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MOXSUSI VO QALAYLA ASQARLANMIS
Bio,84Sbo,16 ORINTILORINDO VALENT ZONASI
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AZ -1143, Azorbaycan, Baki, H. Cavid pr. 131.

0,1at% Sn galayla asqarlanmis BiogsSho,16 niimunolorinin elektrik miiqavimati, Holl amsali vo maqnit miigavimatinin
komponentlori maye azot temperaturunda todqiq edilmisdir. Biitiin galvanomagqnit amsallarmim hesablama naticalori gostorir
ki, desik ellipsoidlerinin meyletmasi bdyiikdiir ve qalayla asqarlama yolu ile birzonali vaziyyate nail olmaq miimkiindiir.
Novbati maraql fakt ondan ibarstdir ki, desik ellipsoidlori yiingiil desik vo elektron ellipsoidlorindon daha az anizotropdur-
lar. Bels ki, elektronlarin yiiriiklik nisbati u2/11=0,009 agir desiklorin yiiriikliik nisbati ise v2/v1=0,05 barabardir. Qeyd edok
ki, parsial yiiriikliklor arasinda belo nisbat L, H vo T ekstremumlarina xarakterik deyildir. Buna géro do hesab edilir ki,
todgiq olunan orintids valent zonasinin ekstremumu Brilliien zonasinin 2 noqtesinds yerlosir.
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1. GIRIS.

Yarimmetallarin vo onlarin bark mohlullarinin
donor va akseptor tipli agqarlarla agqarlanmasi onlarda
yiikdastyicilarin enerji spektrinin dyronilmasi ti¢iin ge-
nis istifads edilir. Ciinki, bu bizo kimyavi potensialin
soviyyesini doyisdirarak, spektrin doyismasini izlomo-
ya imkan verir. Bazon agqarlama yolu ilo birzonali va-
ziyyata kegmakls, spektrin parametrlorinin hesabla-
malarint ohomiyyatli doracods sadologdirmok miim-
kiindiir.

Bi1.xSby arintisinin yiikdastyicilarinin enerji spek-
trinin stibiumun konsentrasiyasindan asililigi sxemin-
don [1] belo noticoys golmok miimkiindiir ki,
0,15<x<0,22 torkibli yarimkegirici orintilor {i¢lin mini-
mal enerji yarig1 La vo 2 termlari ils toyin olunur. Bu-
nunla bels, moxsusi arintilords L, elektronlarinin qal-
vanomagqnit effektlors tosirinin bdyiik olmasi, valent
zonasiin strukturunu Odyronmok masalasini miirok-
kablogdirir. Maxsusi, vo ya donor vo akseptor agqarlari
ilo agqarlanmus, torkibinds ciizi migdarda stibium olan
Bi1.xSbx orintilorino hasr edilmis elmi islorin say1 ¢ox-
dur [2-5]. Buna gora do, stibium tarkibini vo qalay as-
garinin konsentrasiyasini yuxarida qeyd edilmis inter-
valdan se¢mokls Brilliien zonasinin 2 ndqtosinds yer-
logon valent zonanin strukturu haqqinda malumat sldo
etmok miimkiindiir. Bu sababdon dos, hazirki isds
Bio,gaSho16+0,1at%Sn orintisinde 77K temperaturda
biitiin geyri-asili qalvanomaqnit omsallarinin hesabla-
malar1 aparilmisdir.

2. TOCRUBO HiSSOSIi

Bio,ssSho1s vo BiggsShois +0,1 at % Sn mono-
kristal orintilorindo 7=77 K temperaturda pi1, ps3
xiisusi miigavimatin, Rz31, Rizz Holl omsallarinin vo
P11.11, P11,22, P11,33, P33,33 Magnit miigavimatinin tenzor
komponentlori 6l¢iilmiisdiir. Tocriilbo zamani Bi tipli
kristallar tiglin maqnit sahasinds elektrik kegiriciliyi-
nin miivafiq komponentlori ilo slagali olan maqnit
miigavimatinin komponentlari magnit sahasinds 6l¢iil-
miigdiir [6].
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Cadval 1.
Sn ilo agqarlanmis BiggaSho 16 arintisinin77K
temperaturda izotermik qalvanomaqnit omsallari:
(011, p33-3%, p123, p231-5%, p11,22-10%, p1111 VO pa311-
15%, pi133 vo p3333-20% doqiqliklo 6l¢iilmiisdiir; olg-
moa:cii-Omism?, gij- sm3 KIOm?, giju-sm3K1-20m3).

at% Sn 0 olg. hes. 0.106lg. | hes.

o 5,15 4,87 4,12 4,00
3) 3) (2) (2

033 5,70 6,10 3,52 3,40
®3) 3) (2 (2

0231 2,00 2,06 2,48 2,36
) ©) (5) (5)

0123 0,68 0,60 0,74 0,81
(8 8 (5) (5)

011,33 34,00 | 39,00 0,69 0,58
(12) | (12 (8) (8)

0331 10,70 | 14,30 1,72 1,43
(14) | (14 (8) (8)

