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BaFe11.1Sco0.9019 heksaferriti sintez edilmis, rentgen difraksiyasi metodu ils onun kristal qurulusu tadqiq olunmusdur.
Miioyyan edilmisdir ki, normal soraitds vo otaq temperaturlarinda bu birlogsmoanin kristal qurulugu P6/smmc foza qruplu heksa-
gonal simmetriyaya malik olur. Qofas parametrlori iso: =5.8842 vo ¢=23.1774 A qiymotlorino uygun golir. ~190°C < T <20°C
asag1 temperatur vo 20°C < T <490°C yiiksok temperatur intervalinda BaFe11.1SC0.9019 heksaferritinin atom dinamikasi tadqiq
edilmigdir. Raman spektroskopiyasi metodu ils alinmug spektrlorin analizi naticasinds miisyyan edilmisdir ki, ~-90°C<T<490°C
genis temperatur intervalinda bu birlosmads qurulus faza ke¢idi bas vermir. Otaq temperaturunda alinmig Raman modalari hom
asag1 temperaturlarda, hom ds yiiksok temperaturlarda miisahids edilir.
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1. GIRIS

Multiferroik materiallar eyni zamanda hom ferro-
elektrik, hom do ferromaqnit xassolora malik olduglari-
na gors genis tadqiq edilirlor [1-3]. Bu materiallar ara-
sinda heksaferritlor miithiim yer tuturlar [4-6]. Onlarin
belo mithiim shomiyyatino asas sobab, genis temperatur
intervalinda dayaniqh qurulus vo magqnit xassolorina
malik olmalaridir [7-9]. BaFe12019 heksaqonal birlos-
masi vo Fe atomlarinin qismon diamagnit metal atom-
lar1 ilo ovozlonmosi asasinda alinmis birlosmolor son
zamanlar on ¢ox todqiq edilon heksaferritlordir. Barium
heksaferrit genis temperatur intervalinda (Tc ~ 750 K)
ferrimaqnit xassolori gostorir. Fe atomlarmin Al, In,
Ga, Sc vo s. diamaqnit atomlari ilo qismon avaz edilmos-
si ilo alinan birlosmolar do barium heksaferrit kimi yiik-
sok temperaturlar oblastinda maqnit xassalorino malik
olurlar [10-11].

ovvalki qurulus todqiqatlarinin naticalorinden
moalumdur ki, BaFe12019 birlogsmasinin kristal qurulusu
heksagonal simmetriyanin P6/smmc faza qrupuna uy-
gun golir vo qofos parametrlori: a = 5.8920(1) A,
c 23.183(1) A qiymotlorino malikdir [12].
BaFei2.«MexO19 (Me = Al, Ga, In; x = 0.1- 1.2) birlos-
molorinda aparilmis qurulus todqiqatlart gostormisdir
ki, bu birlosmoalorin kristal quruluslart da heksaqonal
simmetriyanin P6/3smmc faza qrupuna uygun golir [13-
14]. Nozari hesablamalar naticasindo malum olmusdur
ki, bu foza qrupuna uygun olaraq kristalda 42 Raman
aktiv moda (11Ayg + 14E14 + 17E2g) vo 30 infraqirmizi
aktiv moda (13A + 17Ei) miigahide edilo bilar.
150sm™? < v < 1000 sm™? tezlik intervalinda aparilmig
Raman spektroskopiyasi tadqiqatlart zamani1 bu moda-
lardan yalniz 10-u miisahids edilmigdir: v = 173, 184,
216, 340,409, 467,611, 614, 684 vo 713 sm™ [15]. Mii-
ayyan edilmisdir ki, bu Raman modalari: spinel blokla-
rinin, O — Fe — O rabitalorinin, FeOg oktaedrlorinin,
FeOs bipiramidalarinin vo FeOj tetraedrlarinin ragsle-
rine uygun golmisdir.

