
YMeHblIlaeTC51. Ha pHC. 7 H306pameHbI 3aBHCHMOCTH Hf (T) H tjif (T) nOJIH H 

yrJIa cpbIBa A<I>MP npH 'I = '13 ~ 4,7 rel1 H p = 0; 9,2 K6ap, nOJIyqeHHbIe 

B pe3YJIbTaTe 06pa6oTKH H30XPOH H = H p (tji) (pHC. 2, 3). 

TeopHSl 

B03paCTaHHe pe30HaHcHblx nOJIeH B CuC1 2 • 2H 20 C YBeJIHlIeHHeM m.zr.po

CTaTHlIeCKoro .zr.aBJIeHHH CBH3bIBaJIOCb paHee [17] TOJIbKO C YBeJIHlIeHHeM nOJIeH 

MarHHTHOH aHH30TponHH. O.zr.HaKO, KaK 9TO CJIe.zr.yeT H3 [10. 11], .zr.aBJIeHHe pac

lllHpHeT TeM nepaTypHYIO OOJIaCTb HaOJIIo.zr.eHH51 A <I>MP, lITO MO)!{eT OO'bHCHHTbCH 

YBeJIH'leHHeM TeMnepaTypbI HeeJI51 TN, a cJIe.zr.oBaTeJIbHO, H oOMeHHhIx HHTer

paJIOB. Y'lHThlBaH 9KcnoHeHUHaJIbHYIO 3a

BHCHMOCTb oOMeHHblx HHTerpaJIOB OT Me)!{

aTOMHhIX paCCTOHHHH, npaBHJIbHee OhIJIO 

OhI YlIHTbIBaTb He TOJIbKO 3aBHCHMOCTb 

nOJIeH a HH30TponHH OT .zr.aBJIeHHH, HO H 

OOJIee CHJIbH yIO 3aBHCHMOCTb OT I-Iero 00-

MeHHbIX nOJIeH. TI09TOMY oy.zr.eM HCXO.zr.HTb 

H3 3aBHCHMOCTH 9HepmH A<I>M OT AaEJIe
HHH [17] 

r.zr.e 

E = M~ [20m2 + (~ + W) m; + 
+ (p + p') m~ + (~ - W) l: + 

+ (p - p') l~- 2mh], (1) 

m = (2Mo)-1 (MI + M2), 1 = (2Mo)-1 (MI -. 
-M 2), h = HMol, a 3aBHCIIMOCTb OOMeH

Hora napaMeTpa H napaMeTpoB MarHHTHOH 

aHH30TponHH OT .zr.aBJIeHHH HMeeT BH.zr. 

o = 00 + A; p, ~ + W = ~o' + 'A;p, 

p + p' = po + 'A; p, ~ - W = ~o + A;P, 
p - p' = Po + A; p. (2) 
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Puc. 7. 3aBI1CHMOCTb H f 11 tf OT TeM

nepaTYPbl: npH PI = 0, ~3 = 4,88 FZl{i 
o - Hf ; 0 - t f ; npH Pa = 9,2 K6ap, 

'I; = 4,60 FZI{ ; • - HI' • -tf' CnJIo

WHble JIHHHH - TeOpeTHlJeCKHH paCqeT. 

YlcnOJIb3YH OObI'lHyrO MeTo.zr.HKY ypaBHeHHH JIaH.zr.ay - JIH¢llIlHUa, JIerKO HaHTH 

BbIpamel-me .zr.JIH pe30HaHCI-IhIX lIaCTOT B HaKJIOHHOM MarHHTHOM nOJIe H. 
PaccMOTpHM CHaqaJIa pe30HaHcHhIe qaCTOTbI A<I>M npH tji = O. K comaJIe

HHIO, HH¢lopMaUHH 0 nOJIHOH aHaJIHTHqeCKOH 3aBH CHMOCTH pe30HaHcHhIx qaCTOT 

.zr.ByxocHoro A<I>M OT TeMnepaTyphI (.zr.ame B cJIyqae T « TN) OTCYTcTByeT. 

B paOOTe P8] 6hlJIa Y'lTeI-Ja JIHllJb 3aBHcHMoCTb, CBH3aHHaH C 'XII, 'Xl., a TeM

nepaTypHaH 3aBHCHMOCTb xapaKTepHCTHqeCKHX nOJIeH .zr.OJImHa ObIJIa onpeJI.eJI51TbCH 

9KcnepHMeHTa.TJbHO [19]. B paOOTe [20] B OOJIaCTH T « TN OhIJIa BhIqHCJIeHa 

TeMnepaTypHaH 3aBHCHMOCTb qaCTOT A<I>MP ¢la3bI III npH H = 0 H ¢la3hI ll. 
npH tji = O. HCnOJIh3YH pe3YJIbTaTbI paOOT [18. 20], npH nOJIe, HanpaBJIeHHOM 

B.zr.OJIb JIerKOH OCH, H T « TN 'laCTOThI A <I>MP ¢la3b! I" MomBO npe.zr.CTaBHTh 

B BH.zr.e 

Ulf.2 = ,2 [aH2 + 1/2 (H~I + H~2) ± 

r.zr.e nOJIH Hal H HaZ, onpe.zr.eJI5lIOlIlJ'le 'laCTOTbl A<I>MP npH H = 0, B cnHH

