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sdzd yjor jRdesedY j tesdCd, CtRfsLdlsd 2 &Olj ttdOd,

Multiferroic composites for biomedical applications
Rodionova V.V.,

PhD, Associate Professor of the Institute of High Technologies, IKBFU

Annotation. In our study, the magnetoelectric voltage coefficient (ME) of oriertedngonent
PVDFTrFE/BTO5/CFO composites was about 18.5 mV/cm*Oe that is four times higher than it is in
the randomly oriented -2omponent PVDF/CFO composite. A model based on magatto
interactions of clusters of magnetic nanoparticles with randomly distributed easy axes for the
explanation of the ME transformation irc@mponent composites has been suggested.

Keywords:multiferroics, composite material, magnetoelectric effect
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1. Alexander Omelyanchik, Valentina Antipova, et al. Boosting Magnetoelectric Effect in
PolymerBasedNanocomposites// Nanomater2021-11-1154.

2. Sobolev K., Kolesnikova V., et al. Effect Biezoelectric BaTi@Filler on Mechanical
and Magnetoelectric Properties ofoZ8C00.7s-€:04/PVDFTrFE Composites// Polymers
202214-4807.

3. V. Antipova, A. Omelyanchik, et al. Enhancing wettability and adhesive properties of
PVDFbased substrates through ndhermal helium plasma surface modification//
Polymer2024290-126567.
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Professor Department of Applied Physics,
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Fens5C02.4504 Nanoparticles: synthesis, magnetic and adsorption properties
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PhD, researcher of laboratory of physics of magnetic phenomena
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Professor Department of Applied Physics,
National Pingtung University, Pingtung, Taiwan, R.O.C.

Petrov D.A.

PhD, researcher of laboratory of physics of magnetic phenomena
Kirensky Institute of Physics, Federal Research Center KSC SB RAS
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[ aster's studentnstitute of Engineering Physics and Radioelectronics, Siberian Federal
University,Krasnoyarsk 660041, Russia

SukhachevA.L.

PhD, researcher of laboratory of physics of magnetic phenomena
Kirensky Institute of Physics, Federal Research Center KSC SB RAS

Annotation. FepssCo 4504 nanoparticles (NPs) were synthesized by combustiamethod and
subjected to heat treatment of various durations at different temperatsgyg6 T om 400 t o 8
Both the initialNPs that is, the particles immediately after synthesis, and those that have undergone
heat treatment are spinel nanocrystals with parameters characteristic eDsCdhe Treat
temperature critically affects the size of nanocrystals and their properties. The sizes of nanocrystals
increase monotonically with increasinged: from 5.2 nm in the initial sample to 48 nm aéal= 800

AC. The magnetization and magnetic circudar d
monotonically. A high adsorption capacity of nanoparticles in relation to the anionic dye Congo red
wasrevealed

Keywords:nanoparticles, F&€0:.x0Os, magnetic properties, magnetic circular dichroism, adsorption
of organic dyes
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Radio-absorbing magnetic polymer composites with fillers from ferrite
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Annotation. The search for effective radabsorbing materials to solve the problems of
electromagnetic compatibility, electromagnetic pollution, as well as stealth and stealth technologies
is an urgent task. In this work, we investigated the possibility of usintefpalymer composites as

such materials. For this purpose, particles ofawi, MnZn and LiZn ferrites were integrated into
polymer matrices of the PS525, F2M4E, and PVA brands in various concentrations. The radio
absorbing characteristg of the resulting composites were measured: spectra of complex dielectric
and magnetic permeability, reflection coefficient. It has been established that the composites under
study can be used as raeisorbing materials in the frequency range-0.GHz.

Keywords: radio-absorbing composites; MNinferritess pi nel s 2 drefdimtes-spineldin
2000NM; radio absorbing materials; matrix; filler; magnetic permeability; the dielectric constant;
electrical resistivity.
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Influence of surface nanocrystallization in microwires of the compositioifrer7,sSiz,sB1s
and Fer3 sSiiaBo,1CuiNbs 1 on the magnitude of the giant magnetoimpedance effect
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Annotation. Amorphous microwires manufactured by the UlitovBaylor method have a radially
inhomogeneous distribution of internal mechanical stresses, which in the case -tiagexnh
amorphous microwires leads to an increase in the rates of nucleation and gravethoafystals in

the region ofstrong compressive stress, i.m the nearsurface layer. The work is dedicated to
studying the influence of a neaurface amorphousanocrystalline layer formed during heat
treatment under the influence of inhomogeneous internal mechanical stresses on the magnitude of
the giant magnét impedance (GMI) effect in amorphous microwires of the compoBi&enrSi sB1s

andFer3 gSiaBo.1CuiNbs. 1.

Keywords:amorphous microwire, nanocrystallization, giant magnetoimpedance
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Annotation. In this work we studied the effect of quenching on the structural, magnetic and transport
properties of InSIMnSb composite systems. As compared to crystals grown under equilibrium
conditions, quenched samples demonstrate a significantly smaller scalbasé separation,
although the structural parameters do not change. The magnetic and magtietd properties of
composites are determined by the MnSb phase. Quenching leads to a noticeable increase in the
coercive force of the systems under considenats well as a decrease in resistivity. Analysis of
magnetotransport data indicates the presence of manganese atoms diluted in the InSb matrix, the
properties of which manifest itself only at low temperatures.

Keywords: ferromagnetic composites, crystal growth, magnetic and magmetcal properties,
magnetotransport
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Chiral thin -film metamaterials based on cobalt nanospiral arrays
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Annotation. The results of experimental studies of chiral film structures based on arrays of cobalt
nanospirals obtained by inclined deposition are presented. It has been shown that under conditions
of electron beam evaporation, the array of nanospirals twistedardoaction is formed on a rotating
inclined substrate. By changing the speed of



1 { [ [-2024 1-19 gj Sydvw 1.

dimensions of the nanospirals (spiral pitch, spiral radius). The chiral-fimn metamaterials
obtained in this way exhibit pronounced circular dichroism, which can be used to create optical and
magnetooptical polarizers and filters.

Keywords:chiral metamaterialsnanospirals, circuladichroism
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Annotation. Additive manufacturing is currently used in industrial production to create structural
materials, and its applications are constantly expanding. However, functional materials are not
commonly produced using these methods due to the strong dependeneg pfoiherties on
structural features. The current study focuses on the preparation of samples of magnetically hard
materials by selective laser sintering, the investigation of their hysteresis magnetic properties, the
proposal of a method for obtainingetlthickness distribution of properties based on magnetometric
studies, and the construction of a model of heat transfer in a powder layer.
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Annotation. Magnetogranular structures are considered promising materials for creating
spintronics devices, such as spin valves. Instead of superlattices, it is possible to use magnetic
granular structures consisting of a nomagnetic matrix and ferromagnetic nanoc¢érs. One of the
representatives of such structures is the composite of the-KBaSbGaMn system.

This work consists of two stagestudy of the electrical and magnetic properties of the @d488b
semiconducteferromagnet system and their dependence on the crystallization s3tethesis and
study of the properties of a granular structure consgtf a semiconductor (GaSb), magnetically
hard (GaMn) and magnetically soft (MnSb) ferromagnets as a potential material for spin valves.