BaFei12.xGaxO19 (x = 0.1- 1.2) birlogsmoalorinin atom
dinamikas1 otaq temperaturunda, normal soraitdo Ra-
man spektroskopiyasi ils tadqiq edilmisdir. Spektrlords
v =200 - 800 sm™ tezlik intervalinda 8 maksimum mii-
sahids edilmigdir: v = 289.19, 325.78, 406.84, 463.44,
515.94, 608.60, 677.64 vo 717.12 sm™. Miioyyon edil-
migdir Ki, bu roqs modalari: O — Fe — O rabitoalarinin,
Fe/GaOs oktaedrlorinin, Fe/GaOgs oktaedrlorinin,
Fe(2b)/Ga(2b)Os bipiramidalarinin vo Fe/GaO;, tetra-
edrlorinin ragslorine uygundur [7].

BaFe12xAlO19 (x = 0.1- 1.2) birlogmolarinin atom
dinamikas1 Raman spektroskopiyast ve infraqirmizi
spektroskopiya metodlari ilo todqiq edilmigdir. Raman
spektrlorindo 8 maksimum miisahido edilmisdir ki, bu
modalar da BaFei2.«GaxO19 (x = 0.1- 1.2) birlogsmosino
uygun olaraq izah edilmisdir [16]. Infraqrmiz1 spek-
troskopiya ilo v = 400 - 800 sm™ tezlik intervalinda
alimmis spektrlordo iso 4 maksimum miisahido edil-
migdir: v = 443.52, 524.14, 604.21 vo 720.82 sm.
Miioyyon edilmisdir ki, bu roqs modalari: Fe/AlOg
oktaedrlarinin vo Fe/AlO4 tetraedrlorinin ragslaring uy-
gundur [9].

Heksaferritlorin qurulus xassolorinin tadqiq edil-
masi vo atomlararasi rabitslorin xarakterinin dyronil-
masi {iglin, bu birlogsmalorin atom dinamikalarinin tod-
qiq edilmasi ¢ox vacibdir. Toqdim edilon bu igds, Ra-
man spektroskopiyast metodu ilo BaFe11.1S¢o 9019 hek-
saferrit birlogsmasinin atom dinamikasi todqiq edilmis-
dir. Tacriibalor —190°C < T < 20°C asag1 temperaturlar
(azot temperaturu) vo 20°C < T <490°C yiiksok tempe-
raturlar intervalinda aparilmigdir.

2. TOCRUBO

Tadqiq edilon BaFe11.1SCo.9019-un ovuntu halinda
hazirlanmis keramika niimunasi yliksok temperatur so-
basinda standart metodla “yiiksok tomiz” markali
Fe>03, Sc,03 oksidlorindon vo BaCOj3 karbonatindan
sintez edilmisdir.

BaCO3+5.55-Fe,03+0.45-Sc,03—>BaFe11.1S¢09019+CO, T
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Ilk olaraq oksidler vo karbonat miivafiq miqdarda
qarigdirilmis, agiq havada 1473 K temperaturda 6 saat
qizdirilmig, son moarhoalads iss agiq havada 1573 K tem-
peraturda 6 saat qizdirilmigdir. Sintez prosesindon son-
ra niimunolor asagr  stlirotlo  soyudulmusdur
(100 K-saat™).

Alinmis ovuntu halinda olan niimunslorin kristal
quruluslart rentgen difraksiyas1 metodu ils, D8
Advance (Bruker) difraktometrindo todqiq edilmisdir.
Kristal qurulusun analizi FullProf programinda Ritveld
metodu ilo aparilmigdir [20].

