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YK 537.312.62:539.89 TEXHHYECKAA DH3HKA

Axanemur AH YCCP A. A. TAJIKMH, B. M. CBUCTYHOB, 0. I. YEPH/IK,
M. A. BEJIOT'OJIOBCKHIX '

BJIMAHNE JABJIEHUA HA ®OHOHHYIO IPUMECHYIO 30HY
CIIJTABA Pb — In

Tynnensusiii 9¢)eRT OTKPHLI B (DEBUKE BBICOKWX JABIEHUIT BO3MOKHOCTU
JUIA KaueCTBEHHO HOBHIX HcciefoBaHmit ('), OH MOBBOJMI IONYYUTH OOIIHP-
Hy1I0 mER(OPManui0 00 M3MEHEHHN HSHEPreTHIeCKON Ieanm W (DOHOHHBIX CIIEKT-
POB IOJ aBJEHHEM A PAJA YHCTHIX CBepxupoBojHuKoB (*). WssectHO Tak-
ke, 4TO ¢ IOMOLIBIO DIEKTPOHHOTO TYHHEJIUPOBAHWS MOYKHO H3ydYaTh CBOMCTBA
MeTaJUINYECKHX KPHCTAJIOB, 00YCIOBICHHEE HAJIHYMEeM IPHMECHLIX aTOMOB
(°). B mocaepmmme TOABI BO3POC WHTEpPEC K M3YYEHHI0 KOMOMHHPOBAHHOTO
BIUSHWSA JaBJeHUI W IpHUMeceil HA cBepXmpoBogumocTs. Ilpeacrasiasiercs, aro
METOJi TYHHEeJIbHOI CHeKTPOCKOIHH H B HTOM HAIPABIEHNH WCCIETOBAHUN OKa-
FKETCS BECHMA IIOJIe3HBIM H IPOYKTHBHEIM.

Hacrosmas paloTa mOCBsAIeHa H3YYEHHI0 CMEIIEHUSA IO ABIEHHEM O0CO-
GenHOCTH B KO0Je0ATeIbHOM CHEKTDE CBHHIA, BOSHUKAWIIEH NOpH BBEIEHHN
JIETKON NPUMECH WHJUS.

Kak m B mammx pamnumx skcmepmMmenTax (*), HCIOIB30BAINCH TOHKOIIIE-
HOYHBIE TYHHEJbHEIE CHCTEMBI THIA CBEPXIPOBOJHUK — JAWAIEKTPUK — CBEPX-
NPOBOJHUK Kak HamOojee UyBCTBHTEJNbHBIE K M3MEHEHHSM B IUIOTHOCTH CO-
crogauii. Korraktsi Al—Al,O;—PbIn roroBmimcs mcmapeHmeM Ha CTERISTH-
meie nomIoskkn B BakyyMme 10° Top. Ilinenkm sapanee IPUTOTOBIEHHOIO CIIABA
Pbggslngy; KOHAEHCHPOBAJHMCH HA MOMIOKKY ¢ BBICOKEMH CKOpPOCTAMNI
(~700—1000A/cex) mo monHOTO WCIApPEHHUS W3 HarpesaTeis. Tojmmupa Iure-
#ok cmaasa 1500—3000 A. Pesynbrarsi, KoTophie 3/1€Ch 00CYKIAI0TCH, IIOLY-
gensl npm 7 ~1,2° K B pmanmaszome pmasimenmit 10 9 rbap. 'mapocraTmueckoe
CKaTHe OCYIIeCTBISIOCh METOJOM, HpuMeHABmuIMcs pamsee (2). B GomOe pas-
MeIajinch fiBe DPA3JIHYHBIC IOJJIOKKM, YTO HOBBOJJIO IIPOBOAHUTH OIBITHL Of-
HOBDPEMEHHO ¢ INecThI0 oOpasmaMm, [JIsg SKCIEepHMEHTOB ¢ JaBJeHHAEM BHIOH-
PAIHCH TOJBKO 00pasmbl, MO3BOJAIINEE ONUHOIHYIO 1 y3KyI0 jJuumio B dl / dU
upu HanpsyKeHuAX el = Ax+ Acnnas, 9T0 CIHYIKHIO yKAa3aHWEM HA OXHOPOJI-
HOCTh INICHOK cIniaBa. [laBienHuss B 0oMOe M3MepPANHNCh MHIYKIMOHHBIM CIO-
<o00M Ha IEepeMeHHOM TOKEe II0 CMEIIeHHI0 KPHTHYECKON TeMIepaTyphl CBepX-
uposogsmero oxosa. Hommsa sammceit d*U/ dI*— U, niniocTpApyIOMUX HHEp-
TeTHYeCKUii CABAT MPOJOIHHBIX (DOHOHOB W IPEMECHON 30HEI ®; IIOJ JaBie-
HEeM ]IS OfHOT0 U3 Nepexoj0B, MOKa3aHbl Ha puc. 1. AMINIATYIHEIE H3MEHe-
HASA B TYHHEJHHOU IPOBOAMMOCTH B JAHHOII pabore He 00CY/RIAIOTCA.

