
k-89 
Y~te l,t,-1-i 

A.JI .K-heMCKHH, B.IO.IOrnaHxaff 

B3AHMO~EMCTBHE ME*~Y MArHOHAMH 
B qEThWEXOO~PElliETQqHQM AHTH~EPPOMArHETMKE 
C AHTMCHMMETPHqHhrn OBMEHHhrn B3AHMO~EMCTBHEM 



AeiiOHBpoBaHawe uy6mucaJUIB OHJIH BMeiOT 
:oB)'IO HywepaJUIIO. cocTa:anDC~Qyio aocne.Q • 

) 

I 
kJIH 
,~ee • 

ro.Q 

T 

Pl7 - 9931 

A.JI .Ky3eMCKHH, 8.10.10rnaHxai1 

83Al1MO~EHCTBHE ME~Y MArHOHAMH 
8 qEThWEXOO~PElliETOqHOM AHTH~EPPOMArHETHKE 
C :\HTI1CHMMETPHqHhJM OBMEHHhiM 83AHMO~EHCTBHEM 

HanpaBneHo B ~ypHan 
w~H3HK8 TBepnoro Tena" 



'f 
I 

1. qeThipexno.nperneTo•maH Mo.nenh reM a THTa (a - Fe
2 

0 .
1
), 

npe,IJ,flO)I(CHHaJI HC,IJ,aBHO rep6epTOM /l,2 / H HCCflC,IJ,OBaB-, 

rnaHCJI B pH,IJ,e pa6oT l:l-s/. npe.ncTaBnHeT co6ou nepoy10 

llOllWTKy llOCTpOCHHJI nocne,IJ,oBaTCflhHOH MHKpOCKOllHYCCKOH 

TCOpHH MarHHTHOrO llOBC,IJ,CHHJI cna6oMarHHTHWX OpTo~ep

pHTOB H XpOMHTOB. J13BCCTHO /r.-10/. YTO B reMaTHTC npu 

TM = 260 K npoucxo,IJ,HT ~a30BhiH ncpexo.n MopuHa. llpu 

T < T M och nerKoro HaMarHHYHBaHHJI coona.naeT c OChiO 

CHMMeTpuu TpeThero nopH.D,Ka, a npu T = TM CKaYKOM 

r;ooopaYHBaCTCJI B 6a3HCHYIO llflOCKOCTb. I'ep6epT llOCTpOHn 

HH3KOTCMnepaTypHyiO CllHH-BOflHOBYIO TCOpHIO, B paMKax 

KOTOpOH HM 6hinH BhiYHCflCHhl YCThlpCXMarHOHHhiC nonpaBKH 

C llOMOI.I.(hiO ,IJ,HarpaMMHOH TCXHHKH, npH 3TOM CyMMHpOBa

flHCh TOflhKO T.H. "KaKTYCHhte" ,IJ,HarpaMMhl /CM. /2/ /. 

KaK xoporno H3BCCTHo /11-11/, YeTwpexMar.H<>HHhie npou:eccht 

HrpaiOT cyi.I.(CCTBCHHYIO ponh llpH O{IHCaHHH ,IJ,HHaMHYCCKOrO 

llOBC,IJ,CHHJI MarHCTHKOB. rep6epTOM/2 /6htflO BhiCKa3aHO npe.n

llOflO)I(CHHe, YTO HMCHHO YCThlpCXMarHOHHOC B3aHMO)J.CH

CTBHC o6ycnoonuoaeT ~a30BhiH nepexo.n Mopuua 3a cYeT 

pa3MJirYCHHJI OllTHYCCKHX MarHOHHhiX MO,IJ,. 