In the resulting composites of the Ga8hSb system, an increase in the cooling rate led to a drop
in the Curie temperature and the appearance of negative magnetoresistance, the value of which
increased with a decrease in the size of inclusions of thenfi@agnetic MnSb phase.

Keywords:Spintronics, ferromagnet, semiconductor, composite, crystallization.
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Annotation. Hybrid ferromagnet/semiconductor structures related to semiconductor spintronics
have been attracting close attention of researchers for about two decades, remaining relevant as
before. This work demonstrates the synthesis ofdayex Fe3Si/Ge/Mn5Geadrsictures on Si(111)
substrates and presents the results of studying the magnetotransport properties of the simplest
vertical structures prepared on their basis by lithographic methods.
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Annotation. Additive manufacturing of functional materials has advantages over the sintering: the
possibility of creating any shape and local formation of properties. The influence of synthesis
parameters on the phase composition and magnetic hysteresis propesilegi®layer permanent
magnets based on Bfek1sB compounds synthesized by SLS/SLM was investigated in this work.
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Annotation. The synthesis method of irdioped diamondike carbon (DLC) films by sputtering an
iron cathode and plasmehemical deposition of DLC in a hollow cathode discharge was developed.
The dependences of the transverse current on time and applied voltagestudiesl at room
temperature for W/DLC/W samples with DLC thickness of lB®nm and Fe concentration of

20 at%. The Fe impurity stimulates changing under the electric field of the hybridization type-in high
resistivity sp areas, separated Hgw-resistivity sp regions (nanoclusters), between which hopping
transfer realised. The nonlinearity of the electrical properties DLC(Fe) films, observed in fields
O10° V/cm, is associated both with®sje-sp? transitions in sp areas and with field effects under
conditions of hopping conduction of mesoscopic disordered electronic systems.

Keywords: diamondlike carbon, plasma&hemical deposition, physiahemical synthesis,
hybridization, percolation, hopping conductivity
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Annotation. The results of a study of the magnetic field and temperature dependence of
magnetization, magnetostriction and the magnetocaloric effect in substituted samples of the LaFe
“MnCon.7Sh.1 (x=0.1, 0.2, 0.3) in pulsed up to (180 kOe) and in alternating magnetic fields (18 and
12 kOe) are presented. The substitution of Fe atoms with Mn atoms shiftsvards low
temperatures without a noticeable deterioration in the magnetocaloric characteristics. A correlation
was found between the structural componémttM and frequency stabiliggla in cyclic magnetic

fieldsi an increase in the concentration of manganese leads to a lower dependence of Tad on the
frequency of the magnetic field. Letegm exposure to a cyclic magnetic field of 12 kOe shows
stability ofeaela (without signs of degradation) up to 60,000 cycles of on/off magnetic field.

Keywords:magnetocaloric effect, cyclic magnetic fields, degradation, frequency dependence
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Annotation. The work aims to study the influence of cobalt concentration on the crystal structure,
phase stability and magnetic properties of,&¥es using Xray diffraction, magnetic measurements
and NMR spectroscopy. Significant local charge and spin inhomogeneity of the compounds was

revealed. The presence of a magnetic second p
The main phase ofhe Co7Te8 compound remains a Pauli paramagnet down to the lowest
temperatures. Magnetic measurement data for t

of an antiferromagnetic state.
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Annotation. A series of studies of the decomposition products of ferroceneH={Cinder the
influence of high pressure up to 10 GPa created in diamond anvil cells under laser heating conditions
to a temperature of 2200 K was carried out. Maps of the temperature distribution on the sample
during the heating process were obtained. Thecstire and properties of the resulting materials

were studied using -K a y phase analysi s, transmission e
spectroscopy. It has been estaldid that the products of ferrocene decomposition are nanoparticles

of crystalline phases of iron carbidef/a nd me t a-Fd, dispersedrinawcarbon matrix. The

pr es e nkeen the products of thermal transformations of ferrocene at high pressures has not
been observed before. Possible mechanisms of simultaneous formation of these nanoparticles in
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ferrocene transformation processes are discussed

Keywords:ferrocenedi amond anvi l cel |, nanocomposites,
spectroscopy, iron carbides, #&;.
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Spontaneous andield-induced magnetic phase transitions in a single
crystal of the Fe sCro.sSes ferrimagnet
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Annotation. In the present work the thermal expansion and magnetic properties of a single crystal of
the layered compound E€CrosSe, in which iron atoms are partially replaced by chromium, were
studied. It was established thartial substitution led to a change in the temperature of ferrimagnetic
ordering (Tc = 440 K) and the temperature of spin reorientatiog £T150 K) compared to the initial
compound FeSe, for which T =450 K and T~ 120 K. It was shown that the appearance of {ong
range ferrimagnetic order in BeCrosSe is accompanied by spontaneous volume magnetostriction
¥s~1 2. 35 2 IBelolCk, when the field is applied perpendicular to the plane of the layers,
unusual field dependences of the magnetiraiica metamagnetic type are revealed.

Keywords:chalcogenides transition metals, layered structdegrimagnetism, spin reorientation,
metamagnetism, spontaneous volume magnetostriction.
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Annotation. HDDR process is promising from the point of view of recycling permanent magnets,
obtaining exchangeable bonded magnetic materials, as well as manufacturing magnetic powders
suitable for additive manufacturing. In this paper, the dependence of the magrogterties of

HDDR powders obtained by two different variants of the procedure is studied; the dependence of the
magnetic properties on the content of neodymium in the alloy is shown; the dependence of the
coercivity on the grinding time of pagles in various media is investigated; angular dependences of
the relaxation coercive force are obtained.

Keywords:HDDR process, NdFe14B, coercive, hard magnetic materials
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Annotation. A series of polycrystalline eT e s a mp | e s 0.12%) was Syntliesiaed, €dme of
which were obtained for the first time. The samples were examined usaygdiffraction, and
magnetization and electrical resistance were measured. The concentration dependences of
crystallographicparameters, magnetic ordering temperature, and effective magnetic moment of
chromium were obtained, and the magnetocaloric effect (MCE) was estimated from the magnetic
data. The possibility of varying the MCElwe and the operating temperature range by changing the
Cr:Te ratio and heat treatments has been shown.

Keywords: transition metal chalcogenides, layered crystal structure, ferromagnetism,
magnetocaloric effect.

1 ddz0tedzr | r Odz € mugTeiadlsits fFdetsfiFiPls 'ujr Mtsj v d dzj dzad W
NiAs, ® Chlstste' 7 Oltd ~tsB0 COMfsdksyjd o §sLd
COYHBAE obkstsd o&jksodddyj NSsd mdes] dd&jislshvy o
cOMf sdzOc 0¥ sfw fMezy02ds [1]. vjdeitedhn’ ¢ isde
tOMMd&3OIsted o Olsd Hp'lz diy ®Uz" § & @OGc ded Isdz’ § M Misd & fn k



1 { [ [-2024 1-57 gj Sydvw 1.