sBecTHO, 4TO DileMeHTApDHBIE AYEHKN CBUHIIA W WHAWSA II0 pasMepaM ¥ IO
dopme ouenp moxokm. H ToMy jKe MX CKEMaeMOCTH, a TaKKe SHEPIHH CIIEI-
Jgenns oramuaorcs menee dem ua 109%. ITosromy B pamkax Teopmu Bopma —
Hapmama MOKHO yTBepsKHaTh, 9YTO CHJIOBHIE IIOCTOAHHEIE HTHX METAJIOB
NOJKHBL  OBITH OJMBKEMH II0 BeJmduHe, B CBABM ¢ OTHM OrPAHAYHEMCS IIPH
PACCMOTDEHHU JAHHOI CHCTEMBI NPUOMIZKeHHeM W30TONMYECKOl IPHMECH.
YpasHenme, onpeAeIA0NIee TMOJOKEHAE JOKAIBHBIX W KBAaSHJIOKAJIBHBIX YPOB-
Hell Ui cjydas JIOKAJIN30BAHHOTO BOSMYMIEHWs, OBLIO BIEPBEIE MOJYICHO
M. M. Jlupmuuem (*). Jlaa mpumecn saMeleHWss B KyOMIeCKOM KpPHCTAJLIe
QHO TIPUMET BHJ,

M—m
14+ 2= 06 (o) = 0, (1)
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rae M — macca npuMecH, m — Macca aroMa MaTpHIbI,
Q d3k
G (0) = 3.(2n)° S; o — ol (k) (2)

Q — o6mem smeMenrtaproit sueiikm, j=1,2,3 (uHTerpmpoBaEme BejieTCA IO
nepBoit 3one Bpuiiosna) .

Jlns Beramcaenna mATerpaia (2) gucmepcmoHHEIe KpmBHe ©;(k) Haxommm
IOyTeM WHTEPHONANHUA HKCIEPHMEHTAIBHBIX Pe3yJbTaTOB II0 PacCeAHMIO HEHT-
ponos (°). @ysrnun ©;(k) pasmarammce no
KyOmueckmM rapmonmkam on (°), mpmuem
coxpaHsimch Jmimmes uepBeie Tpm. Hoaddm-
OUeHTHl PAa3JO0JKeHHs HAXOQWINCHh IO [aH-
aeiM () mas maupasmenmit [100], [110] =
[111].

YncinenHnoe BEMHCIeHne wnHTerpaia (2),
TIPOBEIEHHOE B KPHUBOJMHEIHEIX KOOpPAHHA-
Tax ki, kz, ks: k= kbt by + ksbs (bi i
BEKTODPH 00paTHON PeINeTKH), A0 U3 ypaB-
menna (1) mua sHEprmE JOKAXBHEIX Kojeda-
Huii 3Havenme o, =9,53 Mbs, KoTOpOE
VIIOBIETBOPHTENBHO COTJIACYETCS C HAIIAM
skcrmepuMentoM mpu P =0 u gaHEBEIME ApY-
rux ompiToB (°). 3amermm, urTo HailieHHAS
BeJIMUMHA IS O HAXOMUTCA TaK/Ke B X0PO-
mieM coriacum ¢ peayabratoMm (*), rme B oT-
IU4me OT IPOBEeHHOW BBIIIE TPOLELyPH!

