovalent Cu®>" (0.80A) metal ionlarinm ion
radiuslariin forqli olmasi ilo slagelondirilir. Qarsiligh avazolunma zamani ion radiuslarinin forqi
3.75 % toskil edir ki, bu da V.M.Qoldsmid izomorfizm sorti haddindadir -15%. Kristal qofos
parametrlorinin  X-don asililigt xotti xarakterlidir. CuigoTe kristali {liglin miioyyon edilmis
heksaqonal«kub faza kecid temperaturu 773 K [2], CuisoTe kristal qurulusda osvozedon metal
atomlarinin konsentrasiyast artdiqca faza kecid temperaturu artir vo bu ke¢id monokristal-
monokristal tip xarakterlidir. CuigoxZnTe kristallarinin yiiksok temperatur kub kristal qgofos

parametrlori X-in qiymatinin artmasi ilo artir vo bu artim xatti xarakterlidir.
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TUnemumym @uzuxu um. I.M. A60ynnaesa HAH Azepbaiioscana, baxy
2 Azepbaiioncancruii F'ocyoapcmeennviii Ixonomuueckuii Ynusepcumem, Baxy
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[IpencraBinennass pa0oTa TMOCBSIIIEHAa MCCIEIOBAHUIO BIUSHUS pa3MEpPOB 3€peH Ha
TEIUIONPOBOJHOCT, HAHOCTPYKTYPUPOBAHHBIX AKCTPYAMPOBAHHBIX 00pa3lloB TBEPJOrO pacTBOpa
Bio,sSbi sTes. O6pa3iibl ObUIM U3TOTOBJICHBI U3 TTOPOIIKOB CHHTE3UPOBAHHOTO MaTepualia ¢ pa3MepaMu
3eped 12, 19, 40 u 50 HM, MOTy4YEHHBIX U3MEJIBYEHUEM B IUIAHETAPHOW 1IAPOBOI MEJIbHUIIE MApKU
AT'O-2V.

BrIsiBIEHO, YTO TEIIONMPOBOIHOCTh HCCIIEOBAHHBIX OOPA3IOB 3aBHCHUT OT Pa3MEpOB 3€peH
HCXOJHOTO MOPOLIKA, UCIIOIb30BAHHOIO JUIsl U3TOTOBJIEHHS 00Opa3LOB - C YMEHBIIIEHUEM PAa3MEPOB 3€pHA
3HaueHHe KOA(PHIIMEHTA TETIONPOBOAHOCTH ) YMEHBIIAIOTCS.

JI7ist BBIACHEHUSI BIMSTHUS HA MEXaHU3M TETUIONPOBOJIHOCTH 00PA3IoB TEMIIEPATyphI U pa3Mepa

3CPCH HAaMHU OBLIN BBIYHMCIIEHBI PCHICTOYHLIC Zp M 3JICKTPOHHBIC J, COCTABJIAIOIINEC KOB(b(bI/II_II/IeHTa

TEIUIONPOBOJHOCTH U OLIEHEHBI UX BKJIA/Ibl B OOIIYIO TEIUIONPOBOAHOCTb. Pe3ynbTaTsl BRIYMCICHUN
MOKa3alM, JJisi BCEX HCCIENOBAaHHBIX o0OpasiioB B wuHTepBaie Temmeparyp 90-300 K moms
3NIEKTPOHHOM cocTaBIsAoLIel K03 dULMEeHTa TEIUIONPOBOJHOCTH ¥, HE MpeBblmaeT 1 % ot obmei
TEIUIONPOBOJHOCTH, YTO CBUIETENILCTBYET B MOJIb3Y TOT0, UTO CHUXKEHHE 00I1IeH TeIIONPOBOAHOCTH
C YMEHBIIIEHUEM Pa3MEpPOB 3€PEH CBSA3aHO C YMEHBIIEHUEM PEIIETOYHOM TerionposogHocTu. [Ipu
3TOM, YEM MEHbIIIE pa3Mepbl KPUCTAIUTOB (3€pEH), TeEM OOJIbIIIE BEPOSITHOCTh paccesHus (POHOHOB

Ha I[C(beKTaX W Ha rpaHulax, 1 TcM MCHBIIC 3HAYCHHUEC TCTIJIOIIPOBOAHOCTH.
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PULSE SHAPE DISCRIMINATION OF GAMMA-RAYS AND FAST NEUTRONS WITH
SILICON PHOTOMULTIPLIERS
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Z2.Y.SADYGOV?#¢, S.I. TYUTYUNNIKOYV 2, YU.N. KOPATCH ?

“Joint Institute for Nuclear Research, Dubna, Russia
bAzerbaijan National Academy of Sciences- AD and IRP, Baku, Azerbaijan.
“National Nuclear Research Centre of MCHT, Baku, Azerbaijan.

UInstitute of Experimental and Applied Physics, CTU, Prague, Czech Republic
¢Institute of Nuclear Physics of the National Nuclear Center of Kazakhstan, 050032 Almaty,
Kazakhstan
*ahmadovgadir@gmail.com

Silicon photomultipliers (SiPM) have received a great deal of interest recently for use in a wide
variety of fields. The fast neutron detection ability of SIPMs when coupled to related scintillators is
a characteristic of utmost importance for nuclear-related applications. This work presents the fast
neutron detection performance of two different silicon photomultipliers from two manufacturers. Fist
SiMP (MAPD-3NK) from Zecotek Photonics consists of deeply burned cells and have an active area
of 3.7x3.7 mm?. The second one (MPPC-S12572-010P) from Hamamatsu, however, has surface cell
structure and an active area of 3x3 mm?. Both SiMPs have the same pixel density of 10000 mm-2.
Both SIPMs coupled to Stilbene (5%5%5 mm?) and p-terphenyl (5%5%5 mm?) plastic scintillators were
tested using a PuBe neutron and a Ti-44 gamma source. Different digital n/g discrimination
techniques were performed for the detectors and obtained results were compared. Results are also
presented on Neutron/Gamma discrimination performance as a function of overvoltage for silicon
photomultipliers, and the time response to scintillators is characterized for both SIPMs. Finally, the
results indicate good fast neutron detection performance of the SiPMs and give a possibility to use

these types of neutron detectors in fast neutron detection applications.
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