W PaccTOAHYE MEKIY CJosMmH) RoMmoHeHTH MB BriposkjgenHoro sieKTpoHHOTO
rasa IpejCcTaBJIAIOTCA (OPMYIaME

VE 1 g? R TN 1 my\2
ne="gwh mimty: ¢ [ — (25 - (7)) (ta)
V2 3 2 ko T\2 1 m. 2
e SRRl E k| | (R AT 0 =
L S G =

rie £ — XuMHYeCKUil NOTeHNHAJ, £, U g, — KOMIOHEHTH g-arrtopa. Vcmoas-
3ys smagenns m, um, u ¢ (puc. 1), npn nomomu dpopmy (1a) u (16) moayqaem,
aro npu H || ¢ Benrmamna y,, < 0, T. e. 57eKTPOHHEII ra3 AMaMAaTHATEH, a IPA
H | ¢ us-3a Goxpmoit adexTuBHOHE Maccel m, mapamarmermsMm Ilayau 'upe-
obaajmaer Han aAmamarsEermsMoM Jlampmay, 9To eCTBUTENHHO HAOJI01aeTcsa Ha
arcuepumente (pmc. 2). :

TemneparypHas 3aBHCHMOCTD ¥,, ¥ 7,,, Kak B0 u3 (la) m (16), 0Gycaos-
JeHA 3aBUCHMOCTHIO 3Q(EeKTHBHOM MacCH, XUMHYECKOTO MOTEeHOHAJA £ WIH
g-Ppaxropa oT TemmepaTyphl. XapakTepHble ITHKOOODAasHEIE 3aBHCHMOCTH J,,
H y,, YKaseBaloT, I0-BHJUMOMY, Ha KOHKypupylomue s¢dexrsi. B wacrrocry,
npu 7' > 250 K ymensmenne u y,, # y,, 00yCIOBICHO IMOHWKEHUEM XHMHTe-
CcKoro morTeHmmasa §¢. YBeiamdeHume. y,, ¢ pocroM Temmeparyps (mo 250 K)
Jerko 00'BACHATH B PAMKaX OJHOS0HHOW MOJENH, €CJH IPEeJI0JO0KHTH, 9T0
m, Bo3pacTaer ¢ TeMIIePaTypoil M3-3a IOIepedHOH HemapaboamdamocTH, 00Yy-
CJIOBJIEHHOM ciomeThiM cTpoenmeM [®]. Jlna TemMmeparypHO# saBHCHMOCTH ¥,
Takasg NPOCTas WHTEDPIpeTanus B OXHO30HHOM UDPHOJMKEHHHA ¢ KOCHHYCOH-
NATBHEIM 3aKOHOM [WCIEDPCHH ysKe HempumeHumMa. Ha 8To yKaseBaer u Jie-
raxpHeii pacuer [?]. HaGmonmaemoe mHa bkcmepmMenTe yBeJmdeHHme |y, |
MOKHO HOJY9HTH B IPOCTOI MOJENH, IpeAmoJaras, 90 m, WA g, yMeHbIa-
oTcsa ¢ pocrom Temmeparypsi. O6a 9THX IPEAION0OKeHAS He ABJIAITCA 0YeBHJl-
HEIME ¥ II0 KpaiiHeil Mepe He O00YCJIOBJIEHH CJIOMCTHIM CTPOCHHEM DPEIIeTKH, I
npHU aHaiu3e HEOOXOZMMO YIHTHBATH PEAJBHYI0 CEMMETPHI0 KPHCTAJIOB.

Hna BiTel (cummerpns D3;) Ges yuera cnmHa SHepreTHIeCKHe 30HE B 0CO-
OBix Toukax 30HE DBpmimmosHa (3B) ommCHBAWTCA OHHOMEDHBIMEH M JByMep-
HEIME HeIPUBOJUMBIMA NpefCcTaBiIeHHAMH. llpm ydere CHMH-0POHTAIBHOIO
B3aUMOJENCTBUA, KOrjga OHO BKJIYeHo B H,, B kp-npuGammxenum 30HEL BO
Bcex Toukax 3B IBYKpaTHO BEIPOMKIEHH W B3aKOHEL [UCIEPCHN BJIIUIICOU-
manpasl. IlocienHee ykassiBaeT HA PaCIIeNEHWe YETHPEXKPATHO BHIPOIKIEH-
HEIX 30H Ha [(Beé [BYKPATHO BHpOKAeHHEE. IIpm sTOM 3aKoH gmcmepcum, Imo-
nyaennnit 6e3 yuera cumua (B Togre k=0).

