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3cyB Haiita Ta 30HHa crpykrypa PbTe i SnTe
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HaBoasThest pesyabTaT AocimkenHs scyBy Haiira (AH) ma sapax “”’Pb B PbTe n i p-tuny i ma ''°Sn B p-
SnTe B mmpokiii oGmacti KoHIEHTpamiit HociiB ctpymy (6:10'° +3,6:10*' cm™). B 3paskax PbTe p-tumy B

intepeam 6:10'° <p <6:10" em™

3cyB € miamarditanM. Ilpu p=~2-10"cm

3 AH J0csITaE  MaKCUMaJIbHOTO

3HaueHHs, a mpu p ~ 6-10'" cm™ Mae micue inBepcis 3Haka AH. B n-PbTe 3cys Haiita mapamaruitHuii B ychoMy
inTeppani konuentpauiit. Ilpu meomy mpu n =~ 2-10" em™ crocrepiraetses crpubox AH Bemmumno ~ 60 I'c. B
SnTe 3cyB AH € Tinbku mapamarHiTHUM. BcTaHOBIEHO, 110 31aMHM Ha HEMOHOTOHHIH 3anexHocti AH(p) Ha
sapax ''’Sn BimOBIZAIOTH KPHTHYHEM TOYKAM B 30HHOMY CIEKTpi Aipox SnTe. PosrmsmaeThcst MpHAATHICTH
ICHYIOUHX MOJEJIei 30HHOTO CIIEKTpa sl MOSICHEHHS 3cyBy HaliTa y TemypHIi CBUHIIIO.

KurouoBi ciioBa: 30HHa CTpyKTypa, 3cyB HaiiTa, KpUTHYHI TOYKH, KOHIIEHTpAIis HOCIiB 3apsmy, CIEKTPH

SIMP.

Cmamms nocmynuna 0o pedakyii 17.11.2001; npuiinama 0o opyxy 3.01.2002

I. Beryn

Bxe mepmri mocmimxenns SIMP temypumy cBHHITIO
NoKa3ajnd, 0I0 [poCTa JBO30HHAa Moneib (3
BpaxyBaHHsAM L 1 X —30HM) ManonpumaTHa st
MOSICHEHHSI  €KCIIEPUMEHTANbHUX JaHUX, OCOOJIMBO B
o0macTi BHCOKHMX KOHIEHTpauliif HociiB cTpymy [1]. B
OCTaHHIX TEOPETUYHHX poOoTax [2,3] MOBOIUTHCS, IO
BanenTHa 30oHa cronyk A*B® B ky6iumiit dasi mae
CKJIaJIHY CTPYKTYpPY. 30KpeMa, nepe0aueHo iCHyBaHHS
I'SITH  KPUTHYHUX TOYOK B 30HHOMY CIIEKTpI JIPOK.
[MprHIMIIOBA MOXIIMBICT 3HAXOJUKEHHS OCOOJIMBHX
TOYOK CIIEKTpPa 32 TEMIIEPATYPHOIO 1 KOHLIEHTPALIITHOO
3aJICKHOCTSAMU MAarHiTHOI crpuiHATIHBOCTI () [3]
MiATBEPKEHA €KCIEPHUMEHTAIBHO Ha MOHOKPHCTAIaX
SnTe. BcranoBmeHo, 1mo TpWU  3IAMH,  SKi
CIIOCTEpIraloThC  Ha  3aJEeXKHOCTI  Y4ox(p) TIpH
pi=11-10"em?, p,=2,3-10"cm™ i p3=4,9-10"cm™,
BIANOBINAIOTH TPHOM KPUTHYHHM TOYKaM B 30HHOMY
CHEKTpi: X-3KCTPEMyMy, BIIEpIIE BUABJICHIN CiAOBIH
ToUli B HapsAMKY XL i A-3KcTpeMyMy BaJeHTHOI 30HU
SnTe [4].

3cyB Haiita (AH) y BHPOIKEHIX
HaTIBOPOBITHUKAX, 5K 1 ), O€3MocepeTHhO TOB'I3aHUI
i3 rycrtuHOW craHiB Ha piBHi @epmi. Tomy wmu
BB)XAEMO, M0 3MiHH B TYCTHHI CTaHiB IpH
MpoXoKeHHI piBHA DepMi dYepe3 KPUTHYHI TOYKH
criekTpa (TOB'A3aHi 31 3MIHOKO TOIOJIOTIT TMOBEPXHI
®depmi) TMOBUHHI BUSBIATUCS 1 HA KOHIICHTpAIliHHIM
3aznexnocti AH(p).

