
tero" (fOJ1 bUIII;, . 

5. MeFlee 10'1. 
IHllfeCKHX pac. 

TOPbIH Ha npal{. 

'oll rJ1y6HHe r 

(8) 

~HH~le Hanopl4 
MblM MeTO.ll. " 

Ta6nHua 3 

4 6 

7 41 ,83 27,{)(). 
6 ,a ,5/, 28,03 
,9 0 ,29 - 0,13 

0,7 - 0,5 

!; 3/1,10 23,72' 
5 35, 1 ° 2/t.95. 
6- 1,00- 1,2.l 

- 2,9 - 4,1l 

CKopOCTeA II. 

(9)' 

pO.ll.a. 

mea 1O-150,{) ~ 
blX B Ta6JI. 3, 
QrOQH = 0,321; 

)f{Hero 6beQJa. 

My rrJIOCKOMY, 
H30BOM rrOJIO

x CKopocTett 
C OTHOCHTeJlb

?Py· 

nOCTYIlHno 
6 VI 1953 

HH'leCKHe cooPY~ 
HHS! rpYHTOBblJI. 
eHHlI, 2, 1922. 

:'lera craUHoHa!>· 
1952. 

).f,oteJlaAbl AI(aAeMDU Hay" CCCP 
1953. TO)1 XCJII, .Ni 3 

cfJH3HKA 

H. n. rPA)KJl.AHKHHA H H. r. cMKH)l,OB 

3JlEKTPJ1lIECKHE H rAJlbBAHOMArHHTHblE CBOflCTBA 
CYJ1b<l>H,ll.OB XPOMA 

(llpeacraBAeno aKaaeAIUKOAI A. cP. l1orf;rf;e 30 IX 1953) 

CYJlbCjm,Ubl xpOMa rro BeJIH4HH e y,UeJlbHOrO 3J1el<TpH4eCKoro corrpOTHBJleUHH 

33 1111MaIOT npOMe>l(YT04Hoe QOJlO)I(eHHe Me)K,Uy MeTaJlJlaMH H nOJlynpOBo,UHH

l\a ~IH H npOHBJlHlOT 60JlbW YI0 3aBHCHMOCTb 3J1eKTpH4eCKHx H MarHHTHblX 

ClJoiicTB OT H3MeHeHHH CTpyKryPbl. I13MeHfIfi COCTaB COe.D.HHeHHH H pe)KHM 

TCpMH4eCKOH 06pa60TKH, MO)KIW rroJlY4HTb napaMarHHTHl;>le HJlH cjJepPOMar

II11Tllble coe.D.HHeHH5I C rroJlynpOBO.D.HHKOBbIM HJlH MeTaJlJlH'leCKHM xapaKTepoM 

3.1CKTpOnpOBO.D.HOCTH. XapaKTepHOH . oc06eHHocTbl0 3J1el<TpH4eCKHx CBOHCTB 
;,TIIX coe,UHHeHHH HBJlHeTC5I H3MeHeHHe 3HaKa TeMnepaTypHoro K03cjJQJHUHeHTa 

3JleKTpOnpOBO.D.HOCTH (I), rrO.D.06HO PbS (2) H TBep.D.blM pacTBopaM Te - Se. 

nJlfl nOI-IHMaHHH MexaHH3Ma 3J1eKTpOIWOBO.D.IWCTH COe.D.l-lHeHHH XpOM - cepa 

IIC06XO,UHMO HCCJle.D.OBaTb He TOJlbKO 3J1eKTpH4eCI{He, HO H raJlbBaHOMarHHTHble 

CBOIlcTBa 3TH X COe.D.HHeHHH. OC06blH HHTepec rrpe.D.CTaBJIHeT HCCJle.D.OBaHHe 

9JICKTPOlIPOBO.D.HOCTH npH I-lH3KHX TeMrrepaTypax, TaK KaK cymeCTBYIOUlHH B 

lIacrollllr.ee BpeMfi rrpHHUHrr pa3.D.eJleI-lHH BemeCTB Ha MeTaJlJIbl H rroJlynpOBO.n.

III1KH OCHOBblBaeTCfI I-la onpe.D.eJIeHHH 3aBHCHMOCTH HX corrpOTHBJleHH5I OT 

T('~mepaTYPbl rrpH HH3KHX TeMrrepaTypax. 
B HaCTOHlI.J.eH CTane H3J1araJOTCfI pe3YJlbTaTbJ HCCJIe.n.OBaHH5I 3J1eKTpH'le

CKoro conpOTHBJleHHH CYJlbQJH.D.OB xpOMa npH HH3KHX TeMnepaTypax H HX 

raJIbBaHOMarHHTHblX CBOHCTB. 