¢ (k) = ak} -+ bk? & o'k, (2)

CYIIECTBEHHO HE HM3MEHsETCS. BMecro ABYX BEHPOKJEHHEIX TapaboiamaecKmx
30H (JErKHX» H (TAKEJHX» DJIEKTPOHOB IIPH ydeTe CIMH-OPOHUTAJIBHOIO B3a-
HAMOJIeACTBHUS MOJy9ai0TCsl [ABEe PACIIeNIeHHEIe 30H5I. JTO 3aKIIOYEHHE COrJa-
cyercsi ¢ BeBofamu paGorsr [°] o AByBoHHOE cTpykType E -30HBI, ecim cYm-
Tarh, 9TO CHUH-0pOHTAaNbHOE pacmennenme AE, ~0.1 sB. Ilpm atom B 3a-
KOHAaX [IMCIEePCHH YKa3aHHBIX 30H OTCYTCTBYIOT MHTeDP(EpPeHIMOHHBIEe IJIEHEI
kxky; ks k... OEE TWOABIAIOTCA TOJBKO B CJIy9ae, €CJH BEIATH 3a IPeJessl
kp-npubamxenns. J[isa MOJeIBHOr0 3aKOHA JUCOEPCHH C YIETOM BTOPOM KO-
OPJWHAHOHHOM C(epsl CIOMCTOr0 KPHCTAJLIa

e (k) =27, cos (a,k;) + 27, cos (agk,) - 274 cos (dk,) +
+ 2715 €08 (kyay + kyd) + 27 55 TOS (ky8y -+ ,d) (3)

nHTepHEePeHINOHAEe LICHE IPHBOJAT K 3AMETHHIM fo0aBKaM K g, , B TO BpeMs
'Kak g, IPaKTHIeCKH He maMeHsercA. [Ipusenennsiii ananms moKassBaeT Takske,
9TO OT CTeNeHH BEIPOKICHUSA HIEKTPOHHOTO Ta3a 3aBUCHT BeJuymHA g-parTopa.
JlBy3oHHass MOJeNh He W3MEHAeT IPHBeJeHHHX BHIIe paccy:xueHmii. B pam-
Kax JBY30HHOH MOJeNH BOSMOKHO HOJYYHTH YMeHBINIEHWe HEKOTOPO# mpm-
BeJICHHOM K ONHOM 30HEe 3()()eKTHBHOL MaCCH C POCTOM TeMIepaTypH H TeM ca-
MEM 00BACHATH yMmeHbmeHHWEe |y, |. OmBaKo A [eTanbPHOTO KOJHYECTBEH-

3177




HOTO aHAJIHW3a 3aBUCHMOCTH ¥, (7') Heobxoxumo nexoxuTs He us Gopmyas (1a),
a u3 GopMyJIsl, MOXyIeHHOH JaA ABYX30HHOU Mopmen: E -somsl. Taxum obpa-
som, 3asueuMmocTh ¥, (7)) mo 250 K ofycaoBieHa caomcreiM CTpoeHHmEM
BiTel, a y,, () — BBYX30HHOI MOJEIbI0, ABIAIMIENHCT CJIEICTBHEM CHM-
METPHH KPHCTAJIA.

Bricorkoremmeparyprsiit xopn y,, () @ z., () (Bame 250 K) o6ycaosaen
TeMIepaTypPHRO#A 3aBHCAMOCTHI0 XHMHIECKOTO IIOTEHI[HAJA.
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KOHIIEHTPAIINISI HOCUTEJEN TOKA B CYPBME
PN JTABJEHHUN 10 80 KBAP

A. B. Pazmanuna, B. A. Benmyeavy, A. H. JTuzxmep, A. B. Pyauee

TanbBaHOMATHUTHEIE XapPaKTePUCTHKA IPOBOJNHAKOB IIPH BEICOKMX JaB-
JeHUAX W 0COOeHHO B (pasax, CTaGUIABHBIX TOJBKO IIPA BEICOKOM [aBJGHHH,
MCHOAB3YIOTCA I OIpefeJeHds XapaKrepa WX JHEPreTHIeCKAX CIEKTPOB.
B paGore mamepero momepedHoe MarmmTocompormsiernue p,, (H| z) m xommos-
CKOe COMPOTHBICHHE p,, CYPBMB B 3aBHCAMOCTH OT MArHATHOTO moas 70 80 k9
npu 7'=4.2 K npu pasnemusax po 80 xbap.