Niimunolorin atom dinamikasi, rabitslorin roqsi
horakatini vo Raman tezliklori, Mikro Raman Spektro-
skopiyas1 (XploRAHoriba) ilo 532 nm (25 mW) dalga
uzunluglu bork cisim lazerindon istifads etmoklo analiz
edilmisdir. Xarakterik roqs modalarini miisahids etmok
ficiin v=0 - 800 sm™ oblastinda Raman spektrlori alin- |

musdir.
3. NOTiCOLORIN MUZAKIROSI

BaFe111SC0.9019 birlosmosinin kristal qurulusu
otaq temperaturunda vo normal soraitdo rentgen difrak-
siyast metodu ils todqiq edilmisdir. Alinmis rentgen
difraksiyasi spektri sokil 1-da verilmisdir. Spektrin Rit-
veld metodu ils analiz edilmasi naticasinde milayyan
edilmisdir ki, normal soraitdo va otaq temperaturunda
bu birlosmenin kristal qurulusu P6smmc foza qruplu
heksaqonal simmetriyaya malik olur. Qafas parametr-
lori iso: @ = 5.8842 vo ¢ = 23.1774 A giymotlorino uy-
gun golir. Bu notico barium heksaferrit vo
BaFei1.1(Al,In,Ga)o.¢019 birlosmolori {igiin alinmis noti-
calora uygun golir [16-18].
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Sakil 1. BaFe11.15C0.9019 birlogsmasinin otaq temperaturunda va normal seraitds alinmis rentgen difraksiyasi spektri.

BaFe11.1SC0.9019 birlogmasinin atom dinamikas1
otaq temperaturunda, normal goraitdo Raman spektro-
skopiyast il todqiq edilmisdir. Spektrlords v = 60 - 800
cm?! tezlik intervalinda 13 maksimum miisahido
edilmisdir: v = 68.77, 88.37, 169.99, 184.42, 211.75,
227.19, 290.38, 343.31,412.37, 472.66, 524.55, 611.80
vo 685.49 sm™. Miioyyon edilmisdir ki, bu roqs moda-
lar1 O, Fe vo Sc atomlarinin omala gotirdiklori rabitals-
rin, spinel bloklarin, oktaedrlorin, bipiramidalarin vo
tetraedrlorin ragslerine uygundur. $akil 2-do bu Raman
modalaria uygun golon maksimumlar gdstorilmis vo
Qauss funksiyasina uygun olaraq analiz edilmisdir.
Miioyyon edilmisdir ki:

v/ v1 = 68.77 sm! modasi spinel bloklarmin,

v v, = 88.37 sm! modasi spinel bloklarmin,

v v3 = 169.99 sm* modasi spinel bloklarimin,

v v4 = 184.42 sm! modas1 spinel bloklarimin,

v vs = 211.75 sm't modast O — Fe — O rabitalarinin,
v vg =227.19 sm't modasi O — Fe — O rabitalarinin,
v v7 = 290.38 sm™* modast O — Fe — O rabitalorinin,
v vg = 343.31 sm! modas1 Fe(5)/GaOs oktaedrlari-

nin,
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v vg = 412.37 sm™* modasi1 Fe(5)/GaOg oktaedrlori-
nin,

v v10 = 472.66 sm* modas: Fe(1)/GaOg vo
Fe(5)/Ga0s oktaedrlorinin,

v" 11 = 524.55 sm™! modast biitiin oktaedrlorin,

v 12 = 611.80 sm™! modast biitiin oktaedrlorin,

v v13 = 685.49 sm™ cm™ modasi Fe(2)/GaOs

bipiramidalarinin ragslorine uygundur.

Gorilindiiyl kimi on kigik ragslor spinel bloklarina
uygun galir ki, bu da spinel bloklarin daha dayaniqli
sistem amals gatirmalori ilo slagadardir. On yiiksak tez-
likli modalar iso bipiramidalara uygun gslir. Bu da onu
gostarir ki, oktaedrlar bipiramidalara nisbaton daha da-
yaniqli sistem amolo gotirirlor.