1. 3 JI e K T P H 4 e C K 0 e -con pOT H B JI e H H e C 0 e .ll. H H e H H H x P 0-

~(a C C e p 0 H n p H I-l II 3 K H X T e M n epa T y. pax. HaMH 6blJlH H3Mepe
IIbl COnpOTI-fBJleHHH pa3J1H'lHb1X COCTaBOB CrrJlaBOB XpOM - cepa npH TeMrrepa

Typax 1,8-4,2-13,8-20-7r K. Pe3YJlbTaTbI 3THX H3MepeHHH npe.D.CTaSJle

IIbl rpaqm4ecKH Ha pHC. 1, Ha KOTOPOM .D.aHO OTHOCHTeJlbHOe H3MeHeHHe co

npOTHBJleHHH R IRo, f.D.e Ro ---.:. corrpOTHBJleHHe rrpH 2730 K. KaK BH.D.HO H3 

rpacpHKoB, conpOTHBJleHHe CyJlbqJH,UOB xpoMa C cO.D.ep}!{aHHeM cepbI OT 

50-51 aT. % rrpH HH3KHX TeMrreparypax CTpeMHTC5I K MaJl'OMY OCTaT04HOMY 

conpOTHBJIeIHIIO, KaK Y MeTaJIJIOB He CBepXnpOBO.llHI-iKOB; Coe.D.HHeHHH xpOMa 

C cepOH, HMeIOlI.J.He OOJlbWOH H30blTOf{ cepbl (58-59 aT. %), npH HH3KHX TeM~ 
nepaTypax CTaHOBHTCH H30JIHTOpaMH. 

2. 11 3 Me p e H H e 3 QJ cjJ e K T a X 0 JI Jl a B 06pa3uax XpOM - cepa rrpo

BO,UHJIOCb npH rrOMOLUH J<OMrreHcaTopa. HeCMOTpH Ha BblCOKYIO 4YBCTBHTeJIb-

1I0CTb Hawei1 YCTaHoBKH H npHMeHeHHe MarHHTHbIX nOJleH .D.O 22000 3pCT., 

3cpcpeKT XOJlJla H3MepHTb He Y.D.aJlOCb HH Ha O.D.HOM 113 06pa3UOB CYJlb<PH.D.OB 

xpOMa pa3JlH4HblX COCTaBOB. MO)KHO TOJlbl<O YTBep)K.D.aTb, 'ITO KOHCTaHTa 

XOJlJla MeHbwe, ' 'I eM. 10-4 CM3/KYJlOI-l, tITO COOTBeTcTByeT KOHueHTpaUHHM 

3JIeKTpOHOR 60JlbWHM, 'lJeM 1TI0JlyqeHHble H3 .D.ClHHhIX rro 3J1er<TpOnpOBO.D.HOCTH . 

!<03CPCPHUHeHT 3J1eKTpOnpOBO)l,HOCTH 0 nopH,UKa 10-10-3 (OM' CMtl; I-lCXO.ll.H 

83 3Toro 3Ha'leHH5I, a TaK)Ke nOJlaraH nO.D.BH}!{HOCTb 3J1eKTpOHOB .ll.Jl5I nOJly-
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npOBO.LlHHKOS paSHOH 10-102 CM 2/S' ceK, nOJlY4aeM BeJlH4HHY KOHl(eHTpall.1l1{ 

:weKTpoHoD 10 16---;102°. O.LlHaKO npH T a KHX KOHll.eHTpal(HHX HOCHTeJlet\ TOKa 

" Mb[ 6e3 Tpy,ll.a Mor JlH 6b[ onpe,ll.eJlHTb nOCTOHHHYIO XOJlJla, TaK KaK npH 3Ha-

4eHHHX MafHHTHoro nOJl51 H = 22 000 3pCT. H TOKa I 8 B 06pa3l(e TOJlUlHHOii 
'0,1 CM '3,l1.C XOJlJla E = 1,4 . 10-2 B, H60 .nPH 0 = 10 KOHCT8HTa XonJIa, 
R = 6,3 CM3/KYJlOH. 3Ha4eHHe E = 1,4' 10-2 JlerKO MOrJlO 6bI 6b[Tb HaMil 
H3MepeHO, TaK KaK Hama YCTaHOBKa HMeeT 4YBcTBHTeJlbHOCTb 2' 10-8 B. 

\' 
~~ 2 

,~i<>: 
3 

'f 

5 
20 40 60 

PIIC. 1 P If C, Z, 1 - 6.R II / R, 2 - 6.R J../ R 

3. H 3 M e p e H H e B JI H 51 H H 51 Mar H H T Ii 0 ron 0 JI 51 H a 3 JI e K T P 0-

con pOT H B JI e H H e C Y JI b cjJ H,lI. 0 B X P 0 M a nOKa3aJlO, 4TO I::iR/R Mil 
COCTaBOB 50, 53, 54, 55, 56 'laT. % S HMeeT 4pe3Bb[4aHHO MaJl0e 3Ha4eHHe, 

Bb[XO,ll.51lll.ee 3a npe,ll.eJlb[ 4YBcTBHTeJl bHOCTH HameH YCTaHoBKH. HCKJlI04eHileM 

51BJl5IIOTC5I CYJlbcjJH,lI.b[ xpoMa C H36bITKOM Cepb[ (58-59 aT. %), ,lI.Jl5I KOTOPblX 

Y,lI.aeTC5I H3MepHTb H3MeHeHHe conpOTHBJleHH5I B MarHHTHOM nOJle, HO I::iR/R 
HMeeT OTpHl(aTeJlbHbIH 3HaK, T. e. HBJl5IeTC5I aHOMaJlbHblM (CM. pHC. 2). 