B HaCTOJII.I.(CH pa6oTe C llOMOI.I.(hiO MCTO,IJ,a ,!J,BYXBpeMeH

HhiX TCMnepaTypHhiX ~YHKU:HH rpuHa Mhl C 6onee 06I.I.(CH 

TOYKH 3pCHHJI llpOaHaflH3HpyeM BflHJIHHC YCTWpCXMarHOHHhiX 

,IJ,06aBOK Ha MarHOHHhiH CllCKTp H llOKa)I(CM, YTO B03MO)I(HOCTh 

~a30BOrO nepeXO,IJ,a 3a CYCT pa3MJirYCHHJI OllTHYCCKHX Mar

HOHHhiX MO,IJ, onpe,IJ,CflJICTCJI U:CflhiM pH.D, OM CllCU:HanhHWX yc

nOBHH. 

3 



2. raMHnLTOHHaH, BLillHCaHHLIH rep6epTOM I I I Ha oc

HOBe TeopeTHKO·rpynnOBLIX C006pa:>KeHHH, HMeeT BH,IJ,: 

1 11-+11-+11 y->y->y r->r->r v:->v->v 
H=-llJ .. S.S. + } .. S.S.+j .. S.S. +J.. S.S.+ 

2 i,j IJ l J IJ l J IJ l J IJ l J 

11 11z 11z y yz yz r rz rz 
+ Kii S 1 S i + K1 i S. S. + K .. si si + 

l J IJ 

v Vz vz 11 11x yy 11Y yx 
+Kii S 1 si +D1i (Si si -si si > + 

n.r. (s:xsi:'Y-s'Y s~x ) l. /1/ + IJ I J j I 

3,IJ,ecL J ~ , K fi , Di~ - napaMeTpLI o6Mena, o,IJ,uoocuoa 

aHH30TpOllHH H aHTHCHMMeTpH'IHOrO 06MeHHOrO B3aHMO • 

,IJ,eHCTBHH; p • fl., y , r, y • HH,IJ,eKCLI nceB,IJ,OCllHHOBLIX llO,IJ,· 

peweTOK, KOTOpLie CBH3aHLI C HH,IJ,eKCaMH CflHHOBhi flO,IJ,· 

peweTOK a, b, c, d cne,IJ,yiO~HM npeo6pa3oaauHeM I : 

s 11 = _! ( s->a - sh -sc +sd > 
2 i i i i 

s~ = ~ <s~ sb s c sd) + . + . + . 
l 2 

l l l I 

;~ = !.<s.a- s~ + s~ -s~) 
l 2 l I l l 

->v 

si 
1 ->a ->b ->c ->d 
2-( S i +S i - S i -S i ) . /2/ 

Ilpeo6pa30BaHHe /2/ He COXpaHHeT 06LI'IHLIX KOMMyTa-... 
UHOHHLIX COOTHOWeHHH )J.JIJI CflHHOB H flOTOMY BenH'IHHLI Sf 
Ha3LIBaiOTCH B pa6oTe /I/ nceB,IJ,OCflHHaMH. 

CnHHOBaH CTPYKTypa reMaTHTa TaKoaa, 'ITO B HH3Ko

TeMnepaTypuoa clJa3e OCL Sta H ~1 CllHHOB l"cnHH BBepx"/ 

aHTHnapannenLHa OCH s~ H Sf CllHHOB /"cnHH BHH3"/. ECJIH 

llOBepHyTL nocne,IJ,HIOIO Ha yron TT BOKpyr OCH X, TO CHCTeMa 

4 

.,.. 

p 

KBaHTOBaHHH CTaHOBHTCH e,IJ,HHOH, a npeo6pa30BaHHe ~aH· 

coua- Maneeaa 6y,IJ,eT 3aBHCeTL OT opueHTaUHH cnuuoa 11 I 

"CnHH BBepx" "CnHH BHH3" 

a+ --- --I + 
S. -.y'2s{1-(2s) a.a.!a.; 

I I I I 

b+ 
S. 

I 

'2 + -.y s b · 
i' 

a-- -- + s_ .... y'2sa 
I 

b- -- -I + 
S. -.y'2sl1-(2s) b. b. lb. 

