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Knayc SllbK P4 - 6985 

8bl'IHCneHI19 accpepniiHOCTH MarHHTHbiX cpopMcpaKTOpOB B CHCTeMe 
Ni 1 _" Fe" c noMolllbro MeTo.Ua KorepeHTHoro noTeaunana 

C HCllOllb30B8HH9M naHHhlX no pacqeTy nnOTHOCTH COCTOHHHH nonyqeH 
napaMeTp accpepnqaocTH B· aaBHCHMOCTH oT KoaueaTpaimn. PeayllbTaTbi 
xopowo coBnanaroT c SKcnepnMeHTaMn. 
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llpenpHHT ~e~HeHHoro MHCTMTyTa'BAep~x Hqc~eAoBaHHA. 
,ny6Ha, 1973 

Elk K. P4 - 6985 

Calculation of·the Asphericity of ·Magnetic 
Formfactors in the System Ni 1_,., Fe" Using the 

Coherent Potential Approximation 

The·parameter of the asphericity depending on the 
concentration is calculated using numerical results for 
the density of states. The obtained results agree well 
with experiments. 
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nmi crrnaBOJ3. rrepeXO.({HhiX M,eTannoa Fe Co , Ni 

H3BeCTHO · 6onblliOe · KOnHqeC.TBO, SK~):lepHMeJITBnhRhiX ,1:!8HllhiX 

o MaDHiiTHhrx ¥OMeHTax n. <jlopM¢aKTopax 1! ,2_/. Ba~Hoit 
8~CI1epHM~H'f8nhHO H3MepSI~MOll -XapaKTepHCTHKOll _SIBnSieTCSI 

,rrapaMeTp. ac¢epwmocTH, orrpenenSieMl>rit KaK 

y=p. /p., 
e~ 0) 

. ~ '-

rae P.e - BenH'IHHa Mal'HHTHOI'O MOMeHTa, orrpeaenSieMOI'O 
~ ' ., ' ·, ,·' ' . . 

sneKTpOHa~m B COCT,OSIHHSI:C e ~-THI1at a p.- ITOnHhill ~nH-
•• • '•r "· '"• 

HOBhill Mai'HHTHhill MOMeHT, 
•) 

. ' ~ '. ~ 

. 3KCI1epHMeHThi l10K83hiB8IOT, 'ITO H3MepsieMhie .~3Ha'leHHSI 
'.. '·.,;' ·' ' ·: . .;··; ·· .. 

y B 3aBHCHMOCTH OT p. O'leHb TO'IHO yKnaahiBaiOTCSI Ha 
"I '•', ·'· ' "' ,..<"~' 

I1p5IMYIO nHHHIO rrpaKTH'IeCKH anSI BCeX crrnaBOB STHX rrepe-

xoaHhiX MeT~n~o~ ;3/, T.e~ .. · . . :· ~·, 
......... :.-:· .·, t• ~ :; 

-.Y=~+bp., ., ,.(2) 

TonbKO nnSi' <lHCTOI''o "Ni ' STO fie Bbii10JIHSieTCSI;' YNI . aHa- . 

'IHTenh'a~ ·-·~ec~bme a~~~q~Hbr; 'c~enyro~eit , ua• (2.>, Boa,M·~~Ho~ 
rrpH'IHHOH 'TaKoro OTKnOHEHlHSI a· cnyqae· 'IHCToro Ni MO)KeT 

6hrih. nli6o·. BJIHSIHHe , KOppeftSIUHH, sneK;pOHOB, . nu6o crreUH- ', • ·' 

¢nKB:'" o.ctiro'lacTil'laor.o .rroaeJ:tefl:ug· cirCTeMhi~ ·B. HacToSI'ineii: 
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pa6oTe pE.iCCMOTpeHbl TOllbKO OAHO'IaCTH'IHbie. CBOHCTBa 

CHCTeMbi H UOKa3aH01 'ITO BnHSIHHe KOppen.smHH He O'IeHb. 

CyllleCTBeHHO. nnSJ Bbi'IHCneHHSI nnOTHOCTH COCTOSIHHH cnnaaa 
. . 14/ . 

n:cnonbaoaancSJ MeTOA KorepeHTHoro noTeHUHana (CPA) • 

PaccMaTpn:aanacb o6nacTb KOHUeHTpaun:ii: cnnaaa Ni
1 

Fex 
-x 

npn: 0 ~x ~0,5. 3Ta cn:cTeMa y:lKe paccMaTpn:aanacb a pa-

6oTe Is/. Ha ocHoae MeToAa CPA, npJPieM BbJTIHCnSJnn:cb 

TOllbKO MarHHTHbiH · MOMeHT /l H noKanbHbie MOMeHTbi 

/lNi H /l Fe.· 3TH peaynbTaTbi XOpOWO COBUaAaiOT C 9KCUe

pn:MeHT8MH. 0AHaKO· HaAO 3aMeTHTbi 'ITO B HX pa6oTe 

HCUOnb30BanaCb He peanbHaSJ tinOTHOCTb COCTOSIHHii:, a CHllb

HO HAeann:an:poaaHHaSJ $yHKUHSJ H npo6neM·a pewanacb c n:c

nonbaoaaHn:eM MHorn:x cao6oAHbiX napaMeTpoa. B HacToSJmeii: 