B  paHiii  poOoTi  HAaBOIATBHCA  PeE3yJbTaTH
JOCIIIJDKEHHSI KOHICHTPALIHHUX 3aJIE)KHOCTEH 3CYBY
Haiira i mupusm niniit SMP ua sapax **’Pb B PbTe (n i
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p-tumy) i "9Sn B SnTe (p-Tum) B IIMPOKOMY iHTEepBai
KOHIIEHTpaIiil HociiB crtpymy 6:10'°+3,6:10% em™.
Po3rnsinaeTbcss  NpUAATHICTH — BIIOMUX — Mojenei
30HHOTO CIIEKTpa JUIs TIOSICHEHHS KOHIIEHTpauiiHUX
3ajlexHOCTeH 3cyBy Haiita B Temypuai CBUHIIO.

II. ExcnepumeHT

Bimomo, mo g mocmabneHHS BIUIMBY — CKiH-
edexty Ha GopMy pE30HAHCHOI JIiHIT CIOCTEPESIKEHHS
SIMP B Marepianax 3 BUCOKOIO IIPOBIAHICTIO MPOBOSTH
Ha Tmopomkax. OpjHak MexaHiuyHe MOJPiIOHEHHs
MOHOKpHCTaiuHUX 3pa3kiB p-PbTe mnpuzBomuts 110
MOSIBM  CKJIaJTHUX pe30oHaHcHuX crektpiB [5]. 1106
BUKJTIOYUTH BIUTUB IUIACTHYHOI Ae(opMaLii Ha CIIEKTPH
2pb B p-PbTe, Bumipn SIMP mnpoBemeni Hamu Ha
MOHOKPHCTAIIYHAX  IDIacTHHAaX  ToBmmHOKO  100-
200 mxM. Y TOH >Ke wYac, MOApiOHEHHS MaTepiary
MPaKTHYHO HE BILIMBAE Ha Gopmy JiHii 1 3cyB Haiira B
PbTe n-tumy i SnTe.

Jost CIIOCTEPEKEHHS CUTHAJIIB SAMP
BUKOPHUCTOBYBajacsi METOJMKa, 3allpOllOHOBaHa B [6].
B skocTi BXIZHOrO MPHCTPOIO CIEKTpOMETpa OyIio
3aCTOCOBaHO MOJM(DiKOBaHUH IHAYKUIHHUN MicT [7], B
SKOMY 32 paXyHOK OCOOJIMBOT KOHCTPYKILIi Jocsranucs
JIOBIOTPUBAIMH CTAOUTBHNIN OayaHC 1 BUCOKUH CTYIIHb
po3B'sI3kM TiepenaBada i mpuitmada (mo 100 nb) mpum
JOCTAaTHBO BHCOKMX PIBHAX BHCOKOYACTOTHOIO IIOJIS
(H;=0,3Tc).

3anuc CreKTpiB MPOBOJAMBCS Ha MOCTIHHIN 4acTOTI
13,495 MI'm nuiAXoM IIBHAKOTO CKaHYBaHHS YMOB
pEe30HaHCY 3 peecTpariero mepBicHOl curHamy. llpum
criocTepekeHHi  mmpokux  cnekrpiB (> 10Tc)
BUKOPHCTOBYBajacsi  MOXYJILiHA  TexHiKa 3



3cys Haiita Ta 30HHa CTpyKTYypa...

MOBUTFHIM TPOXOJDKCHHSAM 1 3aIICOM IMOXITHUX JiHil
SAMP. B o0ox Bumamkax Uig  I[OKpaIleHHs
CHiBBiIHOIICHHS CHUTHAI/IITYM 3aCTOCOBYBAJIOCS
U(pPOBE HAKOIHYCHHS PE30HAHCHHX CIIEKTPIB. 3 TI€HO
K METOI0 JIOUUIBHO BUKOPHCTOBYBaTH 3pa3KH Yy
BUINIAAI  ONOKIB, IO  CKIagaloThess 3 456
MOHOKpI/lCTaJ'li‘lHl/IX IIJIaCTHH.

III. ExcnepuMeHTANBHI pe3yJbTaTH

3cyB Haiita B PbTe p- i n-tuny. Bumipn 3cyBy
Haiita B p-PbTe Oynu mnpoBeneni B iHTepBaii
KOHLEHTpaLil mipok p = 6-10'"° = 1-10% em™. 3pasku 3
p<8-10" cm” orpumani mumIxOM Bimany marepiaiy B
napax Mertany a0o XaJbKOreHa, 3 OUIbII BUCOKUMHU
KOHLIEHTpalisIMU — 3a JomnoMororo JeryBanus PbTe
npomimkamu Li, Na, TI.