Molumdur ki, temperaturun qiymati yiiksaldikco
kristal qofasi togkil edon atomlarin rogslerinin ampli-
tudlarinin giymatlori artir. Ona géro doa, temperaturun
qiymati yiiksoldikco kristallarin atom dinamikasinda
doyisiklik bag verir. Raman spektroskopiyasi, birlosma-
larin atom dinamikasinda bas veran doyisikliklori, faza
kegidlorini, qurulus ¢evrilmalorini toyin etmok iiglin
unikal metod hesab edilir [19-20]. BaFe11.1Sco.9019 bir-
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logmosinin atom dinamikasina yiiksok temperaturun to-  edilon rogs modalarinin hamisi T <490°C-a qodor tem-
sirini 6yronmok mogsadi ilo 20°C < T <490°C tempera-  peratur intervalinda da miigahidos edilir. Lakin roqs mo-
tur intervalinda Raman spektrlori alinmigdir. Miixtolif  dalarinin qiymstlorinde azalma miisahida edilir ki, bu
temperaturlarda alinmis spektrlor sokil 3-do verilmig-  da temperaturun tosiri ilo atomlararasi rabitslorin uzun-
dir. Goriindiiyli kimi otaq temperaturunda miisahido | luglarinin artmasina uygundur.
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Sakil 2. BaFe11.1SC0.9019 birlosmosinin otaq temperaturunda vo normal soraitdo alinmig Raman spektri.
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Sakil 3. BaFe11.1SC0.9019 birlogsmosinin yiiksok temperaturlarda alinmig Raman spektrlori.
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Sakil 4. Yiiksok temperaturlarda BaFe11.1SC0.9019 birlogsmasinin roqs modalari.

Cadval 1.

Yiiksok temperaturlar intervalinda BaFe11.1SC0.9019
birlosmasindo Raman modalar1 va
bu modalar ii¢iin alinmis o amsallari.

Raman smt Dayisma eCct

modast omsali
V1 68.77 a1 1.48x107
V2 88.37 02 10.82x10"

5

V3 169.99 a3 6.15%x10°
V4 184.42 o4 4.28x107
% 211.75 o5 6.33x10°
V6 227.19 a6 7.38x10°
V7 290.38 o7 7.59x10°
Vg 343.31 as 8.21x10°
V9 412.37 o9 6.02x10°
V10 472.66 010 6.70x10°
Vi1 524.55 011 6.29%10°
V12 611.80 012 4.32x10°
V13 685.49 013 3.94x10°
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Sokil 4-do yiiksok temperaturlar oblastinda
BaFe11.1SC0.9019 birlosmasinds Raman modalarinin tez-
liklarinin temperatur asililig1 verilmisdir. Asililiglardan
gOriiniir ki, temperaturun qiymati artdigca Raman mo-
dalarinin tezliklarinin giymatlorinds azalma bas verir.
Bu azalma:

1dv

a = _;d_T (1)
ganunu ilo interpretasiya edilmisdir. Miixtolif Raman
modalari tigiin alinmis o emsallarinin qiymatlari cadval
1-do verilmisdir.

BaFe11.1SC.9019 birlogsmasinin atom dinamikasina
asag1 temperaturlarin tosirini dyronmoak moqsadi ilo —
190°C < T <£20°C temperatur intervalinda Raman spek-
troskopiyasi eksperimenti aparilmisdir. Asag: tempera-
turlarda alinmis Raman spektrlori sokil 4-do verilmis-
dir. Goriindiiyli kimi, otaq temperaturunda miisahide
edilon rags modalarinin hamist T > —190°C-a qoadoar
temperatur intervalinda da miisahido edilir. Lakin
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temperaturun qiymoti yiiksoldikco roqs modalarimin
qiymatlorinds azalma miisahids edilir ki, bu da yiiksok
temperaturlara uygun olaraq asagi temperaturlarda da
temperaturun tosiri ilo atomlararasi rabitolorin uzunlug-
larinin artmasina uygundur. Asagi temperaturlar oblas-

tinda BaFe11.15€0.9019 birlosmosindo Raman modalarl—I

nin tezliklorinin temperatur asililig: sokil 5-do verilmis-
dir. Asililiglardan goriiniir ki, temperaturun qiymoti
artdigca Raman modalarinin tezliklorinin giymatlorin-
do (1) ganununa uygun olaraq azalma bas verir. Asagi
temperaturlarda miixtolif Raman modalari tigiin alinmig
o omsallarinin qiymotlori cadval 2-do verilmisdir.
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Sakil 5. BaFe11.1SC0.9019 birlosmasinin asag1 temperaturlarda alinmis Raman spektrlori.
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Sokil 6. Asag1 temperaturlarda BaFe11.1S€0.9019 birlosmosinin roqs modalari.