. BBIYHCIEHHS ©; WCIOAB30BAJACh (DOHOHHAHE
2 ’ 7 91 77 //lm? IUIOTHOCTh COCTOSHHIN CBHWHIA, IOJyYeHHAS
U=(8,# By — myTeM o0pamieHus YpaBHEeHH Jamambepra
IUIA CBEPXIOPOBOJHMKOB C CHJIBHBIM 3JIEKT-
Pmc. 1. Homan aaun%eﬁ BTODOﬁArlaP- poH-(OHOHHEIM B3aMMOJIEHCTBHEM.
Xf;a-s“_‘_‘_ be:’:;n“,o? g;;m}, -9 Pacomorpum Temeph d@eKT NaBieHus.
u P—0 x6ap (2) C ymensmenmeMm o0beMa (OHOHHBIN CIIEKTD
MeTajjla CHBHTAeTCS B CTOPOHY BBICOKHX
smeprumit. [Ipexsigymue onsits (?) mis cBUH-
Ila TMOKA3ajd|, 4TO B Ipeelax HKCIEPUMEHTAJBbHEIX OMMMOOK KOHCTAHTH I'pro-
HaiiseHa Y A PasIMYHEIX BETBEil Koie(aTeJIbHOTO CHEKTPA OJWHAKOBEL, T. €.
‘ IpH OTHOCHTeNbHOM m3MeHenmm obbema v = —AV /V Bce wacrorel ©;(k) me-
| HAOTCA JWHEWHO

LU

| o] (k) = Bo; () = (1 + vy) ©; (k). (3)
HoBoe momoskeHme IPHMECHOT0 IHMKA IO AABICHHEM MOKHO HAIITH, 3aMe-
mnB B ypasHermm (1) wacrorsr w;(k) ma (3). Jlerko Bumpmers, 4T0 ®; me-
peiifer Torga B @; = P@;, T. €. CKOPOCTH WBMEHEHHs BEIMYHHBI ©; Kak II
OCHOBHBIX YaCTOT MATPHIIBL, ONpeAeNuTcs clefyomum obpasom: dlnw,/ dP =
= %Y. Mcnons3ys M3BeCTHBIe JHTEPATYPHBIe HAAHHBIE /s CKIMAeMOCTH X =
=2,37-10~° 6ap~! m y = 2,85, moxryunm
(%y) wr = 6,75-10-° Gap~'. (4)
3mecs yMECTHO OTMETHTH, 4T0 B OONBIIHHCTBE TYHHEIBHBIX OIBITOB 00HEK-
TOM WCCIENOBAHMN ABIAIOTCA INIEHKH, 0 CKEMAaeMOCTH KOTOPBIX IPH HU3KHX
TeMIepaTypax HpaKTHYeCKH HemsBecTHO. IloaToMmy ceifgac KaKeTcs MpeK[e-
BPEeMEHHEIM IPHBOJUTH KAKUEe-TH00 KOJMYECTBEHHEIE DPE3YIBTATHI IO OIpeje-

| JIeHHWI0 Y W3 TYHHEJbHEIX maMmepenmii. IlofuepkHeM, 4TO B TYHHEIHHOM SKC-
TlepEMeHTe H3MepAeTCs HMeHHO Beamanaa (%Y). .

Haiimennoe w3 HACTOAIUX HKCIEPHMEHTOB NPy JaBleHusX mo 9 wbap
Phg,g5 Moy, ” -
IS TPIMECHOT0 MNKa SHAUCHHE (%Y)wy " = (5,84-1)-10"86ap!
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Pby ggT
B IpeiesIaX OMMOKE He OTIAYALTCH 0T (XY)w, " 0.7 _ (6,741)-10"¢ gap!

xopomo coraacyercsa ¢ (4) m mammEIME s wmcroro csmmEma (*), XoTda W Ha-
6IromaeTesa TeHISHINA K HEKOTOPOMY 3aIas/iEIBaHmIoO.