Ha puc. 1 nHaBenena 3anexnicte AH(p) B p-PbTe.

pom® — 107 10 10" 10

= 293K
w00l © TTK ]

-50+ a B
-100+1 = |

-150} 1

-200

p™ 10° oM’

Puc. 1 3anexuicts 3cyBy Haiira *’Pb Bix
KOHIIeHTpaIlii 1ipok y p-PbTe.

BenmumHa 3cyBy BH3Ha4anmacs AK PI3HHI MK
3HAYeHHSM CYMapHOTO PE30HAHCHOTO MO Ha SApi i
etasioHHOoro MaritTHoro mojst (Hy=15135Tc=+2T%c).
ITone H,, mo BiAmoBinae XiMiYHOMY 3CYBY Ha sapax
27ph B PbTe, OTPUMAHO WUIIXOM eKCTPAMOJSALII
KOHLICHTPALIIfHOT 3aJIe)KHOCTI PE30HAHCHOTO MOJISI JI0
Manux 3HadeHb p npu T =293 K. Sk ©Oauumo, B
obmacti koHuentpaniii 6:10'°<p<6:10"cm™ 3cys €
BiJ’eMHUM, TOOTO miaMarHiTHUM. [Ipu p:2-10190M'3
JiaMarHiTHUH 3CyB JOCSTa€ MaKCUMaJIbHOTO 3HAYECHHS,
ampu p~610”cM™ crocrepiraeTses iHBepcis 3HaKa
AH 1 BiH ctae mapamarHiTHuM. [ToniOHMi dakT 3MiHK
3Haka AH crocrepiraBcs smie B TBEpIOMY PO34UHMHI
PbySn,Te (x > 0,6) Ha simpax '°Sn [8].

30BCiM iHIIA KapTHHA CIOCTEPIracThCs Ha sapax
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Puc. 2. 3anexuicts 3cyBy Haiita **’Pb Bin konuentparii
enexTpoHiB B n-PbTe npu T =293 K.

27 pb B n-PbTe (puc. 2). B obmacri
6-10"°<n<2-10"cm? AH ciabo 3amexurs Bif
KOHLIGHTpallil  EJNIEKTPOHIB,  OJHAK B  OKOJi

n.~2:10" cM™ crocrepiraetbest pizkuit cTpUGOK 3CyBY
Haiita mnpubmmsao Ha 60 I'c. XapaktepHum mms
mepexingHoi o0acTi € HasBHICTH CKIAJHUX CIIEKTPIB,
IO CKJIaJaroThCsl 34eOUIBIIOro 3 JOBOX JIHIH, SIKi
BIJICTOSTH OJHA BiI OJHOI HAa BENWYMHY CTpUOKa.

Oco0amBO BiJ3HAYMMO, 110} cTpubkomnoaioHe
30iIblIcHHS 3CcyBy Hailita B o00macti BHCOKHX
KOHIICHTPALlIl  CYHNPOBO/DKYETHCS  PO3IIUPEHHSIM

pe3oHaHcHHUX JiHIA (> 10I'c) i pi3KMM CKOpOUYCHHSIM
crin-TparkoBoi penakcauii (T,) mopiBHsHO 3 00nacTtio
HU3BKMX  KOHIEHTpalii. SIKmo aas  OoCTaHHBOI
HacmdeHHS SIMP cmoctepiraetbess BxKe TPH PIiBHAX
pamiodactotHoro mons H;~ 10 MI'c, 1o BHImE n,
HACHYCHHS CUTHATIB HEBIMYYTHE HABITh NPU PIBHAX
H, > 100 mI'c. Ha Bigminy Bix PbTe p-tumy AH B n-
PbTe € mapamaraiTHUM y BCiif o0iacTi KOHIIEHTpAITiit
(puc. 2).

3cyB Haijita i mmpuna ainiii B SnTe. Brepme
nocrimkennst SIMP Ha siapax ''°Sn i '*Te B SnTe Gymnu
mpoBezeHi B poborti [9]. AHomManbHO Benmuki 3cyBu AH
i mMpuHE pe3oHaHCHUX iHii AB, oco6mmiBo Ha ''’Sn,
HE Y3TOJDKYBAJIMCS 13 3BHYAWHMMH YSIBICHHSMH IIPO
30HHY cTpykTypy SnTe. B nmaniii poGoTi, B 3B 513Ky 3
iH(opMarliero npo ckiamHy BajeHTHy 30HY SnTe [4],
PO3TIISAAETHCS. MOXKIIMBICTD 3HAXO/DKEHHS KPUTHUYHHX
TOYOK CHEKTpa 32 KOHLEHTPALIHHOIO 3aJeXKHICTIO
3cyBy Haiira (puc. 3).