011,11 5,84 5,10 0,86 0,74
(14) | (14 (8) (8)

011,22 14,20 | 15,60 1,98 2,33
(14) | (14 (8 (8

033,33 19,30 | 20,00 0,21 0,18
(14) | (14 (8) (8)

Tocriibi naticolorin komiyyotco sorh olunmasi
iiclin galvanomagqnit omsallarmin tenzorlarinin kom-
ponentlari ilo kinetik parametrlor arasindaki slagedon
istifado edilmisdir [7]. Belo bir interpretasiya, bir to-
rofdon, tacrilbadon alinmig vo hesablanmis qiymatlor
arasindaki uzlagsmaya osason, enerji spektri modelinin
se¢ilmosinin diizglinlityiine vo digor torafdon spektrin
parametrlorinin doyismosinin xarakterino dair fikir
sOylomoys imkan verir.

3. MUZAKIROLOR VO INTERPRETASIYA

Bio,34Sbo,16 Vo Bio,34Sbo,16 +0,1 at % Sn oarintilori-
nin qalvanomagqnit xassalorinin interpretasiyasi li¢lin
bu igds Brilliien zonasinin L ndqtesinds yerlason, tri-
qonal ox istigamatina nisbaton yiingiilco meyl edan va
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bu oxun otrafinda 120° dénan, bir-birino kegon iimumi
tip ii¢ ellipsoid ils elektronlarin Fermi soth modelini
tosvir edon model gobul olunmugdur. Desiklorin Fermi
sothi Brilliien zonasinin 2 vo H noqtalorinds yerlogon
triqonal oxa nisbatan meyl edon imumi tip ii¢ vo ya
alt1 ellipsoid ils tesvir olunur.

Beloliklo, timumi halda bu model L, elektronlar:
iglin yiriikliyliniin ti¢ komponenti (u1,u2u3), Ls, 2
H-doki desiklorin ti¢ komponenti (v1,v2,v3), elektron vo
desik ellipsoidlorinin meyletma bucaqlart (ge, ¢d), Ne,
Ng konsentrasiyalari, eloco do T vo =T zonalarindaki
desiklorin yiirtikliiyii vo konsentrasiyasi vasitosilo tos-
vir edilo bilar.

Enerji spektrinin yuxarida sadalanan parametrlori
Vo qalvanomaqnit omsallar1 arasinda nisbot miixtolif
ndv dastyicilarin imumi yiike qatqilarindan qeyri—asi-
l1ilig1 haqqinda ehtimaldan tayin edils bilar.

[7]-do miivafiq nisbatlor verilmisdir. Cadval 1-do
Bio,84Sbo,16, Vo Bio,gaSho 6, 10,1 at % Sn torkibli orin-
tilor {iglin 7=77 K temperaturda qalvanomaqnit omsal-
lariin tocriibadon alinmis vo hesablanmis qiymatlori
verilmisdir.

Cadval 1-don goriiniir ki, miigavimatin anizotro-

piyasit A = % = 1.18. Holl amsalinin anizotropiyasi

i1
Rya . . . .. . .
= R'—‘ = 0.34vo magnit miigavimatinin anizotropi-
321

yast K = 22122 47 BiogsSho1s, +0,1 at % Sn tarkibli

Piq33
arinti {iglin ciddi sokilds digor tadqiq edilon niimuno-

lordon forqlonir. Asqarlanmamis BiogsSbho 16 orintilori
iiciin 4 = 0,9, C=0,035 vo K=31. Qeyd edok ki, yekun
natico biitlin  asqarlanmamig yarimkegirici Bii_xSby
arinti tarkibloari ticlin xarakterikdir. Bu desik ellipsoid-
larinin elektron ellipsoidlorindon daha az anizotrop ol-
masini hesab etmoys asas verir. Ciinki, agqarlanmamis
arintilordo dasinma hadisslorinds asas rolu elektronlar
oynayir. Lakin, anizotropiya dorocesi vo “birzonali”
vaziyyatin alds olunmasi daha 6ncakins analoji olaraq,
dastyicilarin konsentrasiyalarinin vo zona parametrlos-
rinin miivafiq hesablamalarini apardigdan sonra tayin
olunmalidir. Parametrlorin hesablama naticalori cadval
2-doa verilmisdir.

Cadvoldo Ne vo Ng- miivafiq olaraq elektron va
desiklorin konsentrasiyasidi sm™ vahidi ilo ifads olun-
musgdur. i va vi - miivafiq olaraq elektron vo desiklorin

yiiriikliiklorinin  tenzor komponentloridir sm?V-1s?
vahidi ilo verilmisdir. pe vo @q4- miivafiq olaraq elek-
tron va desik ellipsoidlarinin meyletma bucaqlaridir.

