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A\
Hccnenosano BrusiHHE BCECTOPOHHETO CIKaTHsi JapienueM okoso 1000 amm na ocnmansmmio
MarHHTHOl BOCIPHHMYHBOCTH BHCMYTa B MarHHTHOM noJie Zo 13 kOe npu 4,2—1,6°K. o thopmy-
Jam Jlanjay ouenen XxapaKkTep H3MeHeHHs TeH30pa 3(GeKTHBHEIX Macc, rpaHuyHOM.9Heprun Pep-
MH E,, pakTopa [IHHIIS H KOHUEHTPallUH S/1eKTPOHOB. Jles1aloTes NpeanonoxKens 0 Xapakrepe
SHEPreTHYeCKOro CNeKTpa 3JeKTPOHOB y BHCMYTa. ’ :

B paGorax 1o HCClefOBaHMIO BJHSHWS JaBJ€HAS HAa TalbBaHOMArHHTHBIE
cpoiictBa Bi ['7?] Ghiio Bhickasano npeanosioieline 0 BO3MOXKHOCTH ; HaGIOze-
HHsl 3aMETHOTO BAMAHWSA JaBJeHUsi Ha KBAHTOBblE OCLMJNALMH MarHHTHOMH
BOCMPHHMYHBOCTH METa/VIOB B MarHuTHOM nojie H npu HU3KMX Temhepaiypax
Jaxe B 00s1acTH He oueHb OGOJbIUMX JaB- PO i
Jenuii. Takoe ucenenoBanne Morsio 6wl jath e ;
BO3MOXKHOCTb OMNpeje/eHusi Xapakrepa Je- . i
¢opmamun Tensopa 3(pQpeKTHBHBIX Macc y ; ‘ :
Bi npu cxaruu. Ilpencrassisio Takke uH- SR
Tepec CpaBHeHHe C JAPYTHMH 3KCMEepHMeH- ; (o Tep k-
TallbHbIMH H C TEOPETHYECKHMH paboTamu, Ny 7 |
NOCBSILLIEHHBIMH  MCCJIEIOBAHHIO BJMSHHS YN 1 P
JaBienusi Ha 3¢eekr ne [aaza—Ban Anb- /
dena ['7C1. /.b.

Hsamepennst npoBOAHNHCH HA MOHOKPH- w3
CTaJlIMYCCKUX o00pasuax oueHb YHCTOro o £33
Bi npu Tpex OCHOBHBIX OpHeHTaLHsX 00- . ! = "
pasua. O6Gpasubl yKpemsiicb Ha crneip- PR 7| ; ;
alibHOM JlepxKareJie BHYTPH H30TPOMHOA B : 7
MarHMTHOM OTHOLIeHHH GoMObl (puc. 1) [4], ‘ g7
COEIMHEHHOH C MOJABeCHOH cHcTeMo# TOp- | | / Ao Al

I
p i

<

CHOHHBIX BecoB. [JlaBneHwe cosmaBajoch | ¢
MetojoM Jlazapera u Kau |7]. Onnako aas :
YBeJIHYEHHS OJHOPOAHOCTH JaBJIEHHSI BMe- ; i
CTO BOJbI, KOTOpasi OObIYHO NPUMEHSIACH i . R
paHee, HAMH MCMOJL30BANIUCh BOAHLIE pac- Ty ;
TBOPbl 3THJIOBOIO CIIHPTA, YTO MO3BOJIHJIO
Pe3Ko YyMEeHbLUHTb BeJMYHHY HeOAHOpoA- Puc. 1. Yerpoiictso GomGe: 1 — kopnye,
HBIX HanpsikKeHuil B CKaThiX 06pasuax H g — oGpasel, 3 — rpuok, ¢ — npodia,
— CTEKJIAHHbIM CTepKeHb, 6 — ynaor-
NpUG/IU3UTL YCOBHS OMBITA K YCJAOBHAM HSUOUIHE, NPOKNAJKH, 7 — AePIKATEN 06~
BCecTopoHHero cxkatus |°]. Beimuuna aaB-  pasua, 8 — nunukarop. nasnenns ¢ aep-
JIeHUsl u3Mepsiiach Mo yAJIHHeHWI0 GoMObl - KajbleM . Yoo
NpH TOMOWIM MNPOCTOrO HHAMKATOPa, CO-
CTOSILLETO M3 ABYX Y3KHX IVIOCKHUX TMPYXKHHOK, NPHBAPEHHBIX K BepXHeld wu
HUKHed yactsM GoMOBbI. \e b T
Jast kaxzoro ofpasiia CHEManach 3aBHCHMOCTb MOMeHTa cui C, JeHCTBYIO-
IMX Ha o6pasell B NOCTOSIHHOM MarHHTIIOM N0/, OT HanpaBAeHHs] MarHHTHOTO
OJisl B TVIOCKOCTH, MEpIeH/MKY/IPHOR OCH MOABeCa, a TaKkxe 3aBHCHMOCTh
C OT HanpsKEHHOCTH MO/ TIPH Pas/HYHBLIX OPHEHTANMAX oGpasua TIPH. . TeM-
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nepatypax 4,2 u 1,6°K. Bce atn H3MEpPEHUsT ITPOBOJMJINCh HA oOpasuax, He
TI0JIBEPraBIUKXCS JEHCTBHIO JABJICHHS, IPH BCECTOPOHHEM CXKATHH JABJEHHEM
okojio 1000 amm wu nocne custTHs naBjeHusi. ONBITHL ¢ CO3JAHHEM IIOBTOp-
HBIX JIaBJIHWH, WHOrJA N0 4YeThipeX pa3, II0Ka3ajHu XOpPOIIYIO BOCIIPOH3BOJIH-
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Puc. 2. 3aBuCHMOCTb aHH30TPONMH BOCHpunM4HBOCTH Bi (riaBHas u GUHADHAS OCH TepTIEHMIH-

