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HCCJlel\OBaHO BJlHHHHe BceCTopOHHero r)KaTHH ,naBJleHHeM OKOJlO 1000 amM Ha OCUHJlJlHUHIO 
MarHIITHoil BOCnp"HMlI"BOCT" BIICMYTa B MarHIITHOM nOJle l\O 13 kOe npll 4;2-1.6°K. no ¢OPMY­
JlaM JIaHl\ay oueHeH xapaKTep 113MeHeHIIH TeH30pa 9~¢eKTIIBHblX Macc. rpaHII4Hoil,9Heprllll: <t>ep­
Mil En. ¢aKTopa .ll.IIHrJlH H KOHUeHTpau,1I1I 9J1eKTpOHOB • .ll.eJlaIOTCH npe)J,nOJlO)KeHHH 0 xapaKTepe 
3HepreTH4ecKoro CneKTpa 9J1eKTPOHOB Y BHCMYTa. .' ",: : 

, ' 

B pa60Tax no HCCJJe,nOBaHiHO BJIH5IHH5I ,naBJIeHH5I Ha raJIbBaHm,1arHHt,H.I;>le 
CBOHCTBa B i [1-3 J 61>IJIO BblCKa3a HO n pe,nnOJIO)!{eIlHe 0 B03Mq.)!{HOCTH I Ha6JI~,ne­
HH5I 3aMeTHoro BJIH5IHH5I ,naBJIeHH5I Ha KBaHTOBble OClI.HJIJ)51l1.HH f.&arHH'rI:lOH 

BoCnpHHMqHBOCTH MeTaJIJIOB B MarHHTIlOM nOJIe H npH HH3K;HJI:' TeMhepaly'pax 
6 6 ,) I ' ,na)!{e B 0 JIaCHI He OqE!lIb OJIbWHX ,naB- I ' ! 

JIeHHH. TaKoe HCCJIe,nOBaHHe MOrJIO 61>1 ,naTb \' - , i " 
B03MO)!{HOCTb onpe,neJIeHH5I xapaKTepa ,ne­

¢OpMall.HH TeH30pa 3¢¢eKTHBHbIX Macc y 
Bi npH c)!{anUi. Dpe,nCTaBJIfIJIO TaK)!{e HH-' 

Tepec cpaBHeHHe C ,npyrHMH 3KcnepHMeH­

TaJIbHbIMH H C TeOpeTHqeCKHMH pa60TaMH, 

nOCB5Il1l.eHHbIMH HCCJIe,nOBaHHIO BJIH5I HH5I 

,naB.iIeHH5I Ha 3¢¢eKT,ne faa3a-BaH AJIb­
¢eHa [1-61. 

M3MepeHH5I npOBo,nHJIHCb Ha MOHOKPH-' 
CTaJIJIHqeCKHX 06pa311.aX OqeHb qHCTOrO' 

Bi npH Tpex OCHOBHbIX opHeHTaUH5IX 06-: 

pa3ua. 06pa311.bI YKpenJI5IJIHCb Ha cneUH-' 

aJIbHOM ,nep)!{aTeJIe BHyTpH H30TponHoH B 
MarHHTHOM OTHoweHHH 60M6bl (pHC, I) [4], 
coe,nHHeHHOH C no,nBeCHOH CHCTeMOH TOp­
CHOHHbIX BeCOB. .LI.aBJIeHHe C03,naBaJIOCb 
MeTO,nOM JIa3apeBa H KaH [7]. O,nf1aKO ,nJI5I 

YBeJIHqeHH5I O,nHOPO,nHOCTH ,naBJIeH.H5I BMe­

CTO BO,nbI, KOTopaH 06bIQHO npHMeHHJIaCb 
paHee, HaMH HCnOJIb30BaJIHCb Bo,nHble pac­