IlocTm/keENe CTOJMb BEICOKEX HapaMeTpPoOB CTAI0 BO3MOKHEIM Oiaromaps
NpPEMEHEHHI0 KaMephl KBa3HIHAPOCTATHIECKOFO JABJEHHSA C I[yaHCOHAMH H3
BHK 6, onmcamasivu B [']. J[aBieHne B KaMepe UKCHPOBAIOCH IPY 3aBUHIN-
BAHMA TalikA B KOPIIYC CoCyxa, AeoOpPMEPYeMOTro IIPH CO3AHAN HATPYBKH II0-
mobHO ToMy, Kak oTo chenano B [*]. Ilpmmenenme (eppoMarHATHON BHICOKO-
npounoit cranum III637 mos3BoamIO BABOE YMEHBIIHTH PasMepH KaMepEl II0
cpasrernio ¢ [*] (aro Gbrro HeoOXommMo A JocTHiKeHHs mojei Ko 80 kD)
npn 3adUKCUPOBAHHOR HATPy3Ke 3D T, HeoOXOAMMOH 1A JOCTIKEHHS [aBie-
mmit 10 80 k6ap. [lasrenne kaaubpoBaIOCh IPEABAPATENHHO IO PEIEPHBIM TOY-
KaM, COOTBETCTBYIOMAM (Das0BHIM IepexofaM B BHCMyTe, Oapum m Teixype, H
RayRIBlA pas mpoBepsioch mo daszoBomy mepexony B Sh (77 kbap). IIpu xom-
HATHO# TeMIepaType TOYHOCThH OUpeeleHHA NaBIeHAA cocraBagna 12 rbap.
CgnuTaoch, 9T0 BeJMIMHA JABJICHAS OPH OXIA/KJCHHN HE MEHFETCSH.

M3MepeHne CONPOTHBIGHHS B KaMepe IPOBOAMJOCH II0 METONY BaH Jep
IMaysa [®] ¢ mpmKUMHEIME KOHTAKTaMH, 9TO IO3BOJHJIO OfHOBPEMEHHO W3-
MepATh p,, W p, TPH TOMOIIH TeTHPEX dIEKTPOBBOJOB M 3HATHTENHHO YMEHb-
o jedopmanuio 06pasna Mo CPABHEHHAIO ¢ PaHee IPUMEHABIIEHCT KOHPHTY-
panumeit mposogos [*].
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MarsnToconpoTHBIeHEe CYPHMBI IPH TaBIEHAH [0 77 KOap yBeInInBaeTCsA
¢ moaem mo 3aromy Ap (H)/p, ~ H':® B marepsaue moaei or 2 no 80 k9, aro
XapakTepHO g moayMeraiua B pombosgpumueckoir dase. Ilpm 77 xGap mab-
mofjancs asoBHIL IePeXoy B MOHOKJINHHYI (asy, (EKCHPYEMEd IO CRaYKy
CONPOTHBJIEHNsI TpPH KoMHATHOI Temmepartype. Ilocme ¢asoBoro mepexona
MaTHATOCOIPOTHBICHNE YBeJINIABAETCA ¢ moaeM 1o sakony Ap (H)/p, ~ H"?,
9T0 CBHUJETEILCTBYET O CYIMECTBEHHON IMePecTPOiKe DHEPreTHIeCKOro CIeKTpa
CYPBMEL B DTO# (hase.

Hornersrpanus mocuresneit Toka 1o 77 k6ap ompejiensaack 00 METOLY, Hpefi-
noskeraomy Ilocmenosim [°] m memonbsoammomy B paborax [* 7]: N ~
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Pnc. 1. Homnenrpanus mocute- Pme. 2. Ilocrossmmas Xoana R (P), BaaTas
Jek ToOKa B cypbMe B 3aBucnm- upu H=T70 KJ, B OTHOCHTeJIbHHX EJHHHIAX.