I l I I 

az + 
S .... s --a a 

bz + 
S ->-Stb b 

~HarouanH3HpyH KBa,IJ,paTH'IHYID 'laCTL raMHllLTOHHaHa, no

ny'IHM raMHnLTonuau B cnHH- aonuoaoM npu6nH:>KeHHH I o6o 3-

ua'leHHH eM. a I I I I: 

H = E + HllY + H TV 

0 0 0 0 

/1Y fl. t y t TV T I Jl I 

H!l ~::£ !A-->11->fi.->+A-.y-.y-.I;H =L!A-•r->r-.tA-.1'•1'•1. k kkk kkk 0 kkkk kkk 

3,IJ,eCL 

A fl. = Ay 
k k .. 

T Jl 
A_, =A_, 

k k 
/5/ 

aKyCTH'IeCKHe H OllTH'IeCKHe 3HeprHH CllHH- BOllHOBhiX 

B036y)f(,IJ,eHHH COOTBeTCTBeHHO. 

3. PaccMoTpHM nonpaBKH K 3HeprHH cao6o,IJ,HLIX aKy

CTH'IeCKHX cnHHOBLIX aonu. B pa6oTe l2l 6Lmo noKa3aHo, 

'ITO B3aHMO,IJ,eHCTBHe MO:>KeT 6LITh pa3,IJ,eneHO Ha TpH 'laCTH: 

ll Me:>KaKyCTH'IeCKOe; 2/0llTHKO-aKyCTH'IeCKOe; 31 Me:>K· 

onTH'IecKoe. Me:>KaKycTH'IecKoe B3aHMO,IJ,eHcTBHe onHcLI

aaeTCH onepaTopoM 12/: 

a{3 1 - - -> -> -> :-\ + + + + v =--- ::£ IJ o(p+r-q-sJ(a a a a +f-3 f3 f3 {3 )+ BN _. __, ...... .-. ...... ; ...... -+ ..... ...... ...... ...... -+ -+ 
p,q,r,s r-- p q r s p q r s 
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->->->--> + + 
+2J~ ... o (p+r-q-s) a_.a ... fj ... {3 ... -

r- s p q r s 

+ . + ... ... ...... 
-f3 ... f3 f3_)f3 ... I_.+a _.I'_,lo(p +s-q-r)-

p q r s s -s s 

-a+a a [a I +{3 I']o(tf+S'-q-rl 
P if r+ ~ ; -S ~ 

161 

3,IJ.ech 

J =<JI1+Jy+KI1+KY) ; J' =(JI1-JY+KI1-KY) k k... 11 I( 

I_.=011+JY)_.; 
s s 

I ~=(Jy -111) ..... 
s s 

llepe:H,IJ.eM Tenepb I< MarHOHHbiM onepaTopaM 

[::J 
u 0 

r 

o "r 
11+] 10 

Y_: + ·r 
v* 

11 

0 

lll1 

y ... 
-k 

171 

IBI 

H paccMOTpHM rpHHOBCI<He lilYHI<UHH I 15, 16 I Tuna 
G H, ( t - t ' ) ... « 11 .. ( t) 1 11 !,( t ') », ypaaueHHJI ,IJ.BIDKeHHJI ,IJ.nJI 

lilYf)Le- o6pa30B I<OT~pbiX uiteroT BH,Il, 

w«11,..1 11~,»w =-:__ <[p . .,. .~,l>+«[ll,.. ,H 11 ~ I 11 ~, » •191 
k k 2rr k I( k: k w 

r,IJ.e H 11Y .. HcfY + ·vaf3. BbiCWHe lilYHI<UHH rpuua 6y)}e¥ 
pacu;ennJITh B o6o6meuuoM npu6niDKeHHH XapTpu-fl>oi<a 161 , 

uanpuMep: 