TBOPbl 3THJIOBOro cnHpTa, QTO n03BOJIHJIO", 
pe3KO YMeHbWHTb BeJIHQHHY Heo,nHOpo,p;­
HbIX Hanp5l)!{eHHH B C)!{aTbIX o6pa311.ax H 

npH6JIH3HTb YCJIOBHH onbITa K YCJIOBHHM 

BceCTopoHHero C)!{aTHH [8]. BeJIHQHHa ,naB-, 

JIeHHH H3Mep5IJIaCb no y,nJIH HeHHIO 60M6bI 

npH 'noMOw.H npOCToro HHj.(HKaTopa, CO­
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PHC. 1. YCTpoilcTBO 60M6~: 1 - Kd~~~~. 
2 - o6pa3eu. 3 - rp1l60K. 4 - npo6ICa, 
5 - CTeKJlHHHblil CTep)KeHb, 6 - ynJlOT-

, HHIOlUlle, npOKJla)J,KII-" 7, ~ )J,ep)KaT.eJIb ,06-
pasu,a, 8......, HH)J,IIi,<aTop ', )J,BBJleHHH; ,F a~p-

, KaJl.bIJ,eM , ' \' ',' i ' 

cToHw.ero H3 ,nByX Y3KHX nJIOCKHX npy2KHHOK, npHBapeHHbIX K BepXHeH H 
HH2KHeH QaCT5IM 60M6bI. , ,i, 

',UJI5I Ka2K,noro 06pa3ua CHHMaJIaCb 3aBHCHMOCTb MOMeHTa CHJI C, ,neikTBo/IO­

W.HX Ha 06pa3ell. B nOCTOHHHOM MarHHTIlOM nOJIe, OT HanpaBJIeHHH MarHtiil'Horo 

nOJI5I B nJIOCKOCTH, nepneH,nHKYJIHPHOH OCH nO,llBeCa, a TaK)!{e 3aBHCHMOC;rb 

C OT HanpH)!{eHHOCTfi nOM npH pa3JIHQHbIX opHeHTall.H5IX 06pa311.a 'npH , :Te~~ 

2* 
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'~~p~~ypa~ ' 4,2 H 1,6°K. Bce 9TH H3MepeHH5I IIpOBO~HJIHCb Ha 06pa3uax, He 

IIO~BepraBIIIHXC5I ~eH:CTBHIO ~aBJIeHH5I, IIpH BceCTopOHHeM C)KaTHH ~aBJIeHHeM 
OKOJIO 1000 amM H IIOCJIe CH5ITH5I ~aBJIeHH5I. OnblTbI C C03~aHHeM IIOBTOP­

HhlX ~aBJIeHHH, HHor~a ~O qeThlpex pa3, rrOKa3aJIH xopornylO BOCIIpOH3BO~H. 

£ .106 ' 
H~ ",) 

0,625 

a 

~ !'J _4~ 

I ~ I 11 Jo. 

' ''V Vf'o 
. \ 

. .. 

• 

OjJ?S 

. 9,-'&5 
\ .. 

r 8 
r fit 

~ Jfvv 
414 

~ '" ~ () 
,~ i'h 

0,5 

{],IO . 
~ .~ 

{\ ~ 

2t! V V -
~ [1 1 

V ': 
~ 

fJ/25 

0,08 

r . 0,5 /" n l\ ' lJ ~ 
~ , I 

0,:/15 

, /\ .1 ~ ~ 

7~ ~ V . V 
, 0,25 

o,J1. 

\ .J 
,~ "19 '" 

5 ~ fa 
y 

" n f\ l c 
:,-

\ '5 
Ii 

( \ 
1 V " J. 

~ Iij \J 

'5 

fJ,fZ5 

1,2. 

D,/25 

fl 

.2 J 4---l1,f2. f 

o,8~----~-----+----~~----; 

2 2,5 

PRe. 2, 3aBHcHMoCTb aHH30TponHH BocnplUIMqHBOCTH Bi (rJIaBHalI H 6HHapHalI OCH nepneH~H· 
KyJIlIPHhl OCH nO~Beca) OT HanplI2KeHHOCTH MarHHTHoro nOJIlI: 0 - p = 0, • - p",lOOO amM: 
a) <.jI = 76°, KpHBble 1 H 2 - T = 4,2° I<; KpHBble 3 H 4 - T = 1,6° I<; 6) <.jI=170°, T=I,6° .1\; 

6) <.jI = 175°, T = 1,6°K: 