Cadval 2.

Asagi temperaturlar intervalinda BaFe111SC0.9019
birlogsmosindo Raman modalar1 vo bu modalar
tclin alinmis a amsallari.

[
NOTICO.

Raman spektroskopiyasi metodu ilo yiiksok
(20°C < T £490°C) va asag1 (—190°C < T < 20) tem-
peraturlarda BaFe11.1SCo.9O19 birlogsmasinin atom dina-

Raman | sm? | Doyismo °Cct mikas1 todqiq edilmisdir. Genis temperatur intervalinda
modast omsali alinmis spektrlorin analizindon molum olmusdur ki,
Vi 68.77 a1 5.28x10 yiksok vo asagi temperaturlarda Raman modalart
V2 88.37 az 5.53x10° demoak olar ki, eynidir. Temperaturun tasiri ilo bu mo-
v 169.99 93 2.29x10° dalarn tezliklorinin doyigme mexanizmi do eyni olur vo
V4 184.42 o4 3.03x 10:2 a~10°°C"? giymatine malik olur (cadval 1 vo 2). Buonu
V5 géﬂg a5 4‘24X10_5 gostorir ki,  gostorilon  temperatur  araliginda
:j 290.38 Zj ?(1)(1)285 BaFe111SC09019 birlogsmasinds he¢ bir qurulus faza
ve | 34331 as 10.46x10° kegidi bag vermir.
Vo 1237 P, 327%105 Asag1 temperaturlarda, biitiin oktaedrloro moxsus
V10 472,66 010 3 86x10° olan vo otaq temperaturunda viz = 611.80 sm™ tezli-
i1 524.55 o1 3 63x10°5 yinde miisahido edilon modada parcalanma bag verir.
Vi 605.07 a1z 1.52x105 T = -10°C temperaturda vi» = 605.07sm? vo
vize | 616.39 a13 2.88x10° vige = 616.39sm?  tezliklorindo Raman modalari
Vi3 685.49 a4 1.94x10® alinmig vo T >-190°C intervalinda miisahida edilmis-

dir.

31



[1]

[2]

[3]

[4]

[5]

[6]
[7]

[8]

[9]

[10]

A.l. MOMMODOV, S.H. CABAROV, R.Z. MEHDIYEVA, R.E. HUSEYNOV

Multiferroic Materials and their
Integrated Ferroelectrics, 2011,

P. Kumar.
Properties,
v.131, p.25.
D.P. Kozlenko, N.T. Dang, S.E. Kichanov,
E.V.Lukin, A.M. Pashayev, A.l. Mammadov,
S.H. Jabarov, L.S. Dubrovinsky, H.P. Liermann,
W. Morgenroth, R.Z. Mehdiyeva, V.G.Smotra-
kov, B.N. Savenko. Physical Review B, 2015,
v.92, p.134409.

N.O. Golosova, D.P. Kozlenko, S.E. Kichanov,
E.V. Lukin, L.S. Dubrovinsky, A.l. Mammadov,
R.Z. Mehdiyeva, S.H. Jabarov, H.-P. Liermann,
K.V. Glazyrin, T.N. Dang, V.G. Smotrakov,
V.V.Eremkin, B.N. Savenko. Journal of Alloys
and Compounds, 2016, v. 684, p.352.

A.V. Trukhanov, S.V. Trukhanov, V.A.Turchen-
ko, V.V. Oleinik, E.S. Yakovenko, L.Yu. Matsui,
L.L. Vovchenko, V.L. Launets, 1.S.Kazakevich,
S.G. Dzhabarov. Physics of the Solid State,
2016, v.58, p.1792.