MOCTH OT [{aBJICHU. 1 — C; || H, npoMexyTounaa opmeHTamma ocm C,;

2 — C3 L H, ofpasel; B MOHOKJIMHHOI (hase.

@

~ S 0., (H)dH. Ilockoneky a0COMOTHEE BEIHYMHE G IPU MaJHX pasMepax

0
o0pasma, OrpaHHYeHHHX pasMepaMH KaMepH, IOJYyYATh TPYHHO, OIpeeis-
aachk orHOcHTeabHAsA Beamamaa N (P)/N (0). 9to oTHOmMEHMe BHITHCIAIOCH N3
napHEX skcmepuMenTa Ko H =80 k9, BKIag 0T IPOBOJEMOCTH B IIOJAX BHIIIE
80 k9 onernusacs n3 saxcrpanoasuma Ap (H)/ p, or H=80 k9 no 6eckoneanocTn
u cocraBuan He Goumee 10% or Bemmammsr N. Tognocrs Brumciaenus N, cBs-
3aHHAA ¢ OMHOKOW B ompepenenun p, He mpesmmata 15%. PesynsraTsr pac-
JeTa KOHIEHTPpAaOuu OpPEeACTaBJIeHEI Ha pPHC. 1. 8RBHCHMOCTB OoT J»OaBJjieHuA
OausKa K sKcnoHeHnuanbHoi, upn P < 20 kbap 2! maHHEEE COBOANAIOT ¢ [JaH-
BEME paborsr [?].

Ilocroanmas Xoana R (H)=yp,,/H cnabo pacrer ¢ momem npu 10 < H s
< 80 9 upwm Becex maBaenusx P < 77 k6ap, ogHaxo a6Ccom0oTHAS BeJIHIAHA 3a-
BHCHT OT BeananmHE maBiaerus. Ha pme. 2 maobpaskeHa B MpOM3BOJILHEX €[H-
punax Beamgmpa R npm H =70 k9, moxydeHHAas Ha MOHOKPHCTAJJIAX C pPas-
angHON opuenTamumeRr TpuroHanbHo# ocm C,. Ilpm masaemmax P < 60 xbap
3aMeTHH aHH30Tpoums W yMeHbmmenwme R ¢ maBienmeM, Brme 60 xGap ammso-
Tponus B Ipefenxax TogHoCTH dKcmepmMenTa (~ 10%)orcyrersyer. [locae me-
pexona Sb B MoBoKJmHEYyI0 ¢asy saBucmmocTh R (H) craHoBUTCS WHOIA:
B moasax 10 < H < 80 k9 maOmomaercsi MOHOTOHHOE yMEHBINEHHE DTOU Be-
JIMYMHEL. ;

ITH faHHEE, a TaKKe IJaBHOE yYMEHBIIEHHe AHWSOTPOIHH COIPOTHBJIE-
musa [8] m repmospe [°] mopTBep:RAAIOT BHIBOX O mOCTENEHHOM HEPEXOHe POM-
Gospugeckoil pemeTkE CypsME B KyGuaeckyio [1°]. ITockoasky B pabore [M*]
mMoKasaHo, 9T0 OpH AasieHuAX or 61 rGap [0 mepexona B MOHOKJIHHHYIO dasy
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B CypbMe COCYNIECTBYIOT Kybmueckag m poMbosapmueckas (ass, pasbpoc
Touex Ha Kpussx saBucumocTH N (P)/N (0) m R or pasiaenns npu 60 < P <
< 77 vbap MOKHO, TO-BHIIMOMY, 00BACHATH PASHEIM KOJIMIECTBOM KyOmIecKoit
daser B obpasmax. Ilnasmas sasmcumocts p (P) [®], repmosac [°] m memamen-
mocth Buga Ap (H)/p, or H npm 60 < P < 77 x6ap m03BOIAIOT TPEAHOI0KATE,
9T0 IPH MOCTEINEHHOM IPHOIMKEHAN POMO0PA K Ky0y U mpPH COCYIMECTBOBA-
HEX POMOOSIPHIECKOR M RyOmIeckoit fas 3Hepre'mqecxnﬁ CIEKTDP 2JEKTPOHOB
He TIpeTepueBaeT CyNIeCTBEHHBIX H3MEHEHMIl.