MOCTb pe3YJIbTaToB. Ha pHC. 2 rrpe~CTaBJIeHbI HeKoTopble 3aBHCHMOCTH C/H2= 
==LlX·sin ~:cos ~ . OT IIH, r~e Llx-aHH30TporrH5I MarHHTHoH BOCIIPIUfMqyIBOCTR, a 

'~-yroJI MeM~y HarrpaBJIeHH5IMH rJIaBHOH: OCH H MarHHTHoro rrOJI5I, KaK BH~HO H3 

' pHCYHKa,~aBJIemie OKOJIO 1000 amM BbI3bIBaer YMeHbIIIeHHe aMrrJIHTy~bI OCUHJI­

A 5ruHH rrpffqJI~3ifTeJIbHO Ha 30 %, rrpHqeM 9TOT 9cpcpeKT HecKOJIbKO n03pacraeT 
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npH IJI~O H YMeHbllleHHIi H, a TaK)Ke YMeHhllleHlIe 'IaCTOTbI OCll.HJlJlSllI.HH EoI~ 
(CM. CPOPMYJlbI JI. ,Ll. JIaH).I.ay, npHBe).l.eHHble B [9]). 113MeHeHHe 'IaCTOThI OCUH.jl' 

JlSlUHH npH C)KaTHH ).I.JISI pa3J1Ii~blX 3HalleHHH 1Jl1i300pa)KeHO Ha pliC. 3. KPHBaSI J 
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PHC. 3. 3aBHcHMoCTb £o/[3"'S mY Bi (rJlaBHall H 6HHapHall OCH nepneH,AH­

KyJlllPHhl OCH nO,ABeca) OT yrJla tjJ. 0- P = 0, l> - PI CHlITO,. - P2'" 
",1000 aTTlM, 0 - P2 CHlITO, • - Ps",1000 aTTlM 

, , 

OTHOCHTCSI K oopa3UY, He nO).l.BepraBllleMYC51 ).I.8BJleHHIO. KaK 61i).l.HO lI3 pHCya­

Ka, Ha :ny )Ke KPIiBYIO XOpOlllO JlO)KaTCSI TO'IKH, nOJlyqeHHble npH H3MepeHHRX ' 

Ha 06pa3ue nOCJIe CHSlTIi51 nepBoro Ii nOBTopHbIX ).I.aBJleHHH. KpHBble a H 6 no­
cTpoeHbI no <PoPMYJlaM, HCnOJlh30BaH­
HhIM B [9]. npli HCCJle).l.OBaHHIi ).I.ByX ).I.PY­

mx oplieHTauiill: oopa3ua TaK)Ke HaOJlIO­

).I.aJlOCh XopOlIJee CorJlaClie 3Kcnepli­

MeHTaJlbHblX 3aBliCliMOCTeH EoI~ OT IJI C 
TeopeTHllecKHMH KpHBblMH, a H3MeHeHHe 

EoI~ npH C)KaTHH KallecTBeHHo corJlaco­
BblBaJlOCb C ).I.aHHblMH, npe).l.CTaBJleHHblMH 

Ha pHC. 4. 
TaKHM 06pa30M, nOJlYlleHHble pe-

3YJlhTaTbI XOpOlllO cOfJlacYIOTc5I C Tpex-

1)JlJlHnCOH).I.HOH MO).l.eJIbIO nOBepxHoCTH 

<l>epMH )l.JI5I 9J1eKTpOHOB, npe).l.JlO)KeHHOH 

PHC. 4. OTHOCHTeJIbHOe H3MeHeHHe 

SAm/Sm npH ,AaBJleHHH ",1000 aTTlM 

IlleHoeproM. TaK Ka!< EoI~ nponopUHOHaJlbHbI 9KCTpeMaJlbHbIM nJlorua).l.H,M 

Ce'IeHHH Sm nOBepxHocTH .<I>epMH nJlOCKOCThIO, nepneH).I.HKYJlHIUIOH HaFIpaa­

JleHHIO MarHHTHoro nOJlSl [10]' H3 pHC. 4 MO)KHO 3aKJlIO'IHTh, 'ITO ).I.e<PoPMall;HH 

nOBepXHOCTH <l>epMH y Bi npli C)KaTIiIi He HBJlHeTCH O).l.HOPO).l.HOH [4]. 
BblJlO OOHapY)KeHO TaK)Ke, 'ITO 1i3MeHeHlie cpa3hI OCUHJlJl5IUHIi /).'1. np" 'C)Ka­