«11+11 11111+» .... <11+11>8 «11 111+ » + 
~ if ~ It' w ;+ -; ;+q-> s... It , w 

+ < 11; 11 ... > o ........ « 11 .... 1 11 :, » w · I 1 o I 
r r rs q tt 

6 

~ 

llpH 3TOM 6y,IJ.eM HMeTb~ 

f 1 ->-> ....... 11 
I w -.\ -

4
N ~ ( < n a> P ( k , p) + P ' ( k , p )}I G,.. ~,( w) -

k.. .... .... 1 1 kk p p 

I 1 ,...... ,.. .... I Yl1 i 
- 4N ~(<n~>Q (k,p)+Q'(k,p)) G .... ~w)=;c-8~, p p 2 2 kJ[ OT 

1 a -+ -+ -> -+ 1111 
I 

4 
N ~ ( < nP > Q

1 
( k , p) + Q { ( k , p) ) I Guo, ( w ) + 

p 

Y 1 a ->-> ....... Yl1 
+lw -A+ 4N ~ (<n.,.>P (-k,p)+P'(-k,p))!G..-,r0./111 

-It .... p 2 2 klt 
p 

3 
a + . . + 

,IJ.ech < n.,. > - <ll-.ll.,. > •< y .. y.,. > no npH'IHHe BblpmK,IJ.eHDJI 
p p p p p 

tt' .... _. ..... .... ... ~ ... 
.\·~ .. >..~ , aPt (k,p) ,Pi(k,p);Q1 (k,p) ,Q[(k,p), 
( i a 1, 2) - lilYHI<J!.HH napaMeTpOB 06MeHa, aHH30TpOllHH H 
J<Ba3HHMllYllhCOB k , p, I<OTOpble Mbl He BblllHCJdBaeM H3- 3a 
ux rpoM03.AI<OCTH. 0TMeTHM nuwb cne,nyromee o6mee cao:H
CTBo :nux lilYHI<UHH: 

r,IJ.e 

P. (O,p), P.'(O,p), Q. (O,p), Q.'U>,p) --
1 

-,(i=l,2), 
I I I -I Eq 

a 
£ 

0 

,\fl 
,. --;--0:-:----

1/2 s ( J y- J ll) « 1 . 
0 

0 

0TCIO,Aa Clle,IJ.yeT, 'ITO npH HeJ<OTOpbiX ycnOBHJIX I<03cWIH
IJ;HeHTbl CHCTeMbl ypaBHeHHH 1111 MOryT 6b1Tb 6onbWHMH 
,IJ.llJI k "'0 H peweHHe 3TOH CHCTeMbl npHBO,Il,HT I< paCXO,IJ.JI
IIJ;HMCJI ,IJ.06aBI<aM I< 3HeprHH CB060,IJ.HbiX aJ<yCTH'IeCI<HX CDH
HOBbiX BOllH. PemaJI CHCTeMy 1111, Haii,IJ.eM JIBHbiH BH,Il, 
cnei<Tpa, I<OTOpbiH Mbl BblnHWeM ,Il,llJI k ""0': 

w 2 ( k=O) =(>..1!' )2 +Afl{ .J. ~ P'(O,p) + j_ ~ <n :> P1 (O,p} l+ 
o o 2N P I lN p P 
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+(
4

1 
-)21 l ( <n ~> P (O,p)+ P '(O,p) Ill ( < n ~> P (O,p') + P 2'( O,p) )I-

N .... pI I .... p2 
p p 

1121 

_1.__ ll( < n a>Q (O,p} +Q '(O,p)) Ill ( <n 8 > Q (O,I}) +Q '(0 ,p)) L 
(4N)2 -p p I I P p 2 2 