Bsdzd dzlstso OlstsdiBtse r tesdBO. 1

tcOL dzgs? o MmMzsw i f 9 0COdemdw &3 d o fdzdsfis! s L Of
AnlcsBO 9 BOSdm MjHddzj dedW =, ISy dets dzOB dz H Ols! W
tcOL dz" ~ Isj B j tOlskztcOR [OfiO®.] 4 s d o daiie dzd O ozgay s & fn)
Witkctesd@BOGdzj IsdSCORd M ki dBLBBPIsRBicEY gB8GEF B BDE25( 160
[3.4] d ddij¢l B sOddduimnscd?2 by fttsotsHdhshisd
Btz! h 52 tcOL Bt 1Tt , Mo @) figldds@d dajj rdzdz’ = tc @ 1 de'd digfs d3zg Is
sBkMdzse dzj des tOL dzCife dtsts B wWz@0 yy@&d jdg B dzdL € d i3  dzts i3d
tcOL dz" B3 RBIIssHOB] §sdzizyj ddw, O OS] MbtekzC izt
MOtOCIsj tedzes? M § dzdesMmiss ¥ dzj Misj ndtsdsd Isted ydzr = Is§
sjtoBtstsBtcOBSIssS dz20 ki tstowimdstyjedzd[j 3 ]0.0¢ ¥ dzff) 6 d ¢ cr@ziz dizt
Isj dzdzz e H T ~tlcsBO 9 IstsdzC st dzj desydes a3 MsMmilssw dzd
B@BOIsj ted Odz' j dejlated W teaf AN d dzlstesdzd €4, © o BOMMdo detsdz i
fteddzd dzgj dzgdv o COyifmlsej w©WOBBYdn tilsg dZzOfpdty RO adgdHs
dzi H Qo dzs dMMdzj Hso Odzd W &3, BOC M BOdz! detsy L dzOyJ dzd §
sy nddj sted ud MSusrdireBlE 6 da@j B2d gt 0% o dzdudds , dzOE
COHBdZddzdd Hted Isd3 Y4 L dOyjddd oGBOcdzdlsdsstzisy ts
s5COL Oy Mw toj Odz! dzr d3d S BdeS ko] dzs Oz BOG dzd IstsC O dzts te
L J dgdzd .

Ajdzt 8 dgOfMmlstswh j2 tOBSlsr Wodzw jlsfqw fmddzlsjL 5B to
SO d dLBrkSEBd3 ~tesdB@BO GlsdtsihCidg dz! Alsds j MIsO Y ts digipt
fsitsh ' 8 tjdalsegj desoamMCts?2 HdWteOCydd d dfiMmdzj H 59 O da
fMots2Milse. wTa@80P000. 125 ) N QOc wfdmezj e Odedz’ j o
tcOBtsSIsj, § tdzkzlyy disH w3y Gusde'stz o OCyd2 o o90CkEkzdBdtetse
ydmisra 1dzj i3j delstse fted Isj B3 j cOskztc] 1200 s fm
MestetsMmisw e .dMmindzj His9 Odad W WOLtsosE s mMsMisOo O dmt
toj dzls@ j detso S 52 H W tc OS Brukef DBAADVANCEY tc @ ©layg dgjs 1©tg jdzez" 2
O0dz0dzdL ftetsosHddzd tod § sdi3shRPR2C Otctslistisly € Iz tddzj dAlg &
Elstsydzw dzd d3j stsHBd t dlso j dzZFulp®f. oL df jtctds)cdadfords dadsddyd cf daok i
LOodMmddssMisd tsls Isj B3 jteOlskzter d oj dzdydds ftoddztsy
odBtcOYydsdzdzsdz BOG dzd Ists 3] Iote Js J Az K dc OB ez dordas-ABOPKdzIS] 46 T
9 BOGdzdIsdz’ » Husjozisn] te@sls AtSdzrCjS . L Ooa dMd BsMisd 1+ dzj € Iste:
MisOdzH Otclsdz" d3 yYJjIsr ey nL sdzgHtso " d3 B IssHiSdR dzO § sMlstsw
Qtecfisfnls@lso LOBE dzelstsets ydS& dzO Cr yoF-r3e0e0 )2 94 dz® 0O d ¢

&d ud 20 HOcdzdlsdesc s ds:
d

9 4 dzd ud dzr BOcdzdssC Odzsted yj MEses 1 WWjSIsO (fs€)
Ctedo"™n M(T) o ©OLAEZJUd =~ BOcddlsdz » § sdzv n.

J tojLzdz sOIsj Cslsf dzj € Mdztse s dmimdzi His0 Odzad v [
LOadMmMddsMmMisd SCtedMmMsOzdzsctcOW duj MSdr § OtcOdj Istetso
ILWWiClkkdodesets BOcdzdlsdzsec s BsdRj dzZlsO OlssdBO - s B0,
syj dz€ O d L dgigddly ddixjc2ts dpEcdzOH Qu] @ L Gpls © et ¢lzj feeS yYlsts s,
i sdzlz y 4 dzdz’ n fr]tSJHddszzq’Q gL di3j dzgv jIsiqw o ddzls]j tco Odzj
9d dzdyddzz [ s mMkh jMmise j dgdzets] o dzdwdedj BECOLT™ 908 Is |
Mddalsj L ©O. v SCrTe,HGIizWezgl'esﬁrmz@'emtsfr]dZJ HISUISdZdZdISJdZJ des2 L
otsH" Mt d Hd { 5 dzkuEodzkld)de skdapfdidly d' ad L dz0yj dzdg
H S LOC OdzC Jd. v O0C dd3 sBtcOL 53, dmmdzy Hise Odzd | 1
BOcdzd Isslsjf dzso ™ 7 Mots2Mmilse Isj dzdzkz tod €T e & tcts BB O L W)
Emzse d2 dr Isjtocd3tstsBtcOBSISS d.

[ OBtSQf sdzdzj dzO ftod G tSHHJ oy ¢ J-130@1BBZSsO (1 A ( 6t



1 { [ [-2024 1-58 gj Sydvw 1.

g d ndsi§y sdz! L s @Pleadzy cked & ts©
1. Andresen A.F. The magnetic structure ofKes, CrsTes and CgTes// Acta Chemica Scandinavica.
1 1970.1 Vol. 24.7 P. 3495.
2. Guixin Cao, Qiang Zhang, Matthias Frontzasglal,Structure, chromium vacancies, and magnetism
in a Ck 2 Teis compound // Physical Review Materiails2019.7 Vol. 3,7 P.125001.
3. Hashimoto T., Hoya K., Yarnaguchi M. Magnetic properties of single crystald &r// J. Phys.
Soc. Japan. 1971.7 V. 31,1 P. 679.
4. Hamad M.Kh., Nlebedim I.C., Maswadeh Yazan, Hamad R., Ziq Kh. A. Room temperature
magnetocaloric effect in CrTeSe& alloys //Eur. Phys. J. Plu$.2022.7 Vol. 137.71 P. 1259.
5. Dijkstra J., Weitering H.H., van Bruggen C.F., Haas C. and de Groot R.A.-Bamdure
calculations, and magnetic and transport properties of ferromagnetic chromium tellurides (CrTe,
CrsTes, CreTes) /1 J. Phys.: Condens. Matt@r1989.1 Vol.l.T P. 9141.