Sk 6aunmo, 3anexHicTh AH(p) € HEMOHOTOHHOIO,
a 3  SBHO BUPQKEHUMH  3JaMaMH npu
p7r=(1,14-1,75)-10" cm™; 3,8:10%cm™ i 1,0-10*" em™.
Sx i B n-PbTe, B SnTe 3cyB AH > 0 mns Bciei obmacrti
xoHueHTpauiit. ITpu n > 10*' cm™ 3cys Haiita Ha spax
"Sn B SnTe mepeBmulye {Oro 3HAUYEHHS B
METaJliYHOMY OJIOBI.

KonuenrpaniiiHa 3aexHicTh mWUpuHH JiHid SIMP
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Puc. 3. Konuenrpauiiina 3anexxHicts 3cyBy Haiita Ha
sapax '”Sn B SnTe npu T =293 K. Crpinkoio

no3HaueHWi 3cyB Haifta B MeramiyHOMYy OJIOBI.
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Puc. 4. 3anexnicts mumpuan ninii IMP '’Sn (a) i
ryCcTUHH CcTaHiB g(p) — (0) Bix KOHUEHTpalii Oipok B
SnTe [4].

ua '"”Sn (puc. 4,a) NMPaKTHUHO NOBTOPIOE XapakTep
sanexnocti AH(p) (puc. 3). Po3paxoBana 3aiexHICTh
TYCTHHHM CTaHiB g BiJl KOHLEHTpALII p, SKa OTpUMaHa B
poborti [4], HaBexeHa Ha puc. 4, 6.

Crnix 3a3Haumtd, oo B SnTe mopsa i3 3MiHOIO
IIUPUHI PE30HAHCHHUX TiHIHA BimOyBa€eThCS
mepeTBopeHHs ixHboI (Gopmu. Jnsg aHamizy dopmu
nmiHi Oynmn mpoBemeHi po3paxyHKH apyroro (S,) i
yeTBepTOro (S4) MOMeHTIB kpuBux. Ha puc. 5 HaBeneHa
3anexHicTh mapamerpa 1M = 3(S,)%/(S4) Bix KOHIEpH-
Tpauii mipok B SnTe, mo xapakrepusye CTyIiHb
BiIXuJIeHHS (OPMH JiHi{ BiJf rayCOBOI.

BeraHoBieHo, mo mpu pr; > 1,2:10% em™ popma
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Puc.5 3anexnicte mapamerpa Qopmu JiHII M Big
KoHIeHTpamii gipok B SnTe.

PE30HAHCHHUX JiHIM € OJM3BKOI0 MO0 TayCoBOI, IO
THTIOBO TSI TBEpAMX IpaTok. OgHAK 13 3MEHIIEHHSIM P
(hopMa JTiHIH TOCTYIIOBO HAOIMKAETHCS 0 JTOPEHIIOBOT
i mpu py;=16,6-10" cM™ cTae mpaKkTHYHO NOPEHIIOBOIO
(m < 1). OcTraHHE € AOKAa30M PYXJIUBOCTI aTOMIB OJIOBA
MPH BiJHOCHO HU3BKUX KOHIIGHTpamisix Hipok. IToxu
[0 HE 3pPO3yMLIO, SIKHMl MEXaHi3M pyXy NepeBakae B
JMAHOMY BWIIQJKy — TYHCIIIOBaHHS MIDK HECKBiBa-
JICHTHUMH, 3MiH1€Hl/IMI/l, HO3I/I]_IiﬂMI/I 0JIoBa 41 pyX IO
BaKaHCIsX OJIOBA.