THH ).I.aBJleHHeM 1000amM He npeBhllIJeT +10°, a H3MeHeHlie afiH30TponHH /).'1.0 
nOCT<WHHOH 'IaCTH MarHHTHoH BocnpHHMllHBOCTH - ±2%. 
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' ;\ '. ·, KaK , rrOK83bIBaeT ' paCtI~T, BeJlHtIHHa ~Xo=Xl.. ~X n Y Bi npH ,reJIi-reBblx 

TeMriepaTypax cooTBeTcTBYeT ' aHH;30TponHH TeH30pa 3cpcpeKTHBHbIX Macc 'AJI5I 
tpynilbI' '9JIeKTpOHoB,' BbI3biBalOI.i.:r.lix 9cpcpeKT .ne raa3a-BaH AJIbcpeHa~o,1J;HaKo 
BbIqHCJIeHHbIe a6COJIIOTHbIe 3HatIeHH5I Xl.. H X II OTJIHtIaIOTC5I OT HaQJIIO)J.aeMbIx 
Ha BeJlHqHHy ,nOp5I}lKa 0 ,8 .10-6 CGSM. I1cnOJIb3Y51 9TO 06CT05lTeJlbCTBO H npe)J.­
nOJIara5I', qTO' y~OJI·.'hoBdpOTa 9JIJIHnCOH)J.OB nOBepXHOCTH <I>epMH He H3MeH5IeTC5I 
npH BcecTOpoHI-ieM C')KaTHH 6bJIee qeM Ha 1-20-6, Ha OCHOBaHHH cpOpMyJI JIaH­
){ay MO)KHO oueHHTb xapilKTep H3MeHeHH5I 9cpcpeKTHBHbIX Macc mI, m2, m3 
If m4 (B dHcTeMe KOopJi,H HaT, CB5I3aHHOH C r JIaB HbIMH OC5IMH peweTKH B i) H m'I, 
m2' H rh3' (B CHCTeMe KOOpJlHHa'r, CB5I3aHHOH C rJIaBHbIMH OC5IMH 9JIJIHnCOH)J.a), 
rpaHHqHOH 9HeprHH <I>epMH Eo, KOHueHTpaUHH 9JIeKTpOHoB n H cpaKTopa LLHHr­
JI5I x npH BceCTopOHHeM C)KaTHH (CM. Ta6JIHUY; JlaHHbIe npH .naBJIeHHH P = ° -
no .naHHbIM illeH6epra [9J Ii HaWHM; 3HaqeHIi5I Macc )J.aHbI B e)J.HHIiuax 9JleKTpOH-
HOH MaccbI mo). I 

Ta6JIM~a 1 

OTHOCHTeJlbHOe 
I p=o p = 1000 amAt H3M eHeHHe B % 

npH ClKaTHH 

mI'1Os. 2,4 1,8±0,2 -25±10 
m2 2,5 2,55±O, 12 2±5 

, ms 0,05 0,056±O,O03 12±5 
m4 -0,25 O,255±O,O12 2±5 

m'I·I0s 2,4 - 1,8±O,2 -25±10 
I m'2 ' 2,53 2,58±0,12 2±5 ' 

., 

: m'a 0,025 O,03±0,00.1 20±5 
Eo' 1014 spz ! 2,81±O,07 2,68±O,07 -5±5 

Eo 0 
204±~ 194±5 -5±5 'k' K i 

.. 

" n-·'106 1,42±O,07 1,275±O,075 ·, -10±1O ' " 
x, OK 1, 7±O,1 2,18±0,05 28±10 

, I . .' 1; ; . I' 

" 
XoporiIee KOiiRtI€CTBel-IHOe ( CorJI~CRe 'BeJIRtIRHbI R3MeHeHR5I n npH C)K:aTHH 

C .naHHbIMH pa60T (1 - 3] CBH.neieJIbCTByeT, nO-BH,lJ.HMOMY, a TOM, qTO Y Bi cyme­
cTByeT JIHillb o.nHa rpynna 9JIeKTpOHOB, COOTBeTCTBYIOw.a5I Mo.neJIH ,U)KOHCa -