BTopoe, Tpen,e H 'leTaepToe cnaraeMbie B 1121 npe.ncTaa

nHIDT C060H ,D;06aBKY K(A~) 2 
3a C'leT Me~aKyCTH'IeCKOrO 

B3aHMo.neucTBHH. PaccMOTPHM cHa'lana BTopoe cnaraeMoe 

B 1121: 

w(k=O) =Afl-
0
11+-1-

2
-L(l PI' (O,p) +<na > PI (0, p)) l ~~ 

Afl- N .... ? 
0 p 

== Afl-
0 

+ 4N1 l P ' ( 0, p) + 
4
1 

- l < n: > P ( 0 , p ) . I 13 I P I N p l 

,ll;o6aaKa }N ~ P1 "(0, P) 
p 

B I 131 - nocTOHHHoe cMell\eHHe 

a cneKTpe, KOTopoe He JaBHCHT oT TeMnepaTypbi. CornacHo 

TeOpHH B03MYll\eHHH, 

fl. -1 1 , .... 
(A 0 ) I 4 N ~ PI (O,p) I « 1 . 

p 
1141 

0l(eHHM Tenepb BKlla,D; 3a C'leT 06MeHa, C'IHTaJI, 'ITO BKna,D; 

3a C'leT aHH30TpOllHH ,D;OCTa TO'IHO Man: 

8 

1 , .... 
/'!aaAfl-=1--l P (O,p}! 

I 0 4N -> l ex 
ex p 

a 
EJL l - ~- ..... , 

- 8N P 

1 
a 

E .... , 
p 

( J fl. - J y ) .... , v 1 - ( i c;, ) 2 + 
p p 

a 
+_:g_ l _1 (Jfl. Jy a 2 8 N -w a - )...., V 1 - ( E .... , ) + 

p f->, p p 
p 

] 

i 

a 
+ _:;_(J/1- Jy) l 1-t-p_ 

8N o P t~ 
p 

1 11 y ) ==---l (J +J .... 
4NE~ p P 

1 

4N E a 
0 

l(Jfl.+JY) .... 
p p 

1151 

113 1141 c y'leToM 1151 nony'IHM orpaHH'IeHHe Ha napa

MeTpbi o6MeHa: 

' 1 1 y 11 
I 8N -11- l ( J + J ) I « 1 . 

s K 0 P p 1161 

PaccMoTpHM Tenepb .no6aaKy, JaBHCJill\YID oT TeMnepaTypbi: 

a a f1. l . a ( -->) !'! 2 A 0 == ·4N ~ < n .... > P1 0, p . 
p p 

Mo~Ho noKa3aTb, 'ITO BKna.D;bl B 3TY .no6aaKy Ja C'leT o6Me

Ha 

\1'1 a a A 11 I ;:: I A 11 < n >_ I 
2 ex 0 0 4 S 

H 3a C'leT aHH30TpOllHH 

I t!a"A 111 <\A~ ~n::- I 
2an 0 1 - 0 4s 

Manbl, llOCKOllbKY <n > - cpe,D;Hee 'IHCllO CllHHOBbiX OTKno

HeHHH B H'leHKe Mano, 'ITO JIBllJieTCH ycnOBHeM npHMeHH

MOCTH fi.i}~· 3TO llOllHOCTbiO COBlla,D;aeT C pe3yllbTaTOM 

rep6epTa/ 2 , KOTOpbiH llOKa3an, 'ITO Me~aKyCTH'IeCKOe B3aH

MO,D;eHCTBHe MarHOHOB He npHBO,D;HT K KaKOH-nH60 HeCTa-

6HllbHOCTH aKyCTH'IeCKHX MO.D;. Ho HaMH nony'leHbi .nonon

HHTenbHble .no6aBKH, He Y'ITeHHble B pa6oTe rep6epTa 12 I . 
O.nHa H3 HHX 

- 1 -
2
1l(< n .... > P (O,p)+P'(O,p)) lll(<n:>P (O,p)+P'(O,p))l= 

( 4N) .... p l l .... p 2 2 p p 

=I t'!aaAfl-12 +I t'!aaAf1.!2+2li'!aaAill! t'!aaA!l 
2 0 l 0 20 I 0 

1111 
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Mana, 'ITO cne,nyeT Hl acero cxaJauuoro. )J;pyra11 ,no6aaxa 
HMeeT CTpyiCTypy 

r,ne 

aa p. 2 1 a .... a :'\ 
I .'1 3 A0 I = - - 21 .I <np .... > Q (0, p) II I<np~ Q (O,p, 1-