IV. O0roBopenns pe3yJbTaTiB

30HHA CTPYKTypa TEIYPHIIB CBUHIFO 1 0JOBa B
o0JacTi HM3BKUX KOHIEHTpalild HOCIiB cTpymy ao0Ope
BuBueHa. OnHaK JI0ci He iCHye Teopii, B paMKax sKoi
MOXHa OW TIOSICHUTH KOHIEHTpALiHI 3aJIe)KHOCTI
3cyBy Haiita B mmpokoMmy iHTepBajli KOHIEHTpaii,
BKmovatoun i Bucoki (102 +10%! em™). Mepmm 3a Bce
Ile TOB’S3aHO 3 BIACYTHICTIO EKCIIEPUMEHTATBHUX
pe3ynbTariB. B Hamiii poOOTi Brepiie AOCTIIKY€EThCS
3cyB Haiita B MakcHManbHO JOCSKHIA —0OmacTi
KOHIICHTpALI Ui JaHUX CIIONyK. Y BiZOMHuX poboTax
[8,10] amasmoriuni 3a1eKHOCTI BUBUaIKCh B PbTe nuie
npun, p <2:10" em™.

JI1st TIOSICHEHHST aHOMaJIbHMX KOHIIEHTPAILIMHUX 1
TEMIIEPATYPHUX 3aJ1eKHOCTEN KiHETHYHHUX
Koe(ilieHTIB 4YacTO BHKOPUCTOBYETHCS JBO30HHA
MoJienb BajeHTHOI 30HM p-PbTe [2]. B ocranwiii
nepea0dayaeTbecs HasABHICTh APYroi BaJleHTHOI X-30HHU,
po3ramoBanoi Ha 0,05-0,1 eB Hmxue ocHoBHOI L-30HU
[11]. Onnak icHyroui ysiBIEHHS Ipo X- 30HY B p-PbTe,
SIK TIPO 130TPONHY 1 MapaboiyHy 30HY BaXKHX MipOK,
HETNPUAATHI JUISI TOSICHEHHST 3MiHM 3HaKa 3cyBy Haiita
Ha saapax “'Pb B p-PbTe (puc.1). Jns moscHeHHs
iaBepcii 3Haka AH B pamkax maHoi mopmeni HEOOXimTHO
MPUITYCTUTH, IO HAATOHKI IOJS, SKi CTBOPIOIOTHCS
nipkaMid X - 1 L -30HHM, MarOTh NPOTHICKHUN
HampsMOK. 3 POCTOM KOHIeHTpamii p 3cyB Oyne
BU3HA4YaTUCsA, B OCHOBHOMY, IapaMe€TpaMH CIHEKTpa
IipoK X-30HHU. AJie B [bOMY BHUIAJIKy BenuKi 3cyBu AH
03Ha4YalOTh HAsBHICTh y X-30HI HOCIIB 3 BEJIUKUMH
e(peKTUBHUMHU g-haKkTopamMu 1, OTXKe, 3 MaIUMH
e(peKTUBHMUMH MacaMH, IO HE Y3TOMKYEThCS 3
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JTepaTypHUMH JaHUMU (3CHIKH [5-8] 3 poboTH [2]).
Benuki 3HauenHs 3cyBy Haiita B 00nacti HU3bKUX
KOHIIEHTpAIlIi JIpOK MOXKHA IIOSICHUTH Ha OCHOBI
npoctoi 3oHHOI Mozem p-PbTe. Bimomo, mo XBHILOBI
dyskmii L, mo onucyoTh BepuIiHy BaIeHTHOT 30HH,
MalOTh S-CKIagoBy Ha By3max - 'Pb [10]. Tomy

nonarkope MarHitHe none (AH), crBoproBane
BUIBHMMH HOCIsSMH Ha sjpax - 'Pb, 06yMOBIOETHCS
KOHTAaKTHOI0 HAJITOHKOIO B3aemomicro Depmi. VY
JaHOMY BHIIAIKy BUpa3 s 3cyBy Haiita mMae BHIisg
[10]:

AHcont = igsgvpipV (E;)(cos’ 07) < R|Ar|R >,

3

qe g5 — g-hakrop BUIBHOIO CIEKTPOHA, g, —
epekTuBHUN g-(hakTop HOCIIB BaneHTHOT 30HH, py(Ef) —
ryCTMHA CTaHiB Ha piBHI ®epwmi, W, — MarHeton bopa,

2 . .
MHOkHUK (c0s”07) < R|Ar|R > — PeNATUBICTCHKUM

€KBIBAJICHT |\|J(0) | >, mo BU3HAuYae iMOBIpHiCTH
nepeOyBaHHS HOCIIB Ha SJCPHUX By3Jax.