Cadval 2.
Sn ilo agqarlanmis BiggaSho, 16 orintisinin7 7K
temperaturda kinetik parametrlori

at% Sn | O 0,1
Qe 5° 16°
p 16°
H2 9,00
(5)
us 8,10
3)
V1 3,00 1,32
(5) 3)
V2 1,50 6,60
(4) ()]
V3 1,50 6,60
) 2
1,50
(5)
Ne 4,95
(16)
N 4,95 3,50
(16) (18)

Zona parametrlorinin alinmis naticolorinin tohlili,
bu faktlar1 miioyyonlosdirmays imkan verir: qalayla
asqarlamaq yolu ilo birzonali voziyystin aldo olun-
masi, homginin, desik -ellipsoidlorinin meyletmasi
elektron ellipsoidlorinin meyletmosindan kifayot qodor
coxdur.

Novbati maragli notice ondan ibaratdir ki, desik
ellipsoidlari elektron ellipsoidlorindon daha az anizo-
tropdurlar. Beloki, elektronlarin yiiytriliklorinin nis-
boti 16/11=0,009, desiklorin iso 15/11=0,05—0 barabor-
dir. Qeyd edok ki, izotrop relaksasiya miiddati ehti-
malinda yiirtikliiylin tors qiymoti elektron vo desik-
lorin izoenergetik soth formasini xarakterizo edir.
Qalvanomaqnit amsallar1 vo parsial yiiriikliik arasinda
nisbat Brillilen zonasinin no T, no do L ekstremum-
larma xarakterik deyil. Buna goéro da, ehtimal olunur
ki, toadqiq olunan orinti ii¢lin valent zonasinin ekstre-
mumu Brilluen zonasinin 2 néqtesinds yerlosir.
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X.9. HOSONOVA
X.A. T'acanoBa
BAJIEHTHAS 30HA YUCTHIX U JJETUPOBAHHBIX OJIOBOM CIIJIABOB Bios2Sbho,16

Bruio mpoBeneHo mccienoBaHNE KOMIIOHEHTOB YAENHFHOTO CONPOTHBIEHHS, Kod(duIeHTa Xoia ¥ MarHUTOCO-
npoTuBieHus: 06pa3uoB BiosaSho 16, teruposannsie 0,1 mpu% Sn B konuuectse 0,1 npu% Mpu TeMIepaType KUIKOro a3oTa.

AHanm3 TOJTYyYeHHBIX Pe3yJbTaToOB JUIL 30HHBIX ITapaMeTPOB, TPEXIE BCEro, yCTaHABIMBAeT (DAaKTHI: JOCTHKEHHE
OJHO30HHOTO COCTOSTHMS ITyTEM JIETUPOBAHHUS OJIOBOM, a TAKXKE, YTO HAKJIOH JBIPOYHBIX SJUIUIICOUA0B 3HAUUTENBHO OOJIBIIE,
YeM 3JIeKTPOHHBIX HJUTHIICOUIOB.

CrenyolmuM HHTEPECHBIM BBIBOJIOM SIBIISIETCSI TO, YTO ABIPOYHBIE JIUIUICOUIBI OKAa3alIUCh MEHEE aHU30TPOITHbIE, YeM
9JIEKTPOHHBIC, TaK KaK OTHOIICHHE IOIBIDKHOCTEH 371eKTpOHOB 12/1n=0,009, a meipox 12/vi= 0,05. Ot™eruM, 4TO B
MPEINONIONKEHNH H30TPOIHOCTH BpPEMEHM peTaKcalli, OOpaTHbIE 3HAYEHHs MOJBWXHOCTH XapaKTepH3yloT (opmy
U309HEPTeTHIECKHX TTOBEPXHOCTEN SJIEKTPOHOB U JBIPOK. 3aMETHM, UTO TAKUE COOTHOIICHUSI MEX/Iy ralbBaHOMarHUTHBIMHU
K03 GUIIEHTaMI M TapIUaTbHBIMA TTOJBIDKHOCTSIMU HEe CBOHCTBeHHHBI HU L 1 HH T skcTpemymam 30HBI bpmmmosna. ITo-
3TOMY IIPEIIONAraeTcs, YTo 3KCTPEMYM BaJICHTHOM 30HBI JUIS UCCIEJOBAaHHOIO CIUIaBa HaXOAUTCS B 2 TOuke 30HBI bpui-
JIFO3HA.

Kh.A. Hasanova

VALENCE BAND IN THE PURE AND ALLOYED WITH TIN BiosgsSho,16 ALLOYS.

The investigation of components of resistivity, Hall coefficient and magnetoresistance of Bio,gaSho,16 samples, doped by
Sn of in amount 0,1 at% at the temperature of liquid nitrogen has been carried out. The calculation results on all
galvanomagnetic coefficients show that the one-band state is achieved by doping with Sn and inclination of hole ellipsoids is
essentially bigger than electron ones. Another interesting fact is that hole ellipsoids are less anisotropic, than easy hole and
electron ones, i.e. the relation of electron mobility p2/p1=0,009, and relation of hard holes v2/vi= 0,05. We note that such

relations between partial mobilities are not peculiar to either L, H or T extremums. Therefore it is supposed that
extremum of valence band for investigated alloy is in point = of Brillouin zone.
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