E}lHHCTBeHHbIM npH MepOM YMeHbWeIlH5I conpOTHBJleHH5I B MarHHTHOM none 

51BJl5IeTC5I TeJlJlYP (KcTaTH CKa3aTb, nOJlYMeTaJIJI), 4TO 6blJlO nOKa3aHO 

P. A. lleHl(OBbIM (3). 
HeH3MepHMo MaJIble 3Ha4eHH5I 3 <j:J<j:JeKTa XOJIJla B CYJIbqJH,lI.aX xpoMa c 

cO,ll.ep)!{aHHeM cepbl 50, 53, 54, 55, 56 aT. %, a TaK)!{e OTCYTCTBHe BJIHHHIIIl 

MarHHTHOrO nOJl51 Ha 3JIeKTpOConpOTHBJlelme 3THX COe,ll.HHeHHl1 MO)!{eT rOBO' 

pHTb 0 HaJIH4HH CMewaHHOH npOBO,ll.HMOCTH - 3J1eKTpOHHOH H ,lI.bIP01-IHOH. 

ECJlH HCXO,ll.HTb H3 30HHblX npe,ll.CTaBJIeHHH 06 3HepreTH4ecKHx COCTOHHHHX 

::lJ1eKTpOHoB B nOJlynpOBO,ll.HHKaX, TO Heo6xo,ll.HMO C,lI.eJIaTh BbIBO}l 0 TOM, IJTO 

B ,lI.aHHOM cJlYlJae CMemaHHaH npOBO,ll.HMOCTb SIBJlSIeTC5I pe3YJIbTaTOM OIJeHb 

MaJlOH: mHpHHbl 3anpelll.eHHOH 3HepreTH4eCKOH 30Hbl. 06 3TOM CBH,lI.eTeJlb

CTByeT, nOBH.lI.HMOMY, H TOT <j:JaKT, 4TO TeMnepaTYPHblH: K03cjJ<j:JHUHeHT conpo

THBJIeHHSI CYJIbcjJH,lI.a xpOMa MeHSIeT CBO!'-j 3HaK npH cpaBHHTeJIbHO HeBblCOKIlX 
TeMnepaTypax. 

B 3aKJ1104eHHe Bblpa)!{aeM CBOIO 6JIarO,ll.apHOCTh }let\CTBHTeJIbHOMY 4JIeHY 

AH YCCP B. r. JIa3apeBY 3a npe,ll.OCTaBJIeHHe B03MO)!{HOCTH npOBeCTH H3Me· 

peHH5I B Jla60paTopHH ,HH3KHX TeMnepaTYP <Dn1 AH YCCP H ' 3a , nOMOlIlb 
npM 3THX H3MepeHHHX. ' 

HHCTlITYT <\J113HKII MeTanJlOB YpaJlbCKOrO <\JHJlllaJl<l 
AKalleM1I1I HayK CCCP 

UHTHPOBAHHA~ nHTEPATYPA 

nOCTynHJlo 
4 VII 1953 

1 11. r. <I> a 1< II JI ° 0, H. n. r p a lf( JI a II K " H a, .llAH. 63, N2 i, 27 (1948). 110. A. 
.llYHaeB, 10. n. MacnaKoBeu, )K3T<I> (10).1.1, 90 .(1947). ~. A. tIeHu:oD, 

. >K3T<I>, 18, 374 (1948). 
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K TEOPHH 3Al 

or TEMnE 

(flpeiJcml 

O}lHOH H3 3a}l 

.LlJUI 3aBHCHMoCTI 

cpOpMyJla nOJlYlJe 

HOt\ peweTlGl H3 

B 06J1aCTH HH3KH 

HaH HaMarHHlJeHH 

r,ll.e n - 4HCJlO aT( 

Bopa; 0' = 4, } 7 (20 
CTpaHCTBeHHo-ue 

meTOK; J-HHTer~ 
PeaJIbHble Kp 

TeJIbHYIO 3J1eKTp 
BaHHblMH MarHHT 

TeopH5I cpeppc 

3JIeKTpOHoB npoB' 

B pa60Tax C. B. 
CJIeiiTep (4) H B 

' TeopHIO cpeppOMa 

MO,ll.eJIH. B 3THX 

TeMnepaTypbl B 0 

MeJlJlep (6) C 

pOMarHHTHoH peu 

neHcHpoBaHHblMH 

4HJI cpopMyny, n 

r.ne z - 4HCJlO 3J1 

B ,lI.aJlbHeHrue)f 

3aBHCHMOCTH cno 

MarHHTHoro B3aH~ 

HH)!{e npHBO,L 

npOBe,ll.eHa C l(eJII 

HaMarHHtIeHHOCTH 

cJla60 npOBO,ll.51W( 

HMeeT Ha He3ano. 

4TO HeBo3MYlll.eHl 

8TOMY f. MorYT 

cnHl;loBbie Q>YHKll 
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