U $21.318.132

[OCtesMC i dujmMSts] ftsweodjddj HEBOCddIlstils
BiNHE BIStestse) j BOR] o fsy MMoOs i B0
M zOeo OF d20 BMmdesea j (7 {

[ d dzjdi.ou .
fles¥ j Mffste, 1 OydsdOd d 2 dhidj Hse Oljd MSd2 Isj

O dedgsls OEd B 5zj | "l BOEdlsshlsOsduj St oL Od dt
fioowodw jlsiw o L WW¥jClj cljtedgdujmMStet dzOkOE dzd yd
Mtsd Hd GpCdRbFesB. codzjdedy cljtedBduyud MEtsets dzOdBOG dzd y
BOG dzd IEBOL d3O G dzd Y4 dzdz | slsted yolsj dz' dz@ a3  sdzj o, dzj
slsmizlsmMisedd odzj "dzj 65 BwBOcdzdIlsdese s §f sdzv fted dr e
ssySkz s ted. codzj dzdy tBEkMmMdzse dzj dzets d3ZOG dzd IstsMis O
sy B3 J Olskztodets?2 L Q axPlg glatfadAts® ' «f Ggjwf j toj ©3O G ded yJ dzdzts 2
Rz fteswWodzjdzady BOCdIstsMisOldyd MEBEdzd QO JdRsH f)
lsd §®n(Co Cu Fe Zr)y7s, ©® Stltster n St teydlsds dow fddzd
HE M) dedzs? GlOdad yr zO o lstststash § @ j oy € bsls 5@ ¢ e 1)
oL OddtsHj2Msodjd d ‘%W jCldodsils: 5 | OC 1] dzj dzq W
Htsd3j.dzts o

sdzf yjor jB3Qdztied BsMis Olsd yJ M s iBtse | o tzis B BRAREOY J |
stk C §mes@,j M’ 1§t BBJ tekyuy OV BeEOBSISS O, KOG
Cst eydlsde dzOw fd &zo.

[ Ocded IssMlsOIsdyd MEtsy oL OddBsHj2Msady ddxHE dd!
gL fdztsy dzr A otsftesmtse , slsdzsmw h s mw ¢ dmmdzj H T
o' M B8O0ded L Slstetstf dzf = dBOIsj ted Odztso .

l MmewrLd M {1Isddd ftejHmMlsOodzwjls ddzlsjteifm EkfmilsOc
BOCtesMEBf Jud MEddisd ~OLOCIsjtedMmMisds Oz OIS ted O dzO
oLOdBsHj2Mse VW, otsLdd O hddisd dBIiYHE BICttstsBi j
ZOMmstswB R 60O



1 { [ [-2024 1-59 gj Sydvw 1.

s dL HBOCwomMSsfduimMSdn foswedjdd2, Me
ksfsOduj MStes oL OddBsHj2fsady, MdiHkjlk

tcdJH OMMBIslste] dzgdJ &3 L Issets Wodzj dedw MmdzjHizjls
BOC dzd Isdets?2 MlstclzClskzter fsMmdzj twWOL dzdyder 7 MY sMsB 5o
tc 2 hf#®fgteg o Hts Isj BB jteOlskzte oirldjjtc dIe judstink s
Gqu’uq’aOdszT-ﬁWbﬁmlﬂiﬂmdﬁﬂﬂwﬁlmw L zOC s j 6] d3j da
hi2 Oo®fydd s NC s tOL B3OG dzd U o @Bdpaizisy | dede
Is | dztztzs sR3Q & deef Is f s dz J ZOBOGdzd ydo Odedw Hts dzO
SOYH"2 dL {tIdr MismMtsBtse t©WOL BOGded ydo Odadw M1
MistczClskztcz © ®BOIjtedOdzj. 1 tod ©WOL BOGdedyudo Odedd (|
or MsC sO0dzd L slstetstf detsdz BOIsj tod Odzi MsLHOjIsMw  tsH d daC
Cst teydlsdd ey gaktse ) dzOf tcOo dzj dzd j o3 B3O G dzd Is dzts «
slsted yoOlsj dzt desd3 dzOff teOo dzj dzd . 1 ted tcOL i3OG dzd yd o C
Clteydlsdogddis,? tnHtdzi 3O dzd WJ dede’ B3 B St j BOBT M
Yd &3 3dCtetstsel j B J teptpo@dst o tipdz” dgglf [ OlsjtedOdz ¢ OL
Hoj YOfmisd: 6HA&O (§ ]t i Oddsdsa] gedpBo) i sHpssRls Cdsut
HiczeOW (dzd §fJtej dBOG ded yd dzdzOv) fp BB N j 2. RLo9jMmls
SmCedNd:FeBS st tcydilsd o dzOv fd dzO kd3j dz' " OjIlsfqw Isj ds B " Ml
Csi teydlsdoe desfls d b f4te i3OG dzd yJ dzdzts 2 yoflsd fts
oLOdhBsH j2MlsadYy HtodBOcdzdlsdls: 1Isd BJStessBi j 5"
oL dd C deso j dzd ¥ ez dzdptS &SR 3R e s dzse s BB d2ls O 9o s
clsjtodsdyj M¢ tsd3lz O 306 dzd yd o Odzd & & .
s tots d3j LWWjicko cljtoedzdyj MS G ts dzO 3O G dzd yd
9LOdd315HJ?fI‘]|SSde3 9" Lo Odes kSt daj dzedy BOGdzdIsdze ~

CoteW YyjHj W stedzdtctshldFdedf Edcs@@®@Oy8 Odzedd o dzdm SCtodfm
LO Myl tjStedMmlsOodzddL @ydd, tifdmOddztsj o tcOB sls j

(hj BHds ftesWedzj dzd j Hj2Mlsadw ftsdzv GO ded Is
f4ted d30c dzd ud o Odzd J 9 sj CMMskztcso Odzdzsd3 B H dzts 5 M dats
otsLdzd S detse jdedE c¢cCOdROdzse ff jtoj BOcdzd ydo Odzgdw e, Ists
fsdj B fJ tc]ls3OMEAffdeOy tsB dzOMls! [ 3] .

leswodzj dzgdd dBOGdzdIlssMmMIsOIsdyud MEtses LOd diBtsH j 2 Mmis
Is d 8®(Co,Cu,Fe Zr)7s, © Cwlstster n C i toydlsd o dzO md izO tcj ¢

)
CteOdzd yr dz0. olsssB BRI Pz yO,j, CtSEHO 1 W fn
RO dzO, sts Htd] dzdzOW CteOdzd yo Mmd3j " 04 Is RS b
oLOddisHj2Mbsadw d jY tOo dztso j fiiissjls diftsy difsimel] fiksldzj o Iz H
BO G dzd Is ts fiusdds O JFiEHG 2 MBY S Isd o desfyls ' 8 L j 3
sBtcOL B3 sftcjHjdzvWw tOL dBBjte HBA detso .

s MBS dMisd L 5o Odzdzs? dzdlsj €Ok &'

lfddzijo ¢.a., I dS¢bsteses 1.1 ., dbOttdis90 ¢.u. |
oLOddtsHj2Mbsoadw dzO fetsyjmmr f J tojjogetstagru dosChplscfdw
t o1 . dVidte vy J-0L0EYts g, -~ 1 0-4.1459146

2. Khlopkov K., GutfleischO., SchafeR., Hinz D., H. Muller K.-H., SchultzL. Interactiondomains

in die-upsetNdFeBmagnetsn dependencen the degreeof deformatiorn’/ IMMM 272 276 (2004)

p.1937 1939.