ABTopm omaromapsar O. K. Pesaruny u B. M. Tenamuckoro 3a mosesHse
COBETHl IIPH KOHCTPYMPOBAHHE W KaJdOpPOBKe ammaparyphl.

Jureparypa

[1t] 1. . Bepemarun, J.T. XBocrarsnesn, A.Il. HoBuxxoB. IlatenT
pagmar Ne 71.02157, 1972. :
[2] LS. Schilling, U. F. Klein, W.B.Holzapfel. Rev. Sci. Instr.,
45, 1353, 1974.
[3] L. J. van der P auw. Phil. Res. Repts., 73, 1, 1958.
[4] V. V. Kechin, A.I.Likhter, A.V.Rakhmanina, V. A, Ven t-

tsel, High Temp.-High Press, 4, 159, 1972,
[5] I0. A. HocuexosB. DOTT, 9, 589 1967.
[6]. H:B. Bip.a=a T, H. . Mnnnna, I0.A.llocumeaos. OTT, 70, 1268, 1968.
|71 H. B. Bpaagr, H. . Muau ua, Ilucema HITD, 7, 264, 1968
[l EM.Bo6posa, AA.H. UBamoOB, B.B. I{equn, AL WL JInx'rep. OTT,
16, 1526, 1974.
[9] L. G. Chvostancev V.A.Sidorov. Phys. St. Sol. (B meuwarn).
[40] ‘B. H- Kono6ﬂnnna, C. C. Kabaaxxuma, JI. ®. Bepemarns,
A. B. Degunma. #HITD, 55, 164, 1968.
[14] . H. Koxoo6xanra, GC. C. Kabaaruxma, J. O Bepemarnn,
A.A.Mraxos, M. ®. Kauamn JHITD, 59, 1147, 1970.
Hucraryr (U3NKE BHCOKHX JaBJIEHMI ITocrymmino B Pemaxmuio
AH CCCP 9 smBapsa 1978 r.
AxrameMropooxk B oxoHYaTeJ BHOH pegaKmun
MockoBckas 001, J 15 maa 1978 r.

ITomonbcKmit p-H

Duszura meepdozo meaa, mom 20, ¢, 10, 1978
Solid State Physics, vol, 20, X 10, 1978

PACIIPOCTPAHEHUME, MHTEPOEPEHIIUA 1 PEJARCAIIIA
MATHUTOCTATHYECRIX BOJIH
B ®EPPUTOBBIX CTEPKHAX

B. B. Januaos, B. E. Kypuaenro, B. H. Cyzaros

Paccmorpam marmmrocrarmaeckme BoaHEl (MCB) B mamarmmaemmom ¢ep-
PUTOBOM CTeP/KHE HJIMHOHE [ m cTopoHO#l KBagpara cedeHus d. Ecam I > d,
TO BAAJIE OT TOPIOB BHYTPEHHEe MATHUTHO® HOJIe BABUCUT TOJIHKO OT OIHOM IIe-
pemennoit 2. MCB ¢ gacroroit @, Bo3Oy:KmaeMada Ha OJHOM H3 TOPIOB, pac-
mpocrpaHsercsa BRoab ocu creprHA. CooTBercTBylOImEe el MarHWTHOE IIOJE
oIHCHIBaeTCA MoTeHnHa oM W', KOTOPHI y[0BIeTBOPAeT yPaBHEHAO ¥ oKkepa [1].
[Ipuversas CraEmapTHY0 METOAUMKY KBA3HKIACCHICCKOTO IpHOamKendas [2],
MOKHO IOJIYIHTH /s Hanbo/lee WHTeHCHBHO BO30Y/K/aeMOI BOJIHEL C/IeAyIomee
BEIPQJKEHHE

U — Akl sin—;—'x sin%yexp (i S kdz — imt), (1)
rne A — const,
k=Fk"+tik" k’:iw’/’ By [k”:—ﬁ-wu;/’ B ) (2)
' 2 i (o=ag) ™% ad (o9,
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