B mpuBefieHHOM 37[eCh PAaCCMOTDEHNH IIOJO/KEHWS (DOHOHHOH IPHMECHOR
30HBI U ee 3aBMCHMOCTH OT JABJIEHHA He YYNTHIBAJIOCH M3MEHEHNE BeJIMYMHBI
YOPYIHX IOCTOSHHBEIX, a TAKKe BOBMOJKHOE BIHAHOE KOHIEHTPAIHOHHEIX (-
¢erToB. PesynpTaThl SKCOEpPEMEHTA JAOT OCHOBAHUSA CYAUTH O IPaBOMEDHO-
cTu Takoro mpmOamkeHms. 1lo kpaiiHeil Mepe BINIOTH [0 HCCIEIOBAHHBIX KOH-
IEeHTPANAN WHAWA B CBUHIE CHJIOBBIE KOHCTAHTHI, IO-BUAUMOMY, MPAKTHICCKHI
He MeHaorcesa., OgHaxko mpm JainbHEiNIeM IOBEIINEHNA KOHIEHTPAIUH IPHMECH
MOYKHO OKHIaTh BOSHUKHOBEHWS CKOIUIEHWII W3 aTOMOB WHJHSM, B3aMMOJEi-
CTBHE MEKIYy KOTODHIMHE Oy[eT TaKkHM ke, Kak u B camMoM mummu. OueBumHo,
B DTOM CIydYae CHBHT YaCTOT IPHMECHOIl BOHBI IIOJ [JaBJEeHHEM OyAeT Ompee-
aaThesa B GonbImeil cremenm mocTogHHON I'plomaiisema wmapgma. Torga Mosker
BOSHUKHYTH CHTyanus, Korfa (xY) IS OPEMECHOTO YPOBHA OyHer OTINIaTh-
¢S OT CBOEH BeJIMUYMHEBI [ 9aCTOT COOCTBEHHBIX KoJebaHmit MaTpHmbl. Bepo-
ATHO, miaa cucreMbi Pb — In skcmepumMenTanbHOe HAGMOeHNEe TAKHX W3MEHE-
Uit B (%Y) BaTpyAHEHO, MOCKOJIBbKY KOHCTAHTHI Y JUIA CBHHIA W WHIHUA OTJIH-
qalTCAd HEe3HAYMTEIHBHO. BMecTe ¢ 5THM He MCKIIYEHO, YTO OTMEYEHHAS TEeH-
HeHIWs K 3amaspbiBanmio (%) B Pbm 10 CpaBHEHHIO C (wy)Pu‘j[I“ 00f3aHa MMEH-

HO 5TOMY OOGCTOATEIHLCTBY I aq)q)em MOJKET PASpemHUThCA NpH OOJBIIMX IaB-
JIeHAAX U KOHIEHTPAAAX.

Pesyasrarer paborsr goriaanssanmcs Ha XVII BeecoosnoMm cosemannnm mo.
¢usure uusrmx Temmeparyp, Houenk, 26—30 mions 1972 r.

AsTops! BeIpaskaroT mpusHaTexsHocTh B. I'. Bapeaxrapy s3a mosesmsie 06~
cysxnenna u B. B. Illepmosy 3a moCTOAHAYIO TEXHHIECKYIO MIOMOIIb.

JloHemKmit dmam(o-'rexmecm HHCTHTYT IMocrynmio
Axanemm mayk YCCP 4 XI 1972
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Axanemur AH JIarsCCP 1. M. KHPKO

MATHUTOCBA3SHAS CBIITYYAS CPEJTA
KAK MATHUTOIMHAMUYECKNNI ITOPIIEHH

Crimyuas cpefia m3 ()epPPOMATHATHBIX YACTHI] B CYXOM COCTOSHHH HIM CMO-
YeHHAS KAKOI-IM00 KUIKOCTHIO I YBEJWYCHHS ee HOABVIKHOCTH M yMEeHb-
TIeHNs TOPWCTOCTH MOJKET SBHTHCS BHPEQEKTHBHBIM MArHATOLHHAMIIECKAM
TOPIIHEM.