(4N) ·-p I p 2 

1 
-(4N)21 f < n; > Q1 (0, p) II~ Q;(o,p) 1 _ 

p 

-(lN)r!- Q;(o, p} II I <n! > Q (0, p) I _ 
p jJ p 2 

1 I .... .... 
-(4N):t1Q;(o,p) II j Q;(o,p) I, 1181 

1-1 IQ'(O,p)l =1-1 IQ'(O,p)l"'-..!_a I (JY+JP.); 
4N -• 1 ex 4N -• 2 SN -> .... p p (0 p p 

1-1- I <n-~> Q (0, p) 1=-1-1-I<n!> Q (O,p) j, 
4N p P 1 4N p P 2 

•-1-(Jy- Jp.) I 
4N ° p 

• <n .... > 
~-. 

Ea ... 
p 

CocTaBHM oTuoweuue 

10 

I L1a3,.. Allo I 2 

(,\~) 2 

1 (JY-t) 1 <n~> 2 
"'-- (-I a ) • 

(4s)
2 K~ N P (P 1191 

,D;n11 oueuxu 1191 npuMeM cne,nyJOll.{He JHa'leHHJI (J Y_ Jll) -
- 102•K , K -1° K , ( s-5/2 ).Tor,na nony'IHM 

0 

IL1iaA~I 2 
2 

p. 2 -(<n>) «1; 
( ,\ 0) 

1201 

I a a p. 'l 
,no6aaxa L1 3 .\ · 0 I - ue npuao,nHT IC pacxo,nHMOCTH . TaiCHM 
o6paJoM, H 6onee nonubiB:, no cpaaueuHJO c pa6oToB: 12? y'leT 
,nHHaMH'IeCICOI'O BlaHMO,neHCTBHJI CUHHOBbiX BOnH He npu
BO,nHT IC HeCTa6HnbHOCTH aiCyCTH'IeCICHX MO,n. 

4. Ilo,no6HbiM )l(e o6pa30M paCCMOTpHM Me)I(OUTH'IeCICOe 
Maruou-Maruouuoe BlaHMo,neB:cTBHe. BLinHWeM JaBHCJill.{YIO 
OT TeMnepaTypbl nonpaBICY IC 3HeprHH CB060,nHbiX OUTH'IeCICHX 
CU,HHOBbiX BOnH,. nponopUHOHanbHYIO 1/N lo6o3Ha'leHHJI CM. 
B/2/ 1: 

00 T 1 0 - - - - - 2 -2 - 2 -2_ 
L1 ,\· =-I <n >I (J .... +J -I .... -1 )( lu .... l +V .... )(Iu I +V J+ 

2ex 0 4N p ~ p 0 p 0 p p 0 0 

+J'<I.; 1
2+v2Hiu 1

2+vi+2J'<u v- u*v- +u*v u-; >-o p p 0 0 pppOO ppOO 

-2 I'< I u I 2 + v j u-* v - <I_;+ i'.... > u! v-: < 1 u 1 2 + v-2 > 1 , I 21 I 
0 p p 0 0 p -p p p 0 0 

r.ne 

}.... =(Jil+Jy + Kp. +Ky ) ... , 
p p 

}_; = (Jp.- J y + K p. - K y) .... , 
p p 

- T V 
• .... =(J + J > .... I_; =(Jv-Jr L. 

p p p p 

Tipu oueuxe 121/ rep6epT 12/ ,nenaeT ,naa npe,nnono)l(eHHJI. 
11. 3aceneHbl nHWb ypOBHH C ManbiMH 3Ha'leHHJIMH ICBa3H-
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uMnynhca p. 2/. llpu oueuKe menu a cneKTpe onTuqecKux 
MarHOHOB 