KYJISIDHB! OCH TI0J{B€Ca) OT HANPSIKEHHOCTH MarHUTHOro moas: @ — p = 0, ® — p~1000 ammu:

a) $ = 76° xpueete I m 2 — T = 4,2°K; kpussle 3 u 4 — T = 1,6° K; 6) ¢=170°, T=1,6° K;
8) ¢ = 175°, T = 1,6°K

MocTh pesyJbratoB. Ha puc. 2 mpepcrasieHbl HekoTOpble 3aBHcumocTH C/H?=
=Ay-sin ¢-cos ¢ or1/H, rae Ay—aHH30TPONHSI MATHUTHOR BOCIIPHAMUMBOCTH, a
‘O—yroa MeXXIy HanpaBIeHHsIMY [JIaBHOH OCH M Mar' HATHOT'O Iosist. Kak BHIHO H3
‘pucyHka, nasienre okoso 1000 amm BeI3bIBaeT yMeHbIIEHHE aMIVIATY/bI OCIHJI-
Jsmue npubansurensHo Ha 30%, npuueM 3TOT S(hEKT HECKOMbKO BO3PACTAET
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npu $—0 u ymenbwennu H, a Takxe ymeHblIeHHe YaCTOThl OCHHIIsLWi Ey/p
(cm. dopmyant JI. [I. Jlanpay, npuBesenssie B [°]). MaMenenue uacrorsl ocuud-
JSIAR TIPH CXKATHH JIJIs PA3JIMYHBIX 3HaueHui § n3oOpaxkeHo Ha puc. 3. Kpusas 7

(%)’” 1° a 6

10

2 T

A

7
o ./ 190 20 140 167 80 ¢° 200

Puc. 3. 3asucumocts E/B~S,, y Bi (rnaBnas u GuHapHAsi OCH MepneHjH-
KyJSIDHBL OCH ToJBeca) oT yrya ¢. ®— p = 0, & — p; CHATO, & — po~
~1000 amm, O — py cusito, M — pg~1000 amm

OTHOCHTCSI K 00paslly, He moJBepraBuieMycs jAaBaeHHi0. Kak BHJHO W3 pHCYH-
Ka, Ha 3TY JKe KPHUBYIO XOPOILUO JIOXKATCS TOUKH, NOJYYEHHbIE TIPH H3MEPEHH stx
Ha oOpa3sle rnocJjie CHATHS NMepBOro W MOBTOPHLIX JNaBjeHuii. Kpusnie a u 6 no-
cTpoeHsl 1o (opMmyaaM, HCHIONb30BaH-