3. ¢weddduieO {.¢., [Jddjje ¢.w., widd I.¢., +
g’ syj MmO § jtoj di3O0c dzed yd o Oded W ) My dzOe OR H d2V i
l1ijtmf jSIsdoadzr § dBOIsy ted ©Odz2011; vl gy LA dz" 2 o' §f 2Mm¢C,



1 { [ [-2024 1-60 gj Sydvw 1.

vrs 538.955

1 Barj BOCddlstsCOdsted UdTy) & aedy] o d@ds] dd
Mydxjddd cOLBs
fErOUjo t.71.

B3z, OzRdzMdEssiwls , Y dL dS¢d B IsOdzdzse dad3. [ .1 . [ d=.
S sWdzso ¢ . 1.

C.d¥. dz&. , o.dz. ., L Oo jHLESMJ2R ddiiffsdudsdds ttafdi j RS dts fdisid
[.1. [dRjjo0O vtOdz MECsegts BIsH j dzj dad v

1 d&zOIs tsdzisb .
zOkz y., , Rt Iskzls WL dCd B BPFaBov gf@dz' HE Gt SISH,
l sdzjctse ¢ . 4.
C.-d3 .HdB Y., Mls. d2OEZzy. M., vLOd MEd2 W,
] QoadSets 1. 4.

C. - . dz. , tolzC tso tsH drisigfipiis d ladddH jWdef@, d Sod deziffs Q dzdzts @  «
LIcOdz MEtsEts tsIsHjdzj ded™w t ¢

CcSBBodzj o O [ . 5.
dB3dz. OzrRdzMdEslsils Y dL dS€d B lsOdzdzse dad3. [ .1 . [ d=.
skuddz ¢. 1.

Hte W-EOls. &ORUMisalsdzlsm¥dL dSd oj s OdBear HHBsC 6. |
SlsH J dzj dedV t ¢

b dzdes s OYdMsC OW L WW jCIlsdo desfls: d 1 ¢ tsdzskilydasifisls o
o' LM 90Ol ormMsCd?2 ddesjtejm MtcjHd dMmMmdzj Hise Olsj dzj
tcOBSlIsj Brdzd MmddzlsjL Jteseo Odzr d dL Ezyd dz" 1xRuk8dls j e @j Is

sOCyJ QEIMn d o MBedLFeSi . ltetso JHjdzdzr | dMmMmdzj Hise Odzd
BOcdzdlsdy 7 Mmowm2flses d IsjfjtcObke’ s¥¥td o wOsdfd
RUST , Ctlttrj &sckls B! dMfcd Lso Odr HIB My d

s. CdzjSkietsdzdzO" fMlickSlskwO® d &Ocddlsdy j &sdj dzls’
fsHiso Py W HGYftsddvw 1Sy jtodds delsOdz! dg | H Odzdz § .
2O ftskjdydodk MjHddj dd?2 Gd(TM) Si 9 dBOcdzd Ists¢
My dyJ ddy cOLtso.

sdzs yjorj i@ s0 d3j & dzr j MmsjHddej dedv, S ted fls Odzdzd
dLdi3jtoj dzdv, BOCddlstsC OdstedyujmMed2 +WWjCl, 1 dzjSlsts
New magnetocaloric materialsGd(TM)Si for use in gas liquefaction
Mukhachev R.D.

Junior Research Scientist, M.N. Mikheev Institute of Metal Physics, Ural Branch of the Russian
Academy of Sciences

Lukoyanov A.V.



1 { [ [-2024 1-61 gj Sydvw 1.

Candidate of Physical and Mathematical Sciences, Le&tsgarch Scientist, Head of the
Laboratory of Metal Optics, M.N. Mikheev Institute of Metal Physics, Ural Branch of the Russian
Academyof Sciences

Platonov S.P.

Research Scientist, M.N. Mikheev Institute of Metal Physics, Ural Branch of the Russian Academy
of Sciences

Volegov A.S.
Candidate of Physical and Mathematical Scienssociate Professor, Ural Federal University
Gaviko V.S.

Candidate of Physical and Mathematical Sciences, Head of Department, LiRadeagch
Scientist, M.N. Mikheev Institute of Metal Physics, Ural Branch of the Russian Academy of
Sciences

Yakovleva M.Y.

Junior Research Scientist, M.N. Mikheev Institute of Metal Physics, Ural Branch of the Russian
Academy of Sciences

Kuchin A.G.

Doctor of Physical and Mathematical SciendesgdingResearch Scientist, M.N. Mikheev Institute
of Metal Physics, Ural Branch of the Russian Acadenfyaxénces

Annotation. The high efficiency and environmental friendliness of magnetocaloric devices are of
great interest among researchers as an advanced field. In this work, the intermetallig-Rui&n
compounds, as well as GdMV,Si and GdCssMnoexFeSi were synthesized and studied. Our
investigations showed changes in the magnetic properties and Curie temperature depending on the
ruthenium content in GdAMRRUSI, which can be used for liquefaction of gases at temperatures of
78.3 320 K. The electronic structure amdagnetic moments were calculated using the DFT+U
method, confirming and supplementing the experimental data. The results obtained indicate the
potential of Gd(TM)Si in magnetocaloric applications, especially for liquefaction of gases.

Keywords:rare earth compounds, crystal structure, magnetic measurements, magnetocaloric effect,
electronic structure
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Annotation. Data on the structural characteristics, magnetic and electrical parameters of ceramic
samples of lanthanwstrontium manganites doped with a pair of@Bp°) and C3*(3d’) ions, with
different oxygen contents, are presented. Manganite containing -singiged oxygen ions was
obtained after annealing in high vacuum. Samples sintered in air at K52&ving anionic
vacancies, exhibit i$haped currenvoltage (FV) characteistics in the temperature range of 120
280K. Manganite annealed in oxgg and containing cationic vacancies hasstaped 4V
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Annotation.Fr om t he iiniti al ctppm bighpressutetsgh-tenmperatureq() o r o i
apparatus, NdRhwas synthesized in the structure of the cubic C15 Laves phase. In this work, the
magnet i zalfTiobthe rddltibg NdRlwas syst emati cal lowO9Feasur
and 20T O80K. The obtained value of treagnet oc al o roil £5Tasf4f8d/tkd K),at
the maximum is at ¥ 10.5K.

Key words:magnetocaloric effect, Laves phase, synthesis at high pressure and high temperature
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Current -voltage characteristicsof La-Sr manganitesdepending on
electronic configuration of manganesesubstituting ions and oxygen
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Annotation. Structural, magnetic and electrical characteristics of&amanganites with manganese
substitution by combinations of iron ion with scandi(®¢*(3p°) or cobalt (¢ %&'(3d")) ions at
different oxygen contents have been studied. Manganites exhibisimgp8d currenvoltage (+V)
characteristics under certain conditions have been obtained. Parameterg ohdracteristics in
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magnetic field and without it at different temperatures are determined. It was found that<(Fe,Sc)
substituted manganite with an excess oxygen content &2QQR exhibits voltage stabilization
effect. Mechanisms of the formation of various typesvottaracteristics are considered.