. llleH6epra ,t a xapaKTep .necpopMaUHH ee nOBepXI!OCnI <I>epMH : corJIacy.eTC5I 
'C"'OCHOBHbIMH : npe.nGTaBJIeHH5IMH ,U)!(OHCa [11], paCCMaTpHBaIow.ero B i KaK ,Me· 
llaJI'.iI :C ' Ht=rlpaElHJrbHOHCTPYKTYPOH, OCHOBbIBa5ICb .Ha 9TOH MO.neJIH; MO)KHO 
npe.nnOJIO)KHTb, qTO y Bi MoryT S:YUleCTBOBaTb .nBe rpynnbI.nbIpOK, nOBepXHOCTH 
<I>epMH KOTOPbIX npe,lJ.CTaBJI5I:IOT C060H ' !TOBepXHOCTH Bpaw.eHH5I, pacnOJIO)KeH­

: Hble B yrJIax 30HbI 0PHJIJII09Ha.' ,UJI5I )J;blPOK o.nHoro THna HMeeTC5I O)J.Ha TaKa5I 
: nOBepXHOCTb, a : )J.JI5I ')J.bip6K B1'oporO THna- )J.Be nOBepXHOCTH, nepeXOA5IllI.He 
.npyr .13 .D.pyra nlm nQBOPQTe BOKpyr 6Hl'lapHOHOCH. , , 

• 13ecbMaB03MO)KHO, tITo' O)J.Ha rpynna .nbIPOK C nOBepXHOCTblO <I>epMH, 6JIH3-
Koii' K ccpepOH)J.y, 9CP¢eKTHBHOH MaCCOH · ~0,002 mo H 9HepmeH <I>epMH--.;14 X 
X 10-12 ap4 CB5I;laHa ;C H3QTpOnHOH qaOTblO MarHHTHOH BoCnpHHMtIHBOCTH (0,8 X 

. xl0~6), a BTOpa5I rpynna - C 60JIbIIlHM 3HatIeHHeM JIHHeHHOro tIJIeI·ia B TenJIO­
eMKocnl Bi 112]. I1HTepecHO OTMeTHTb; qTO B onbITax no: UHKJIOTPOHHOMY pe-
30H3Iic;y Ha6nlO,l1}ijIHCb AbIP'~'H C MaCCOH .~O,0015 mo [13]. 

, 'B~aKJIIO~~HHe Bblpa)Ka-eM 6Jlaro)J.apHocTb H; E. AJIeKCeeBcKoMY H A. A. 

A6pHKOCOBY 3a H!!TepeC K pa60Te H ueHHbIe COBeTbI PpH 06cY)K.neHHH Pe3YJIb­
· taTOBj ·cr. MexaHHKY C. r. 06PyqHHKOBY 3a HCKJIlOqHTeJIbHOe KatIeCTBO BbmOJI­
-HeHiibIX TOKapfibIX If MeXaHRqeCKHX pa60T H 10. B. EpocpeeBY 3a nOMOllI.b npH 
' .npoBeAeimH \ H3MepeHHH. ' 

, . .. . ,', -." '1 . 

- I ' . l\10cK.on.cinili . ~ocy~apcTB~HHl'IH 
' . •.. . : YHMBepcMTeT . . , 

'- '\ . " ... , ~ ~ '. J • . r I ~: ". 

IlocTynMJIa B pe~aK~Mro 
24 51HBap51 1958 r,; 
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. EFFECT OF UNIFORM COMPRESSION ON THE OSCILLATION OF THE MAGNETIC 
SUSCEPTIBILITY OF BISMUTH AT LOW TEMPERATURES 

N. B. Brandt, V. A. Ventzel 

The influence of uniform pressure of ,about 1000 atmospheres on the oscillation of the mag­
netic susceptibility of bismuth in a magneticJield up to 13 kOe has been investigated at 4.2°_ 
1.6° 1(. The character of variation of the effective mass tensor, Fermi boundary energy Eo. 
pingle factor and electron concentration have been estimated with the Lan!iau formula. Assump­
tions regarding the nature of the electron energy spectrum in bismu~ are made. 
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