BOJIBOBOM npHOJIH)!{eHHH, COrJJaCHO [20], paBHbI 

Hai = HaiO - aT2; H;lo = M~ (20 + p + p') (~-n; 
H;zo = M~ (20 + ~ + n (p - p'); a = 0,07 K3/epaO. (4) 
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MeHblIIee H3 nOJIeH H1 H H12 onpe.n.eJI5IeT nOJIe H, npH KOTOPOM (J)2 = 0, T. e. 

rpaHIfllY YCTOHtIHBOCTH cpa3bI tIl npH onpOKH.n.bIBaHHH MarHHTHbIX no.n.perneTOK 
B nnOCKOCTb ab HJIH ac. B COOTBeTCTBHH C [20], 

HI (1) = H10 + aT2; H12 (1) = H120 + aT~; 
H~o = M~ (28 + p + p') (p - pi); H~20 = M~ (28 + ~ + n (~ - n. (5) 

rIapaMeTp CI, COrJIaCHO [18], CBH3aH C XII H XJ. H COCTaBJI5IeT 

CI = 1 - (XIJ/XJ.)::::::: 1-4aT2H;ri. (6) 
3.n.eCb HCnOJIb30BaHbI 3Haqeml5l XII, XJ. B cnHH-BOJIHOBOM npH6JIH>KeHHH [21. 22]. 
IlOJle Hn , npH KOTOPOM cpa3bI III H lJ. Haxo.n.51TCH B paBHoBecHH, onpe.n.eJI5IeTC5I 

H3 YCJIOBH5I paBeHcTBa TepMo.n.HHaMHtIeCKHX nOTeHUHaJIOB 3THX cpas: 

Hn (1) = Hno + aT", Hno = Mo Y(20 - p+p')(p - p'). (7) 

BJIH5IHHe m.n.pocTaTHqeCKOrO .n.aBJIeHHH Ha tIaCTOTbJ (3) 6y.n.eM yqHTbJBaTb, 

CJIe.n.YH [17], nYTeM nepeHopMHpOBKH 06MeHHoH KOHCTaHTbI H KOHCTaHT MarHlfT

HOH aHH30TponHH. B 06JIacTH HI - H « HI HH>KHIOIO BeTBb (J)2 (p, H, 1), 
COrJIaCHO [17], MO>KHO npH6JIH>KeHHO 3anHcaTb B BH.n.e 

HI (p, T) = HI (T) y(I + AlP) (1 + A 2P), '0 = ~op;;-\ 

r~e AI::::::: (A; + -} A;) 0-1
, A2 = A;p;\ As = A; p;;-l. 

nJIH HHRmeii BeTBH A<l>MP cpa3bI IJ.' COrJIaCHO [20], 

(8) 

(9) 

(J)J.:::::::,VH2 _ H!(p, 1), H:(p, T)=H:o(g!~:~~: -2aT2H;:), (10) 

r~e A4::::::: p..; - 1/2A;) 0-1; H2o = HIO (200 - Po)/(200 + Po). 

HaKoHeu, 3aBHCHMOCTb nOJI5I Hn OT .n.aBJIeHH5I OnHCbJBaeTC5I BbJpa>KeHHeM 

Hn (p, 1) = Hn (1) V (1 + A4P) (1 + Azp). (11) 

<l>0PMYJIbI (3) - (11) onHCbIBalOT 3aBHCHMOCTb A<l>MP 01' TeMnepaTypbI H .n.aB

JIeHH5I B CJIyqae Hila. A<t>MP B HaKJIOHHOM nOJIe (B nJIOCKOCTH ab) MO>KHO 

npH6JIH>KeHHO onHcaTb, eCJIH YtIeCTb, tITO pa3HocTb (H2p - Hf) ~ H, sin ~f 
(CM. pHC. 2, 3). nJI5I 3Toro y.n.o6Ho BOCnOJIb30BaTbC5I Bblpa>KeHHeM .n.JI5I tIaCTOT 

A<t>MP B nOJIe H, COCTaBJI5IIOrn;eM C OCblO a yrOJI ~, 3HatIeHHe KOToporo HaxO

.n.HTCH B npe.n.eJIax (Po/200) < ~ « 1 [16]: 

(J)1.2 = ,He [R ± Y R2 - Q]I/2; (12) 

2R = z + ,- 2 + .t~:: :~~ \); Q = (, - I + f) (z - 1 + 2f); 

21/ = 1 - z + [(z - 1)2 + 4z sin2~]If2; z = H2H";2; ,= (~- ~') (p - p')-l, (13) 

r.n.e H~ = 20 (p - p') M~, tITO npH6JIH3HTeJIbHO COBna.n.aeT C nOJ.JeM «CnHH

cpJrom>-cpa30Boro qepexo.n.a, npOHCXO,lUIIl1.erO B nOJIe H II a. B CJIYtIae I H2 -
- H~ I H;2 > (Po/200)' ~ > (Po/2oo), npHHHB t « 1, 113 (12), (13) HaH.n.eM .n.JI51 
HH>KHeH BeTBH (J)2 (H, ~), B COOTBeTCTBHH C [24], Bblpa>KeHHe 

2 (H)2 (r - \) [(z - \)2 + 4s in2o/J (14) 
'. (J)2 = 1 C (r + \) [(z _ \)2 + 4sin2o/]I/2 + 2 (1-%) • 