Keywords: substituted manganites, electron shells, nonstoichiometry, microstructure,
inhomogeneities, magnetic parameters, types of cuk@tage characteristics
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Annotation. The temperature dependence of the magnetic susceptibility of chromitgOre@d
titanomagnetite TiF€4 in the temperature range 3AB00 K was studied. The magnetic parameters

of the samples were calculated from the experimental dependences: Curie temperatud/gifrie

C constant, effective magnetic moment per one magnetic ion of the compound, aadrtegcm
moment per formula unit of the sample. The results obtained are analyzed in the light of existing
theoretical models.
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Annotation. In this work, the structural and magnetic properties of the ghamsiry compoundgLus-
xCe&)2Co7 at x = (0.05, 0.10, 0.15, 0.20) are investigated. The optimal synthesis molas.of
xC8&)2Cor single crystals with different values of x have been found.. The influence of replacement of
Lu atoms by Ce atoms on the Curie point value, saturation magnetization, magnetocrystalline
anisotropy constants and anisotropy field in a wide temperature raagebbken investigated.
Anisotropy of the saturation magnetization is observed. The results provide a better understanding
of the effect of atom substitution on the magnetic properties of the compounds and their potential
applications in the field of creatinhighly anisotropic haradnagnetic materials.
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Influence of crystallochemical conditions of growth of single crystals of trigonal ferroborates
Hog sNdg sFe3(BO3)4 with huntite structure on their magnetic properties
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Annotation. Hoo sN b sFe3(BOs)4 single crystals were grown from two types of melt solutitnased
on BbM03O12 and based on kWQy. The ratios of solutiomelt components, growth conditions and

modes are given. A comparison was made of the magnetic properties of crystals grown from different
melt solutions.
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Annotation. In this work,polycrystalline samples of M&gRhSI (x = 0.0125, 0.02, 0.025, 0.05) were
synthesized at high pressure in the cubic B20 strudilmgnetizatiorin fieldlsGQH  OF oger a wide
temper at ur e rdGOK was meaduredin dotailTNMR spectaa T = 4.2 Kand small

angle neutron scattering (x = 0.0R)ere obtainedThe magnetic phase diagram of these compounds
was constructed based on features on the magnetic field derivative of the magnetization. It is shown
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that doping of MnSitinerant magnet with electrons leads to a decrease in the temperature of
magnetic ordering, a significant increase in the region of existence of {pleage, and the
appearance of an additional higemperature phaseck 200K stari ng from x O 0. 02

Keywords:tinerant magnetism, electretioping effectshigh-pressure synthesis
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Annotation: In this work, the effect of gamma irradiation and electron irradiation in air at 320
K on the crystal structure and magnetic properties of barium hexaferrite;Bad@vas studied The
irradiations caused crystal phase transformations It was shown that before irradiation their
magnetizati on i s-trainingof teersamplgwith adosk ofiDf R, thersaturation
magnetization (measured at 300 K) reaches its maximum veBderiu/g).

Keywords: barium hexaferrite, gamma irradiation, electron irradiation, crystal structure,
saturation magnetization.
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Annotation.

Polycrystalline samples of EeTiS.ySg chalcogenide compounds were synthesized and studied
using Xray diffraction, magnetization and magnetoresistance measurements. It is shown that
substitution along the anion sublattice leads to a-nwmotonic change in the temperature of
magnetic orderingDue to an increase in interatomic distances with an increase in selenium content,
the magnetocrystalline anisotropy decreases and a transition from behavior characteristic of Ising
magnets to Heisenberg ones occurs.

Keywords: Transition metal chalcogenides, layered structure, isovalent substitution,
antiferromagnetic ordering, fiekkhduced phase transitions, magnetic anisotropy, magnetic
hysteresis.
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Functional characterization of MnSb crystals and MnSbGaSb composites
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Annotation. In this work we disucuss the results of characterizing the properties of MnSb crystals
and the MnSisaSbcomposite. Structural studies confirm the preservation of the parameters of the
MnSb phase upon addition of GaSh. Magnetic and magnetcal properties of systems under study

are also similar. Analysis of magnetotransport data reveals differences tantiperature evolution

of magnetoresistance curves, as well as the temperature dependence of the anomalous Hall effect
amplitude for the MnSb crystal and the MARG&Sb composite. This behavior is associated with the
presence of diluted manganese atom&&nGaSb matrix.

Keywords: high-Tc ferromagnets, ferromagnetic composites, magnetic and magpiatal
properties, magnetotransport
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Isj d&3tf j tOIskzte. Clss EZSCOL" 90jls d&O b, Yybsts fted o
sftci Hjdvjlsimw dMSdzs ydilsj dz dets W OLts2 MnSb. [HA&ZOSK
ZO oLddSCdtse jddY HSftdddls] d dses 98¢ EZOHO @ € td
dbCm Edgjdz hOjlIlsw fl Isj 5 j eOktets? o9dHE Ctstotoj
Msf eslsdodzj dzdj €3 MdMmisj d3r , dets or AtsHdIls dzO dzj ¢ BIstst
OBy dzdszHO ¢ m HftesHBAd Ojls BidvIls: Mw d HOYJ MisOda
sftsB j deddsdnlsd { WW jCIsO mtsdzdzO o SCStdiftsL dlsj, §todyd dzt
ZOdzd ydy ©OMlse sty dzdz’ = OlsGagsly, dOtols®©EzyjO0 ded AFO Is2sH
Cstotej dzd tetso Odadetsij s MO & datf §p detsPdzO dzts ¢ d fl t©OLBO9 dzj «
sz tetso sH dzd C Od3 .
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RiMMdzj Hso Odzedj MlsOBddz detsisd d dBOC dzdIsdzr =
M zOo@I-Gan & L Qo dMmMddiisMmisd wsls o tcj d3j dzd
1JdUuGjo 5. 4.
BOGdMisteOdzls, ddzjj dzjts dOEZYdseEts f ot
10y sdzOdz dzr 2 difMdzj Hise Ol j dz MS 2 s A dzts dzts &€
1Oy ddemSd2 1. f .
BOGdMisteOdzls, ddpjj dzj 8 dzOZydesets f tots
10ydBdzOdz dzr 2 dfidzj Hse Olsj dz MS 2 Isj 7 dzts dzts & ¢
AStelszdzO ¢ . u.
O JteOdzs S O, OfMmdMmisjdls COW jHnter WdL dujm
1 0ydsdzOdz dzr 2 difMdzj Hise Olsj dz2 MS d2 s A dzts dzts &€
I steh jdStse ..
C. . dz., HBY) s BOBY b @OwsY ¢ g deff S ¢t
10ydBdzOdz dzr 2 Mz Hise Olsj dz MS g2 Isj 7 dzts dzts & ¢

¢ dzdzts Is Ogytff zOo Mt GCR:3B "™ dz L i3y dzt yidz fklsj 5 EHOtcd
O9BLH]2MIsadw M femMdzjHizehddd dMisdteOdedj @3 o OGc Ols
ftesnHddzs o § &zZOdzj IsOtcdzgs?2 h OQtetso 52 3d dzr dzgdyd o Is
ftsojten ddSfiplsfdzptslz’ = o4 " jMlse, "2 fpgWidds fg ¢ lpl GzPdyeudrdz
fteso jtwCd bkjteddyj MSts?2 MlsOBdd desflsd ¢ stesh CO o
Yyomses foBsd® B' dz Gds iy yyjazdjed2 ¥ 0d dazls. 1 s H Odzd
COYHB2 MieO@Hzfidyjdm@E sets L dzj dz yjdedw d Blsydec O BT
gL d3j dzgj degdWv BOcdzedlsdzr » Meats2fMmlse d WOLteatcets MtshmlsO
sOCy] OO bteses tjh jlsSd d QLY. dzd]l &0 tOAECS da
B~ Oded yj MSC OW Mils OB & dirf Islatzthds * W @1 tototfsteg] o' Bt Odzde 1o ]
sMdeseo Odedd ftsdzzyj dedzr @ HOdgdz" = 9" HoddzElsts ftojHY TS
ftesHBd dIsj dz2 detsfyls! 8 BBdzj j 3 yYyoOfmse fHtedoasHdl € (
sjilstcOe sdgOdz! desfisd L O tiugdnmY &g egq tej T © ¢ 8 Gufizjf s dkj o
tcOQo dzetso j Mdzvn , W Qulsjs HBsOC x § dzOB dz¥ HOj Isfpw  ftod  sd
dLd3j dzj dedj Ytedo sHdIls Fnaxdnddd >tf dsdizf{) OV dz@@jcdizffIsdz' § Mo