S.H. Jabarov, A.V. Trukhanov, S.V. Trukhanov,
A.l.Mammadov,V.A.Turchenko,R.Z.Mehdiyeva,
R.E. Huseynov. Optoelectronics and Advanced
Materials-Rapid Communications, 2015, v.9,
p.468.

S.H. Jabarov. International Journal of Modern
Physics B, 2018, v.32, p.1850303.

A.V. Trukhanov, V.G. Kostishyn, L.V. Panina,
S.H. Jabarov, V.V. Korovushkin, S.V. Trukha-
nov, E.L. Trukhanova. Magnetic properties and
Mossbauer study of gallium doped M-type
barium hexaferrites, Ceramics International,
2017, v.43, p.12822.

F.G. Agayev, S.H. Jabarov, G.Sh. Ayyubova,
M.N.Mirzayev, S.V.Trukhanov, E.L.Trukhano-
va, M.A. Darwish, S.V. Podgornaya, D.A. Vin-
nik, T.P. Hoang, N.T. Dang, A.V. Trukhanov.
Physica B: Condensed Matter, 2020, v.580,
p.411772.

R.E. Huseynov, A.l. Mammadov, R.Z. Mehdi-
yeva, A.V. Trukhanov, S.V. Trukhanov, V.A.Tur-
chenko, T.P. Hoang, N.T. Dang, S.H. Jabarov.
Journal of the Korean Physical Society, 2019,
V.74, p.584.

V.A. Turchenko, S.V. Trukhanov, A.M. Balagu-
rov, V.G. Kostishyn, A.V. Trukhanov, L.V. Pa-
nina, E.L. Trukhanova. Journal of Magnetism
and Magnetic Materials, 2018, v.464, p.139.

[11]

[12]

[13]

[14]

(18]

[16]

[17]

[18]

[19]

[20]

M.A. Darwish, V.G. Kostishyn, V.V. Korovush-
kin, I.M. Isaev, A.T. Morchenko, L.V. Panina,
S.V. Trukhanov, K.A. Astapovich, V.A. Turchen-
ko, A.V. Trukhanov. IEEE Magnetics Letters,
2019, v.10, p.1-5

X. Obradors, A. Collomb, M. Pernet. Journal of
Solid State Chemistry, 1985, v. 56, p.171.

A.V. Trukhanov, V.O. Turchenko, 1.A. Bobrikov,
S.V. Trukhanov, 1.S. Kazakevich, A.M. Balagu-
rov. Journal of Magnetism and Magnetic
Materials, 2015, v.393, p.253.

AV. Trukhanov, M.A. Darwish, L.V. Panina,
A.T. Morchenko, V.G. Kostishyn, V.A.Turchen-
ko, D.A. Vinnik, E.L. Trukhanova, K.A. Astapo-
vich, A.L. Kozlovskiy, M. Zdorovets, S.V. Truk-
hanov., Journal of Alloys and Compounds,
2019, v.791, p.522.

J. Kreisel, G. Lucazeau, H. Vincent. J. Sol. Stat.
Chem., 1998, v.137, p.127.

A.V. Trukhanov, N.T. Dang, S.V. Trukhanov,
S.H. Jabarov, I.S. Kazakevich, A.l. Mammadov,
R.Z. Mekhdiyeva, V.A. Turchenko, R.E. Husey-
nov. Physics of the Solid State, 2016, v.58,
p.992.

A.V.Trukhanov,S.V. Trukhanov, V.G. Kostishyn,
L.V. Panina, I.S. Kazakevich, An.V. Trukhanov,
V.0O. Natarov, D.N. Chitanov, V.A. Turchenko,
V.V. Oleynik, E.S. Yakovenko, L.Yu. Macuy,
E.L. Trukhanova. Materials Research Express,
2014, v.4, p.076106.

V. Turchenko, A.V. Trukhanov, S.V. Trukhanov,
I.S. Kazakevich. The investigation of crystal and
magnetic structures of solid solutions BaFei,-
xDxO19 (D = Inand Ga, x =0.1-1.2), EPJ Web of
Conferences, 2018, v.185, p.04011.