Benmki 3cyBH, IO crmocTepiraroTeCsi B 00macTi
HU3BKUAX KOHIIEHTpaIiil (puc. 1), BKa3yloTh Ha 3HAYHY
S-CKJIaZIOBy XBHJIHOBOI (YHKIIi MdipOK Ha By3lax
ceuHI0. @opmyna (1) cmpaBemmuBa aume A HOCIB,
SIKi 3HAXOAATHCS Ol BEPIIWHU BaJIeHTHOI 30HH. [lpu
pOMy JiaMarHiTHm 3cyB Ha “UPb B p-PbTe
0OyMOBJICHHI  BiJl’€EMHUM 3HAKOM  KOMIIOHCHTIB
epextuBHOrOo  g-paxkropa gipok (g, =-48+5 i

1
g, =-19,6)[10].

[Ipore Benuki HaATOHKI IOJSI y BY3bKOIIUIMHHUX
HaliBIPOBITHUKAX HE 3aBXIHU € JOKa30M KOHTAKTHOL
B3aEMOJii siiep 3 HocisiMu cTpyMmy. B poborax [8,10]
T TIosicHeHHs 3cyBy Haiita B p-PbTe B o6macTi Ginbmn
BHUCOKHUX KOHIICHTpAITiit 31018 < p= 2:10" em?
MPOTIOHY€THCS BPaxOBYBAaTH BIUIMB HAHOIMKUIMX 30H
Ha (OPMYBAHHS HAATOHKOTO IOJS HA siApax - Pb, 6e3
3aJIy4eHHs X2-30HU. Takuil BIUIMB HPOSBISAETHCS B
3MILIYBaHHI ~ CTaHIB BHACHIJOK CHJBHOTO  CIIiH-
OpOiTaIbHOTO 3B'SI3KY, XaPaKTEPHOTO ISl CIIOJIYK THITY
PbTe. Uepes penaTUBICTCHKI €PEKTH HAATOHKI MOJIS HA
sapax 2’Pb, Bukimkani crin-opbitansroo (AHorb) i
JUIoJb-aumoibpHo0  (AHdip) B3aemopisiMu, MOXYTb
MEepeBUIINTH KOoHTakTHe none AHcont.

Ha BanenTHy 30HY HaWOUIBIIMH BIUIMB Mae
HaOmK4a 30HAa  NIPOBIAHOCTI, Jie¢  €JIEKTPOHH
MepeBaXKHO 3HAXOMAThCA y p-cTaHi. Toxi, 3rigHo 3 [10],
BU3HAYAIBHAM HAJITOHKHM I0JIeM Ha - Pb oyne AHg,
npu6an3HO piBHE AHgipy:

8 _
AH o= ggatip (ENEM[[f), @)

Je g.— eheKTUBHUM g — haKTOp [UIs EJIEKTPOHIB y 30H1
nposigHocTi, p.(Ef) — ryctuna craniB Ha piBHi ®epMi B

30HI  IpOBigHOCTI, (f(r)‘r‘3‘f(r)) —  TIyCTHHA

IMOBIpHOCTI TepeOyBaHHsS EJNEKTPOHIB Yy p-CTaHi Ha
SEPHUX BY3JIaxX.

OCKiTbKM TIOBEpXHiI IOCTIHHOI eHeprii B 30HI
BpiuttoeHa npencTaBisIOTE  COOOI0  €IICOigu, TO
epeKkTuBHI g-(aKTOpW CKIagaroThCsl 3 JIHIWHOI
KOMOiHAI1 TMOB3IOBXHBOI (g,) 1 MEepHCHIUKYIAPHOL
(gL) xommoneHT. [yt BaleHTHOT 30HU g o= 1/3(g", +
+2¢"1) <0, npuuomy g',, =-48+5 1 g'L=-19,6; min

3o npoBigHocTi  glur= 1/3(g%-2g°L) >0, ne
g =57,5+2ig°L=-15[10].

SIKIIO0 BUXOIUTH 13 3apONOHOBAHOI BHIE MOJEII
[8,10], ™MoHa mONyCTHTH, WO 13 30UIBLICHHAM
xonnentpanii (p>2:10'" cm™) 3HauHO 3pocTae BHeCOK
p-CTaHiB 30HM MPOBITHOCTI Yy BaJCHTHY 30HY.
dopmanbHO 116 MOYKHA PO3IIISIATH SIK TOSIBY HOCIIB 3
nonxatHim ge-pakropom (g°-2g°L) > 0. ToMy BHECOK p-
CTaHiB y HAATOHKE IMoie Oyle NPOTWICKHUM 10
Bil’€EMHOTO  KOHTaKTHOTO Toisd. [lpm  meskmx
3HAaYCHHSAX p BiAOymeTbcs TMOBHA  KOMIICHCAIIis
Bi’eMHOro 3cyBy Haiita, a mami i mepexim ioro B
001aCTh J0/IaTHUX 3HAYCHb.