:lKe pa6oTe anepBbie n:cnonbaoaanacb peanbHaSJ TeopeTH'l:ec

KaSJ UnOTHOCTb COCTOSIHHH / 6 ,?/. 

nng TO'l:HOro Bbi'l:HCneHHSI· Y He06XOAHMO OTAenbHO Y'l:H-

- TbiBaTb e ~-n: t 2~: -c~cTOSJHifSJ. Boo6me roaopSJ, nony'l:HTb 

TaKn:e paaAenbHbie nnoTHOCTH cocioSJHHii: aecbMa cnmKHo 

H3-38 ,CHllbHOii: rn:6pHAH3aUHH 9THX COCTOSIHHii:. 0AHaKO 

B TO'l:KaX H Ha nHHHSIX BbiCOKOH CHMMeTpHH 1 rAe rn:6pHAH.:_ 

38UHSI OTCyTCTByeT, BOnHOBbie $yHKUHH MO:lKHO TO'l:HO OTO:lK

A9CTBHTb c ee -n: t2g -cocTOSJHHSJMH. Mbi 6yAeM npeAnona

raTb, 'ITO KOnn:qeCTBeHHOe UOBeAeHHe BOnHOBhlX $yHKUHH 

He CHllbHO H3M9HS19TCSI UpH nepeXOAe K ApyrHM TO'l:KaM. 
. . . . . -1~ 

HcnonbayeMaSJ TeopeTn:'l:ecKaSJ nnoTHOCTb cocToSJHifH 

COCTOHT H3 6 llOA30H1 2 H3 HHX- CBSJ3aHbl C S -sneKTpOH8MH1 . . . . . 

a OCTanbHbie 4 HM9IOT B yKa3aHHbiX TO'l:K8X H Ha nHHHSIX 
·r· • . . 
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BbiCOKOH CHMMeTpHH UOB9A9HHe nnOTHOCTH COCTOSIHHH · sneKT-

pOHOB a_ t 2g, :- H e g -COCTOSIHHSIX. nosTOMy MO:lKH~ ·.npeAno

naraT~ n~n:6nn~eHHOe 'paaa~neHn:e nnoTH~CTH COCTb9an:ii: 

Ha COCTaBnSJIOIIlHe .. AnSJ t2g- H eg -sriei{TpOHOB. 3TJi 4 flOA-

30Hbi D~f( f) ( I~t2~t,; edt ·,c i;IH , eg.J. fn~Ka3~Hil' Ha 
-:·· .. · Ni ···. '; . 

pn:c. 1. nnoTHOCTH D. (f) HOpMn:poaaHbi Ha 

{ 

3 l { t2 t, t 

Zi=. : 2 ·A~-~ i = .~: t /~e::.J, '(3) 

B MeTOJ;le CPA Bbipa:lKeHn:e }:tnSJ nnoTHoc:rn: coc~oSJHHii:. 

B CHCTeMe Nit-x Fex ., HMeeT. BHA 

. -CPA · . ·Zj : · CPA : · 
D. (f)=..:. -ImG 1 (f), 

l ~" . • 

rAe : Ni _.,. 

.. G~PA(f)=2_fdf, D; . (<J 
1 

· zi ·f-W.-f' 
·: l . 

3AeCb W1 

ypa~HeHHSI 

KorepeHTHbiii: noTeHunan,. onpeAenSJeMbiii: n:a - .. 

CPA 
W. = x Ll + W

1 
( Ll ..,. W. ) G ·. (f), ~ 

l . l l 

T !·, '"·" 

(4) 
.. '.. -~ . 

(5) .. 

"1·. :: 

.l ~ 

(6) 
.,· 

a napaMeTp Ll OllHCbiBaeT CABHr M9:lKAY aTOMHbiMH ypOBHSIMH 

Fe n Ni. B pa6oTe/s/· ~TOT .. napa.MeTp oqeHh ~~lib~~ aaan~nT 
OT CllHHa (Ll t i il.J. ~-5:6) ' H. OT KOHUeHTpaUllllo Mbi, ~~npo
_THB, 6yAeM npeAnonaraTb, 'IT~· Ll . ;~pa'~~JI~~~·~~- k~ 3aBJICUT 

OT 9TH~ ~enii'{HH,' ;·~·~-o6bi , nocn~~~~aTenbHO. npoaeCTH yqeT 

OAHO'l:aC;~'l:HbiX ~BO~CTB :~on en~.~ nap~~e~;' ~ B~I6~p-aeTCSI 
' •' .,• ,.." •: • • ~ .-. 