[y dg, fn dzd dzOw o dzlz Is to j dzdzd § zOf tew 3 j dzed W , z dzj dz
9L OdBsH | 2N yBlstsdgtee o sHdIs € Hudsh 1IN jdad® L dzOyj o
sdzé yjor jMiAlMneAKGa, ROcCdzdlstslse jteH' j &OljtedOd , &g

ftejotOh jddvw, ¢ cdisd

Investigation of stability and magnetic properties ferromagnetic phase of MiAl-Ga
alloy depending on milling time
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Annotation. The alloy composition Ma:Als7,6Gag 3 was crushed by mechanical impact followed by
abrasion in an agate mortar. Further grinding took place in a planar ball mill for 1, 3 and 6 hours
without the use of surfactants, and therefore this mode was aaligd. To check the thermal
stability of the powder in the stressed state
6 hours of milling. According to the data obtained after each stage of mechanical milling and
annealing, patterns ofh@anges in magnetic properties and phase composition of the sample, particle
size and shape, as wel |l as |l attice -ghaseweareet er
established. The high mechanical stability of the ferromagnetic phase is shoemthmdelected

milling mode. Based on obtained data, it is assumed that mechanical milling lasting more than 3
hours leads to change in the lattice parameters and tetragonality due to the chemical redistribution
of ¢ o mp ophase and eqiilibriurd ghs e -Mnjfwhiéh is also observed during subsequent
annealing. This change leads to decreasenidnd | values, reducing the magnetic properties of

the alloy. By removing internal stresses, the ignition reduces the contribution of the antiferromagnetic
interaction of Mn atoms, which leads to an increasenikdnd | values.

Keywords:Mn-Al, Mn-Al-Ga hard magnetic materials, microstructure, phase transitions, milling
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WodzW jlsfw OSkkZOd dzets?2 L On Oy jfipls: 1fifs OB @itz d2ts frisgsfiezy Uitz
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Messlse jsflse j dedzets, O 4 iMm2A5 cdfsddB 70 CH/ GOHBS 2
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o jddyj ddjd §dasksdshisd HJfhoEEOyY2dE U] dzf ¢ @dp'tedd
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Haldane chains of vanadium in NHVPO4OH
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Annotation. The study of lovdimensional magnetic systems is an important direction of modern
condensed matter physics. One of the most interesting examples of such systems are homogeneou
antiferromagnetic isolated chains of integer spins, described by the Haldadel.nThis work
examines a rare example of such Haldane chains based on vanadiunitior$M4VPQ,OH. Both
macroscopic magnetic measurements and NBfiRctroscopy convincingly demonstrate the
formation of a spin gap in the spectrum of magnetic excitations. Thestoperature behavior of

this system was also studied, in particular, the formation of a spin glass type state was established
below ~ 10 K.

Keywords:low-dimensional magnetism, Haldane systems, spin glass, NMR

1 LS BEOL di3j tedzr j  BOC didely dgrings O sidevieszI€ |s lzta s B dglz & ff
difMdzj Hso Odzd™” CoOdEssos?2 L OfklsOddsmisd, 1§ dzd O dac
Mot dBj dzgder & CoOdzstsor o Isjodesdzsedwn [1]. 1 Oyde d
SHdstctsH dz" | dL sdzd tcts 0 Odzdz" | M ddezt d rtsjdzlz v ji dgsdg§ d iy tfy
fMowL Odzdz" B Odesd W j tetosdBOGdedlsdzs. 1 tod 1 Istsd o tslsdzo
Yyjdzr 7 Mfddetse L OMdhHh jdzO Bl odzj "dzedh otsLBEYHj dad 2
shdzso desj BOCE dzd Is dzty§f Mgt ks W tefifs OB BYEE bkMists2 ydo ' d
s My Odzj dedy, lsOCY)jY Bl j R EasHdSds ©j HC B o flst
Bisdz h dzmlsets dL dLoejMmisdr & f sNips@j dis3 1dz0 Rdg e dlpfsk
MBdzH j 2 dese ME g MmdMmisj dsr V¥ BE)MIsigts | Gpedl §26MRG & SHz0 F
BaV(VO4)( OH) [20]. I tsilktsdkk bkmsOdss dzj dzdj misdzH j 2 dat
dmdzj Hse Oded j o dzgsots?2 MmdMmlsjdj L BGHdssHA &
dqdzs jtejfg o WdLdS) StdHj dehMdiese Odzdzse s ftshls 5w dzd w
| &Omlsswh j2 ©OBsl] fioj HiMlsOs dzjMROOHN M dzj 1 tsds@de
5CkOL Hisd Ui MSd MSsteH dded to®% ©rAED | 2 sClsf Mifts s e s gL 1 ¢
YyifsySd sntsd Cthhboa@dazsRs G2 Msfijds] dzj dz08 dz H O
fSEYHSCO ofsksls) cdits! sd ©OL A& | &jlssHT B¢ oasqs Is
MesmMisswdadj. CSMYJjtoddsd delsOdz! dzgr | tsyj dzSd Mmf ddetse 52
osMftedddudo smisd ¢ a0 BASCHEY Jfdeifls gt sttt & Misc &zOf
bj Stejfsym? Byj &S 2 o dzlstediy sy ydesc s ddzlsj ¢ tcOdzO
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Magnetic properties of spinel ferritesCoyZnxNi1-xyFe04
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Annotation. The magnetic properties of ferrite spinels with partial substitution based on Ni, Zn and
Co were studied. The series of studied samples can be described by the general fofZmdNi:G.o
yFeOs, aty = 0.5- 1 and x = = 0- 0.5 with a step of 0.1. The selected degrees of substitution and a
small step ensure the creation of materials with a wide range of magnetic properties, among which
an optimal solution for specific tasks can be found.

Keywordsferrites, spinels, substituted ferrites, NizZn ferrites, Co ferrites
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Synthesis andmagnetic properties of Ga/31x)CoxCr2Ss
solid solutions with x = 00.3

Busheva E.V,
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Denishchenko A.D,
Postgraduate student Moscow Institute of Steel and Alloys
Shabunina G.G.
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Annotation. Ga2/3(:x)CoxCr2S4 solid solutions with x =-M3 were synthesized and the
dependences of their magnetization and dynamic susceptibility in constant and alternating magnetic
fields were studied. The temperatures of magnetic transitions have been deteifhimedsults
obtained are interpreted using a cluster model of the formation of new magnetically active phases.