3mak 3cyBy Haiita ma “Pb B n-PbTe i iforo
BenmumHa B imTepBami  6:10'°<n<2-10"cm?
Y3rOIDKy€eThCsl 3 pesynbraTramu pobotn [8]. Habarato
Ba)kKue TMOSICHUTH MOSBY cTpuOKa Ha 3anexxHocTi AH(n)
B okori n ~ 210" em™ (puc. 2), sikuii BUsBICHNMIT HaMu
Briepmie. Ham HeBimoMi TeopeTHdHi POOOTH, B SKHX
nependavanocss O  ICHyBaHHS  CTPUOKOIOIIOHOTO
30inbmieHHs 3cyBy Haiita B n-PbTe. MoskHa e
NIPUIYCTUTH, L0 TaKUH e(]eKT, 10 CyHpOBOIKYETHCS
posummpenHsM JiHid IMP i1 pi3kuM CKOpOYEHHSIM 4Yacy
chiH-TpatkoBoi  penakcauii  T;, TOB's3aHMd 3
KPUTHYHOIO 3MIHOIO TapaMeTpiB  E€HEPreTUIHOTO
criekTpa B 30HI mposimHocTi. Ilpm 1mpoMy Mu He
criocTepiraiy OyAb-IKAX OCOONHMBOCTEH B KIHETUIHUX
XapaKTepUCTHKAX 3pa3KiB, a pPEeHTreHOAU(PAKTO-
METPUYHMN aHajIi3 I0Ka3aB HE3MIHHICTH Mapamerpa
KPHUCTaIYHOI I'PaTKU (0 1 micnms cTpuOKa) y MeKax
noxu6xu & = +0,0005 A.

AHami3 KOHIEHTpaliiHo1 3amexHocti AH(p) Ha
"Sn B SnTe (puc. 3) cTaHOBUTH 0COOIMBHIA iHTEpEC.
e mosicHroeThcst TuM, 1o came Ha SnTe Oyna
eKCIIEPUMEHTAJIbHO MiITBEp/KEHa MOJEb CKIIAJHOI
CTPYKTYpH BAJCHTHOI 30HM, 3aIllPOIIOHOBAHOI JUIA
conyk A'B® B poGotax [2,3]. Busiieni oco6auBocTi y
BHTIIAI TPHOX 3JIaMiB Ha KOHIICHTPAMIWHIN 3aIeKHOCTI
Yaox(p) Oymm  imeHTmdikoBaHi  SK  Taki, IO
BIJIMOBIIAIOTh KPUTHYHMM TOYKAaM BAaJCHTHOI 30HH
SnTe.

3/amMu, [0 CIHOCTEPIralOThCSA Ha  3aJICKHOCTI
AH(p) Ha 93 npu per=1,08:10"cm™;
P2=22810"cm™ i pi=6-10"cm™ (prc. 3), Takoxk
BKa3yIOTh Ha CKJIAIHY CTPYKTYpY BaJIeHTHOI 30HU SnTe
i oOymoBmeHi mpoxomkeHHsM piBHI Depmi uepes
KPUTUYHI TOYKH JIPKOBOTO cHeKTpa. JlaHe TBepIKeHHs
BUIUTMBAE 3 KOPEJALil, SIKa ICHye MK 3aJIeXKHOCTSIMHU
x(p) 1 AH(p): 37mamMm Ha KpUBHUX BIINOBITAIOTH
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MPaKTHYHO OJHUM 1 THM K€  KPUTHIHUM
KoHIeHTpamisM. (Slk 1 B pobori [4], Ha mKami
KOHIIEHTpAIii BigkiaaeHe 3HaueHHs p = 0,6:p;7). Kpim
TOTO, CIIOCTEPITaeThes B3aEMO3B’SI30K MiX
KOHIIeHTpauifHuMu 3anexHocTsiMu AB i g(p) (puc. 4,
ai 0). lle o3nauae, MO 3MiHA T'YCTHHU CTaHiB, sKa
MOB'sI3aHa 13 3MIHOKO TOMOJIOTIT ToBepxHiI Depmi, MOXKe
MPOSBILITHCS K Ha 3ayexHocTi ¥ (p), Tak i AH(p), i
AB(p).