ubM B [°]. [1pu uccnenoBanuu AByX Apy- %f—".z

THX opHueHTaluuid obpasua Takke HabJo- 5

Janoch Xopollee coryiacHe 3KChepH- 13 T

MeHTa/lbHbIX 3aBHcuMocTell Ey/B or $c L

TEOPETHYECKHMH KPHBBIMH, 4 H3MEHEHHe -0

Ey/B npu c:KaTHH KaueCTBEHHO COTrJiaco-

BBIBAJIOCh C JIAHHBIMH, [1PEJCTAB/eHHBIMH

Ha puc. 4. b 70 W o
Takum o0pa3oM, MoJy4YeHHBIE pe- _ S

3yJIbTaThl XOPOLLO COIVIACYIOTCSl C TpexX- Puc. 4. OTHOCHTeJbHOE H3MeHerHe

SJIJIMNCOUIHON MOJENbIO TOBEPX HOCTH SAm/Sm mpn Aasnennu ~1000 ams

@Depmu AJ1s1 3€KTPOHOB, NPEAJIOKEHHOM  gim
[Hen6eprom. Tak kak E /B mnponopunoHalbHEI 3KCTPeMajbHbIM TJOLLAAIM
ceueHuss S, mNoBepxHOCTH PepMH NJIOCKOCTHIO, NEpPNeHIUKYJASPHOH Hampan-
JIEHHIO MarHuTHOro mnodssi [°], u3 puc. 4 MoXKHO 3aK/0uHTb, YTO Aedopmalius
noBepxHoctH Pepmu y Bi npu cxkarum He siBAsiercss oAHOpPoAHOM [*].

Bruio o6HapyKeHo TakKe, UYTO H3MeHeHHe (Dasbl OCUMMISAIMA Ay TNpPH CXKa-
Tl Aasaenunem 1000 amm we npesbier +-10°, a uamMeHenue anudorponmun Ay,
NOCTOSHHOA YaCTH MAarHuTHOW BocnpuuMuuBoctH — +2%.
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. Kdk 1nokaspiBaer pacuer, BeJuunHa Ay,=y,—xi Y Bi npu remiesrix
TEMIIEPATYPAX COOTBETCTBYET AHH3OTPONUH TeHnsopa 3(P(PEKTHBHBIX Mace s
TPYNNb '3/EKTPOHOB, Bhi3bBalomuX 3pdekr fe laaza—Ban AsbdeHa, ofHaKO
BbIUHC/IEHHblE a0COJIOTHbIE 3HAUEHHS ¥ M ¥, OTJIHYAIOTCS OT HabGJIIOLAaeMBIX
Ha Beauyuny nopsigka 0,8 -107® CGSM. Mcnonbayst 310 06CTOSITENBCTBO U MpPe]-
mosiarasi, 4To yroJl NI0BOPOTA SJIIMICOUJOB noBepxHocTH DepMu He U3MEHsSeTCsI
IpU BCECTOPOHHEM Cxkatum Gosiee ueM Ha 1—29%, Ha ocHoBanum (opmya Jlan-
Aay MOXKHO OLEHHTb XapakTep H3MeHeHHs 3CIZ)¢)€KTI/IBHI:IX Macc my, ms, Mg
umy (8 anreme KOOPJHMHAT, CBSI3aHHOH C IVIaBHBIMH OCAMH peiuetkd Bi) u m'i,
my' u s’ (B cHUCTeMEe KOODAHHAT, CBSI3aHHOH C IVIABHBIMH OCSIMH SJIJIMIICOMAA),
rpanuyHoi sHepruu Pepmu £, KOHLEHTpaLHH 3/71€KTPOHOB 71 U (akTopa Jumr-
Jsi X IPU BCECTOPOHHEM CxKaTvu (CM. Tab/uIly; NaHHbIE IIPU JaBjeHud p = 0 —
no pauubmM HlenGepra [°] u HamuM; 3HaueHus: Mace JaHs B AMHHUIAX SJIEKTPOH-
HOH Macchl my).

|

| ' Ta6auna 1
OTHOCHTEJILHOE
| p=0 p = 1000 amm H3MeHeHHe B %
NpyU CXKATHH
my. 108 2,4 1,840,2 —25+10
ms i 2.5 2,55+90,12 245
© mg 0,05 0,056+0,003 1245
my —0,25 0,255+4-0,012 245
m'y-108 | 2,4 - 1,840,2 —25+10
m's 2,53 2,58%0, 12 25
Sm'y 0,025 0,03+0,001 2045
Eq 10"8pe| | 2 8110 07 2,68+4-0,07 —545
E {
; 7 °K | 20445 19445 —545
s e ()5 1,4240,07 1,2754-0,075 - | —104-10
i A 1,740,1 2,1840,05 28410

L

Xopomee KOMHYECTBEHHOE ‘ COMJIACHE BEHUHHBI U3MeHeHHs 11 IPH CIKATUH
¢ nauHbiMu pabor ['7®] cBumerenbcTBYET, NMo-BUAMMOMY, O TOM, uTo y Bi cyme-
CTBYeT JUIb OfHA Ipymna 3JeKTPOHOB, COOTBETCTBYiOMlast Monenu [IxoHca —
[len6epra, 'a xapakrep Aedopmaunu ee mnoBepxtoctu Depmu  corsacyercs
“C"OCHOBHBIMH ‘IIPEJicTaB/IeHusIMH [lxkotca {11, paccmarpuBaiomiero Bi kak .me-
TANA 'C' HENpPABHJBHON CTPYKTYpOIL: OcHOBbIBasCH Ha 5TON MOJIE/IH, MOKHO
IPeAnoJoXuTh, YToy BiMoryt cyuiecTBoBaTh JBe TpyMIibl AbIPOK, OBEPXHOCTH
PepMH KOTOPBIX NPEACTaBJSIOT COOO# - IOBEPXHOCTH BpAllleHHs, PACHONOKEH-
‘Hble B yrsax 30HBI BpuamiosHa. [isi AbIPOK OJHOrO THIA UMEETCsl OJfHA TaKas
' MOBEPXHOCTb, a AJIsi AbIPOK BTOPOTO THNa— B MOBEPXHOCTH, MepexofsllHe
APYL B Apyra mpu NOBOpOTE BOKPYT GHHApHOH OCH.