D.P. Kozlenko, N.T. Dang, N.O. Golosova,
S.E. Kichanov, E.V. Lukin, P.J. Lampen Kelley,
E.M. Clements, K.V. Glazyrin, S.H. Jabarov,

T.L. Phan, B.N. Savenko, H. Srikanth,
M.H. Phan. Physical Review B, 2018, v. 98,
p.134435.

N.T. Dang, D.P. Kozlenko, S.E. Kichanov,
S.G.Jabarov, A.l. Mammadov, R.Z. Mekhtieva,
T.L. Phan, V.G. Smotrakov, V.V. Eremkin,
B.N.Savenko. Journal of Electronic Materials,
2017, v,46, p.3373.

A.l. Mammadov, S.H. Jabarov, R.Z. Mehdiyeva, R.E. Huseynov

ATOMIC DYNAMICS AT HIGH AND LOW TEMPERATURES
OF BaFe11.1S¢09019 HEXAFERRITE

BaFe11.1Sc0.9019 hexaferrite was synthesized and the crystal structure was studied by X-ray diffraction. It was found
that under normal conditions and at room temperatures, the crystal structure of this compound has hexagonal symmetry with
the P6/smmc space group. The lattice parameters correspond to the values: a = 5.8842 A and ¢ = 23.1774 A. Atomic dynamics
were studied of BaFe11.1Sc0.9019 hexaferrite in the range of low temperatures of - 190°C < T <20°C and high temperatures of
20°C < T £490°C. As a result of the analysis of the spectra obtained by the Raman spectroscopy method, it was determined
that the structural phase transition does not occur in this compound over a wide temperature range -190°C < T <490°C. At the
room temperature obtained Raman modes are observed at both low and high temperatures.



BaFe;115C090:0 HEKSAFERRITININ YUXARI VO ASAGI TEMPERATURLARDA ATOM DINAMIKASI

A.A. Mammanos, C.I'. Ixadapos, P.3. MexaueBa, P.E. I'yceiinos

ATOMHAS JUHAMUKA ITPA BBICOKUX U HU3KUX TEMIIEPATYPAX TEKCA®EPPUTA
BaFe11.15€0.9019

Brin cunaTesuposan rexcadgepputr BaFei11.1SC0.9019 1 MccneioBana kpucTautdeckast CTpYKTypa METOI0M TU(paKIun
PEHTTEHOBCKUX Jrydeil. BbIIo 00HapykeHO, YTO B HOPMAJIBHBIX YCIOBHUSX U IIPU KOMHATHOH TeMIIepaType KpUCTaLTYecKast
CTPYKTYpa 3TOTO COEIMHEHHS MMEEeT TeKCarOHAIBHYI0O CHMMETPHIO C NPOCTPAHCTBEHHOW rpymmoi P6/smmc. [Tapamerpsr
PEIIETKH COOTBETCTBYIOT 3HaudeHuaM: a = 5,8842 A u ¢ = 23,1774 A. Usydena atomHas juHamuka rexcadeppura
BaFe111SC09019 B amanazone Huskux temmeparyp - 190°C < T < 20°C u Bblcokux temneparyp 20°C < T < 490°C. B
pe3yabTaTe aHalu3a CIEKTPOB, MOIYUYSHHBIX METOIOM CHEKTPOCKOINY KOMOMHAIIMOHHOTO PAacCesIHUs CBETa, ObIIO Omperese-
HO, 4TO CTPYKTYPHBIH ()a30BbIi Iepexoi B 3TOM COEAMHEHHM HE IPOUCXOAUT B HIMPOKOM JHAMa30HE TEMIEpaTyp
-190°C < T £490°C. [Ipu KOMHaTHOI TeMIiepaType MoJydeHHbBIE pAMaHOBCKUE PEKUMBI HAOIIOAAIOTCS KaK IIPU HU3KUX, TaK
U IIPU BBICOKUX TEMITEpaTypax.

Qabul olunma tarixi: 17.07.2021

33