HasoBem Takymo cpefy MArHHTOCBABHOM (M.c.c.), ecim OHAa IOMe-
meHa B CTOJb CHIbHOE MATHUTHOE I0jie, 9TO BEJMIMHA MAKCBEIIOBCKAX Ha-
TSUKeHHUIT B Heil OyJer comsMepmMa € BEeJIMYMHON CYMMBI HOPMAJBHOIO [aB-
JIEHUS O, W BPEMEHHOTO COIPOTHBIECHHS PABHOMEDHOMY DACTSIKEHHIO CpPEeJIBI
H, 1. e (0,+H)~B*/(2mp), rie B —AEAYKIHA, a W, — OTHOCHTENbHAS
IPOHAIIAEMOCTH CPEJBL.

Taxme cpejsl y:Ke HAILIW CBOe IPHMEHEHWE B MarHUTHEIX W SJIEKTpHUe-
cKuX My@Tax, B KOTOPHIX OHHM HMCIIONB3YIOTCA [ IepeJadl HMIOyJbca 3a
cuer cpsurosoit medopmamuu (7).

CpoiicTBaMu, GIMBKAME K CBOMCTBAM M.C.C., 00/afa0T _¢eppoMarHUTHEIE
smupkoctn () m Rmmsamumit ciaoii PeppPOMATHUTHEIX YACTUI, B KOTOPHIX LpH
HAJIOKEHNN CHIBHOT0 MarHHTHOTO IOJs 3aMedeHo 00pa30oBaHWe TaKk Ha3biBa-
eMBIX «IICeBIOIOIuMepHEIXY nemeit ().

Ecim B miockomapasuleJJbHOM KaHaje CO3[aTh IONepeYHOe MarHHTHOE
mojie, T0O MarHATOCBSI3HAs cpefa o0pasyer CBOeoOpa3Hyi0 HpOOKY, IPOTHBO-
CTOANYI0 Ilepemajgy pAaBieHHsd. IIpm HEKOTOPHIX YCIOBHAX TaKas TpPOOKa He
Oynmer paspyliaThcsA IpH JABWKeHHH, a OyeT ImepeMemaThCAa KaK TBepjoe Telo,
CKOJIB3AMEe N0 TIONIOCAM.

IIposeienabie 9KCIEPUMEHTHL IO3BOJHIN CYATATH B IIEPBOM HPHOIMKEHHN
BEJNYAHY CBUTOBOTO HANPS/KEHWS CYXOr0 TPeHHS IPONOPHUOHANBHON Mar-
HUTHOM HHAYKIHA T = kB.

B rabx. 1 npusenens: 3nadenns Kodpdunuenta £ m BeAMIAHEI MAaTHUTHOI
IIPOHUIAEMOCTH I HEKOTODPHIX MArHMTOCBASHEIX cpej ¢ udacTumaMm (eppo-
Marnernka guamerpom ~10 .

Tabamma 1
Roaddummenr & m orHOCHTENBHAA IPOHANAEMOCTH .

OTHOCATENbHAA IPOHUIAEMOCTH p-r, a/m
Cpena ' k

0,1-10¢ 0,3-10¢ 0,5-104 0,7-104 108
TpanchopmaTopHoe Mac- 10 4,5 4,3 3,8 3,6 3,2
a0 + 28% Fe
TpauchopmaropHOe Mac- 0,7-10% 3,7 3,2 2,9 2,7 2,5
a0 + 28% Ni
CunaB Inm Ga+421% Ni| 0,6-10° 2,2 . 2,0 159 1,8 1.7

Braromaps amm3oTponmm 5I€KTPHIECKAX CBOMCTB, 00YCIOBICHHON CYMIECT-
‘BOBAHHEM (IICEBONOJMMEPHEIX» Ielell, mpodka M3 M.C.c. 00JaJaeT XOpOIIeil
DIIEKTPOIPOBOIHOCTHI0 BJ[OJh MATHUTHBIX CHJOBBIX JIMHHW, a IOIEpPeK — ILI0-
X0l W MBMEHSAIONMENCs 10 BeImYmHEe. ITO 00CTOATENBCTBO JelaeT Hemexecoos-

PasHEIM WCHOJL30BAHHE ee B KadecTBe pafouero Teia B KOHAYKIHOHHOM
MTI'[I-rerepaTope.
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