OTxke, IBa HE3AICHKHUX METOMU MiATBEPIUIN
iCHyBaHHS OCOOJMBUX TOYOK y crekTpi aipok SnTe
npu per = (1,08-1,1)-10° em™; per = (2,28-2,3)-10* em™
i pa=(4,9-6,010"cv™, mo Bixnosimarots [4] Z-
EKCTpEMyMy, CIIJIOBi ToYlll B HampsmMky XL i A-
EKCTPEMYMY BaJICHTHOI 30HH.

3 BHIE MPUBEIECHOTO BUILIUBAE, IO OCOOIMBOCTI,
SIKI TIpOSIBISIIOThCS Ha 3anexkHocti AH(p) B p-PbTe
(puc. 1), — 3mam npu p = 810" cm™, makcumym mpu
P2~ 2:10" cm™ Ta imBepcis 3Haka npu pe~ 610" cm™
— N HalOIBLI IMOBIPHO, MOB'SI3aHi i3 3MIHOIO I'YCTHHH
CTaHIB NpH TNpoxomxkeHHI piBHI @epmu uepes
KpUTHYHI TOYKHU criekTpa Aipok. B n-PbTe ocobmmBoro
TOYKOIO MO>KHA BBaXKaTH N~ 2:10% em”.

V. BucHoBkn

1. Ha koHueHTpauiiiHiii 3anexxHocTi 3cyBy Haiita

207 A
Ha ~'Pb B p-PbTe BusBneHO ocOOIMMBOCTI: 3MiHY
KyTOBOTro Koeoiuienra Ha 3anexxHocti AH(p) mpu

p=810"cm”, excrpemym mpu p=2-10"cm> Ta
inBepcilo 3Haka 3cyBy mpu p ~ 6:10" cM”, sxuit npu
p> 610 cm™ crae mapamarsiTHHM.

2.3cyB Haiita B n-PbTe B yciii obnacti
KOHIIEHTpawiil € mapamaraitaum. Ilpu n, ~2-10" e
BIIEPIIIE CIIOCTEPIraeThCsl CTPUOKOMOIIOHE 301IbIIICHHS
AH BemmumHO0 =~ 60[c, MmO CympoOBOMKY€ETHCS
PO3LIMPEHHSIM  PE30HAaHCHMUX  JIHIH 1  pi3KkuM
CKOPOYEHHSIM 4acy CIiH-IrpaTkoBoi penakcamii T;.

3.Ha npukmaxi SnTe mnoka3aHa NPUHLIUIIOBA
MOXJIMBICTh 3HAXO/KEHHSI KPUTHYHUX TOUOK CIIEKTpa,
BUXOJSTYM 13 KOHLEHTPALIMHUX 3aJIeKHOCTEH 3CyBY
Haiira i mmpunmn pe3oHaHcHux Jinid. Lle nae mincrary
BBQ)KaTH, 110 KPUTHYHUM TOYKAM B CIIEKTPi HIpOK p-
PbTe BiAmoBinarOTh KOHIEHTpALIi pc~ 8-10180M'3,
P2x2-10"cem™ i pi~ 610" em™. OcobnuBa Touka B
30HHOMY crmekTpi n-PbTe  mposBnserscs  mpu
n.~ 210" em”.

O.I. Xanooscko — xanouoam @hizuxo-mamemamuiHux
HayK, 0oyenm Kagheopu padiomexHiku;

B.B. Cnunvko — kanoudam @izuxo-mamemMamuyHux
HAYK, CIMAPUUil HAYKOGULl CRi8POOIMHUK;

E.1L. Cnunvko — 00Kkmop Qi3uKo-mamemamuiHux Hayx,
3a6i0y8ay i00LNY 8Y3bKOWINUHHUX HANIENPOBIOHUKIE.
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3cys Haiita Ta 30HHa CTpyKTYypa...
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Knight shift and band structure of PbTe and SnTe
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The results of Knight shift investigations on **’Pb nuclei in both n- and p-type PbTe and on ''*Sn in p-SnTe
in the wide region of charge carrier concentrations (6.6:10' < p <3.6:10%! cm™) are presented. In samples of p-
PbTe the Knight shift is diamagnetic in the interval 6:10"°<p <6-10" cm™. At p~2-10" cm™ AH reaches
maximal value, and at p = 6:10" cm™ an inversion of the AH sign takes place. In n-PbTe the Knight shift is
paramagnetic in all interval of concentrations. And at n =~ 210" cm™ the leap of AH is observed (= 60 G). In
SnTe the shift AH is only paramagnetic. It is established, that the breaks on nonmonotonic dependence AH(p)
correspond to critical points in the band spectrum of SnTe. The applicability of existing models of hole spectrum
for an explanation of Knight shift in PbTe is considered.
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