0

M

0

' ·: •,.. w • " ;: O • • •. • ~·, ·--~ 

TaKUM .. o6paaoM, 'ITO noKanbHoe qncno sneKTpOHOB y yanoa 

Fe ,np;··~~~~~~ft,,K~~~eH;pa~~H- nFe.:.7,20(~N{-~9:44) . - .. 
... ., ~ 

~: ~ -. 
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H 11=0,0951_ Ry. 3To aaa':leHHe cornacyeT~SI c noKallb-
- Fe 

HbiM MOMeHTOM Fe npH HyneB~H KOHUeHTpaUHH fl.. =2,82p.
8

• 

noaTOMy npH peWeHHH aa~a':IH MO*HO OOOHTHCb 6ea HC

nonb30BSHHSI cao6o~HbiX napaMeTpC?B• PeweHHe CHCTeMbi 

ypaBHeHHH (5) H (6) BCTpeqaeT oonbWHe ~py~HOCTH acne~-_ 

CTBHe HenHHeHHOCTH H CnO*HOH 3SBHCHMOCTH nnoTHOCTH 
N" 

Di J (E) oT aaeprHH (pHc. 1), ':ITO noTpe6oaano npH pac-

':leTe BbiCOKOH TO':IHOCTH Ha Ka*~OM ware. 

nony':leHHbie peayllbTSTbl ~nSI nnOTHOCTH COCTOSIHHH 

CPA loc,Ni 
D 1 (E) H ~nSI noKallbHbiX nnoTaocTeii D 

1 
(E) H 

loc,Fe • t 
D (E) ~nSI z = 2 ~ i H pa3nH':IHbiX KOHUeHTpaUHH npea-

CTaBneHbl Ha pHCo _ 2. _nony':leHHbiH Ha OCHOBe ,9THX peaynb-

CPA . 
TaToa ~1ISI D. (E ) napaMeTp accpepH':IHOCTH y noKaaaa 

J - . 

.Ha pHc. 3. Ha6mo~aeTCSI xopowee cornacHe ~nSI y c aKcne-. 

/31 -
pHMeHTSllbHbiMH, pe3yllbTaTaMH pa6oTbl , - TSK*e yKa3aH-

HbiMH aa pHc. 3. 

HHTepecao OTMeTHTb, ':ITO peaynbTaTbi ~nSI· Bbi':IHCneHHbiX 

3Ha':leHHH p., p.Ni H ;p. Fe B paMKaX HSCTOSIIIleH MO~enH 

6 
Is/ 

8 
. u • 

OKS3biBSIOTCSI xy*e, ':leM B pa OTe • 03MO)!(HOH npH'IH-

HOH aToro MO)!(eT ObiTb anHSIHHe KoppenS!uHii aa aaatteHHe 

fl. , ~nSI OllHCSHHSI KOTopoii B Is/ HCnonb30BanHCb ~on on-

• HHTellbHhie cao6o~Hbie- napaMeTphr. B To )!(e apeMSI Ha 

OCHOBSHHH pHCo 3 MO)!(HO C~enaTb 3aKniOtteHHe, -':ITO noae

~eHHe napaMeTpa accpepH':IHOCTH y - xopowo o6'bSICHSieTcSI 

Y*e aa ocaoae o~Ho':laCTH':IHOii · riiioTHOCTH cocToSiiiHii~ 

T aKHM o6paaoM, npe~no)!(eHHaSI Mo~ellb BhittHcneHHSI 

aneKTpOHHbiX CBOHCTB HeynOPSILIO':IeHHbiX cnnaBOB nepeXO~HbiX 
. . 
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MeTannoa JlBeT xopoume peaynbTaTbi Jlmi ux OllHO'IaCTII'IHbiX 

xapaKTepHCTHK, npH'I8M Bbi'IHCneHHSI npOB81l8Hbl JlnSI nnoT

HOCTH COCTOSIHHH 1 0llTHManbHO npu6nu~eHHOH K peanbHOHo 

AaTop Bbrpa~aeT HCKpeHHIOIO 6naroJlapHOCTb B.EHy, 

n.Un:rne, X.3rnpn:ry u A.KyaeMcKoMy aa noneaHbre o6cy~-

Jl8H~SI, ·a TaK~e Jl,no6~HHCKOMY H LJuHr-nuHr-BaHry 3a 

npelloC'raaneHire _yeaynbTaToa n:x uccneJloaaHHfi rio ony6nn:

KOBaHriSI. 'LJucneHHbie pac'IeTbi 6binH npoBelleHbi,,· Ha CDC-6200 
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