eCbMa BO3MOMKHO, UTO OfiHA IPynna JbPOK C noBepxHocTsio Pepuu, 6JIH3-
Kol K cdepouny, sddextusHoil Maccoit ~0,002 m, u 3Heprueii Depmu—~14 X
X 10712 ape cBsizaHa C H30TPOIHOI YACTHIO Mar HUTHOM BocrnpunmanBocTH (0,8 X
-x107%), a Bropas rpynna — c GObLINM 3HAYEHHEM JIHHEH HOTO UieHa B TeMIo-
emxoctd Bi |"]. MuTepecHo oTMeTHTb; 4TO B OMBITAX MO HUKJIOTPOHHOMY pe-
sofiancy HaGiiiofanick Abipku ¢ Maccoit ~0,0015 mq [°].

B 3akmouenne Buipaxaem 6J1aroaapuocw H. E. Anekceerckomy u A. A.
A6puxocoBy 3a miTepec K pabore U LeHHbIE COBETHI NPH OGCYXKAEHHH PE3Yilb-
-taroB; cr. MexaHuky C. I'. O6pyuHHKOBY 3a HCKJIIOUUTE/bHOE KAYECTBO BbIIIOJI-
HEHHBIX TOKAPHBIX H MeXaHHYeCKHX pa6o1~ " IO B. EpodeeBy 3a nomoIb npH
| IPOBE/IeHHH PISMepeHHH

3 Mo‘cx,onpxn‘u rocy}lapcmeﬂﬂprﬁ . . ITocTymunia B peakmuio
e - YHHBEpCHTET : o 24 susaps 1958 r.;
f TITRIEOQIONEAR Foog @l nocJse mnepepaGoTKH

5 asrycra 1958 r,:

by




BunsiHMe BCECTOPOHHEro CXKATHS HA OCUMJVISILHIO MATHHTHOH BOCIPHHMYHBOCTH BHcMyTa 1087

Jlurepatypa

[1] H. B. Bp aunpgTr. dQucceprauusi, MI'Y, 1954,

[2] H.E.AnekceeBckuii, H. B. B paunar. X3T®, 28, 379, 1955.

[3lH.E. AnexceeBckuii, H B. Bpanar, T. U. KocTuna. Use. AH CCCP,
cepusi ¢usuu., 21, 790, 1957.

[4] B.U. Bepxkun, B.T.Jlasapes, U. M. ImMuTp e ko, )KITD, 31, 558, 1956;
35, 328, 1958.

[6] U. M. IimuTtpenko, 5. U. Bepkuwmn, B. T. JIaaapeB JKIT®, 33, 287, 1957,
[6] A. M. Kocesuu. KITD, 35,-249; 1958.

[7] B.T.MTasapes,J.C. KaHn. )KIT®, 14, 470, 1944,

[81 H.B.BpaunaT, A. K. Tomamu k. I1T3, 2, 113, 1958; JKypHnan o6meit xumuu (3 me-
yaTH).

[91 D. Shoenberg. Phil. Trans.Roy. Soc., A245, 1, 1952; Proc. Roy. Soc., 170, 341,
1939.

{10l M. M. JTudpmuu,A. M. K ocesuu. [JAH CCCP, 96, 963, 1954; )KST®D, 29, 330, 1955,

[11] H.J ones. Proc. Roy. Soc., 144, 225, 1934; 147, 396, 1934.

{121 I.r.Crpeakos, U H. Kanuuxkumna. KITD, 34, 616, 1958.

{13] J.K.Calt,W,A.Jager, F, R. Merritt, B. Cetlin, H. W. D a.il, Jr.

. Phys. Rev., 100, 748, |1956.

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 magnetic field up to 13 kOe has been investigated at 4.2°—
1.6° K. The character of variation of the effective mass tensor, Fermi boundary energy Eo,
Dingle factor and electron concentration have been estimated with the Landau formula. Assump-
tions regarding the nature of the electron energy spectrum in bismuth are made.