Keywords:chalcogenide spinel, antiferromagnet, magnetic properties
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Influence of the infiltrating additives of R-Cu-Co type oninter-grain
exchange interaction and magnetic hysteresis properties of the Nee-B alloy
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Annotation. The process of grain boundary infiltratieman effective way to produce highly coercive
permanent magnets. In this work, the influence of the composition-ofiétting additives of f&u-

Co type (where R = La, Ce, Nd, Gd and Tb) on the magnetic hysteresis properties of nanocrystalline
alloy basel on NdFewsB compound was investigated. It is shown that the -grt@in exchange
interaction is suppressed by an additive containing any rare earth element. This leads to an increase
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in the coercivity. Local changes in magnetocrystalline anisotropy near the grain surface have a direct
effect on the coercivity of the resulting alloy.

Keywords: NcbFesB, permanent magnets, coercivity, grain boundary infiltration, exchange
interaction
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Magneto-structural investigation of FeCoNiP-Me
(Me = Zn, Zr, W) high entropy alloys produced by electrolessleposition
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Annotation. In this work, we describe experimental results concerning the microstructure and
magnetic properties of FeCoNiHe highentropy alloys (Me = Zn, Zr, W) nanostructured coatings
produced by chemical deposition. The coatings were characterizedayydfffraction and electron
microscopy. The magnetic characteristics of the synthesized materials (saturation magnetization,
coercive force, local anisotropy field were studied as a function of the Zn, Zr or W content in the
FeCoNiRMe alloys. Magnetic propertiesra discussed within the framework of the random
magnetic anisotropy model. The boundary values of entropy and enthalpy of mixing which favor the
formation of a disordered solid solution during producing of kegitropy alloys based on FeCoNiP

by chemical dposition are determined.

Keywords:high-entropy alloys, electroless deposition, magnetic properties
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Prediction of elastic properties ofHeusleralloys consisting entirely of transition metals
in the framework of machine learning

Moiseev D.M.

4th year undergraduate student of the Department of Condensed Matter Physics
Chelyabinsk State University

SokolovskiyV.V.

Ph.D., Associate Professor, Professor of the Department of Condensed Matter Physics of the
Chelyabinsk State University

Baigutlin D.R.

Junior researcher at the Department of Condensed Matter Physics of the Chelyabinsk State
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Annotation. The use of machine learning methods, including neural networks, in the study of the
elastic properties dfleusleralloys, allows us to create models and predict the characteristics of these
unique materials with high accuracy, opening up new prospects for application and development in
various fields of engineering and science.

Keywords:Machine learning, neural networkideusleralloys.
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Thermoelectric properties ofMezFeNiSke (Me = Ti, Zr, Hf) alloys
Sokol A.S.

4th year undergraduate student, Department of Condensed Matter Physics, Chelyabinsk
State University
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Candidate of Physical and Mathematical Sciences, Assistant Profe@gpariment of
Condensed Matter Physics, Chelyabinsk State University

Buchelnikov V.D.

Doctor of Physical and Mathematical Sciences, Professor, Head Dégatment of
Condensed Matter Physics, Chelyabinsk State University

Annotation. Using the density functional theory implemented in the VASP software package, the
thermoelectric properties of double hadtusler compound F#eNiSh, Zr.FeNiSh and HbFeNiSh

were studies. It is shown that the alloyF#NiSh has the lowest lattice thermal conductivity=

2.62 W (mAK) at a temper at unrreNishfandZdéNiSKalloyd,he t |
is 4.13 and 4.03, respectively.

Keywords:thermoelectric properties, Double Halfeusler alloys, density functional theory.
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Spin-reorientation transition suppression in the binary helimagnet FeP by substitution
of arsenic for phosphorus as seen by NMR spectroscopy
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Annotation. The scientific interest in the family of isostructural compounds with a structure type of
MnP (B31) CrAs, MnP, FeAs, and Félargely associated with the internal complexity of their
unusual spiral magnetic structure, the origin and details of which are still a subject of debate. In our
previous work, the magnetic structure of the binary FeP and its evolution in externadtndephds

were thoroughly investigated, and a spin reorientation transition was discovered and described in
the range of external magnetic fields e 4. In turn, neutron scattering data indicate that the
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formation of helicoid is more energetically favorable in substituted compoungs&®R. A pure
sample of FeRsAs.1 was synthesized by us, and the magnetic structure was studied using NMR
spectroscopy. It was found that, unlike the FeP, the spin reorientation transition is not observed up
to external magnetic fields of 12 T.

Keywords:helical magnetic structures, NMR spectroscopy,-timvensional magnetism, magnetic
frustrations
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Main domains restructuring & Nd2FewsB single crystal
in the spin reorientation region

Kosolapov N.A.
postgraduate studeritaculty of Physics and Technology of Tver State University
Tsvetkov A.l.
assistant, Faculty of Mathematics of Tver State University
Pastushenkov Y. G.
Dr.Sc., professor, Faculty of Physics and Technology of Tver State University

Summary By the method of the magnetdptical Kerr effect and the Faraday effect by using a ferrite
garnet thin film, the restructuring of the domainucture on the basal and prismatic planes of the
NdFewsB single crystals in wide temperature range were investigated. Peculiarities of behavior of
domain walls of main domains in the area of s@arientation phase transition are revealed.

Keywords:spinreorientation transitionmagneticdomain structure, domain walls
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Influence of indium on the crystal structure of TbhCo
Mikhailova A.B.
Ph.D, senior researcher of Baykov Institute of Metallurgy and Materials Science RAS
Politova G.A.
Ph.D, senior researcher of Baykov Instituté/eftallurgy and Materials Science RAS
Morozov D.A.
Postgraduate student of Baykov Institute of Metallurgy and Materials Science RAS
Ganin M.A.
Senior researcher of Baykov Institute of Metallurgy and Materials Science RAS

Annotation. Using the Rietveld-Xay method, the structure and phase composition of magnetic alloys
based on TbhCaafter doping with indium atoms in various concentrations was studied. It has been
shown that as the indium content increases, the lattice parameter of the ddo@mound changes
significantly, its amount decreases, and theiChslng phase is formed.

Key words Laves phases, magnetostriction, Rietveld method
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TbCa | ThCa | Th1iCaulng
ThCo 90.4 9.6 -
TbCor.93dNo0.05 85.1 9.0 5.9
TbCordnoa 76.7, 12.9 10.4
TbCorgslNois 70.5 9.8 19.7
TbCoaslno2 62.1 6.3 31.6
TbCo 75lN0.25 61.4 10.8 27.9
TbCaoi7lnos 50.5 14.2 35.3
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TbCoaoeslno3s 55.4 12.3 32.3
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Transport and magnetic propertiesMno.75C02.28B0s5
Muftakhutdinov A.R.
Postgraduate Student, Institute of Physics of KFU
Makarchenko A.S.
Junior Researcher, KPTI FRC KazSC RAS
Eremina R.M.
Leading Researcher, KPTI FRC KazSC RAS
Fazlizhanov L.I.
Senior Researcher, KPTI FRC KazSC RAS
Moshkina E.M.
Researcher, FRC KSC SB RAS

Annotation. The random distribution of magnetic ions, mixed valence, strong electronic correlations
and unusual ordering of charges, leading to unusual features of magnetic ordering, arouse scientific
interest in Ludwigite samples. The results of measurements oPResjgectra, thermal EMF and
temperature dependence of electrical resistance are presented.

Keywords Ludwigites, EPR, Seebeck effect, electrical resistance.
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