( ;./ ) 2= ( Av) 2, 8 2(J r _ 1f..l) ( 1 v _ 1 f..l) _ 
0 0 0 0 0 0 

- s
2 

K f..l(J v+ ( 2 J f..l) - s 2l ~- (Dr ) 2 - ( K f..l ) 2! 
00 0 0 4 0 0 

4s2(6J ~··3J )(J t 3J.., -3J
2

) + 
4 2 I •• 

/22/ 

I f..l· 2 6 2 1 T 2 f..l 2 
+ 2 K I s ( J + 1 + 3 J - 6 J ) - s l -- ( D ) -·( K ) l . 

0 ·~ I :1 2 4 0 0 

rep6epT, OCHOBbiBa.RCb ua Ol.I,CHKaX liepTo/17
•
18< npe.nno

nO)f(Hn, qTo /eM. pa6oTy 12/ /: 

6j4"'JI+3J3. /23/ 

Ecnu paBCHCTBO /23/ HMCCT MCCTO, TO BKna)J. o6MeHa B 

A~ Man; npu 3TOM f~«1. ~eHCTBHTenbuo: 

f f) 
0 

AT 
0 

-1-( Jp.--r-1 r--1 -1 II -K il) 
s o---I o-7 o+ o 

« 1 . /24/ 

YqTeM Tenepb 3HaKonepeMeHHOCTh p.R.D.a /21/. ~n.R 3Toro 
pa3o6beM 30HY Epunmo3Ha ua .naa no.D.MHO)f(CCTBa lpl,.jp'l + 
+lp"l, TaK qTo ii. =-1 u_. I )J.n.R p(: l p, l; ii. =>I u_. I -p,; ! p"! : 

p p p p 

12 

~ 00 AT 
2 PX 0 

(J f..l + 1 .J_o_ I [ 1 - ----e ... 
(J ll+ J y)p 

+ ------ l 
0 

<n ... ' _p __ + 
() 

(Jf..l-1Y>o 
1---------

4Nf0 
0 

4N f P 
0 

f_. 
p 

(Jf..l+ JY) 
0 

(Jf..l- 1 y) _., ----- --- < n2,> 
I[ 1-<------...Yv1-(f() )2 v'1-(fe)2J~-- + 
p' ( 1 I!_ 1 Y) P, 0 f () 

0 ~ 

(Jf..l_ 1 Y) (JIL-1Y)p" () 2 ---~<n_2.;> 
+ I [ 1- v1-(l_. .. ) y1-(ff!J-&-+ 

4 N ( () P , (J f..l - JY )
0 

I' f _., 
0 p 

v r --- v 1 <n-il,> 
+ <_L_::_Llo ~ [ v 1-( c() ) 2 + 1L=:.L)p 'y1-{f()') 2 1 ___j!__ + 

() ~' 0 11 f p (} 4Nf P (J - ) c .. , 
0 0 F 

v r ___ (J v {) ____ < n ... o,/ 
+ <}__-:=_!~ I [ v 1-( (() ) 2- __ -_$':_; 1-( c ~,) 2] ___ .L -

4 N ( e v, o n ~~-1 r) r c ~,, 
0 0 p 

0 
(J'+1V)o (J'+111)-> <n ... > 

- ---- I [ 1 + ____ _r_ 1 -t--- · /25/ 
4Nl() p (Jr+1~') c_. 

0 0 ... p ... 
CyMMHPYJI B /25/ npH ycnOBHH p .... 0, r.ne p~ I r, l 'nony
quM, qTo ~~0 .>.r0 coana.naeT c pe3ynLTaTOM rep6epTa /2/ . 
llpu 3TOM rep6epT cqnTaCT, qTO C pOCTOM TCMnepaTyphl 
u JaceneuuocTu ypoaueH:<n-il> nonpaaKa ~~ >-'0 pacxo.nHTCJI 
H3- Ja uanuquJI 6onLworo napaMeTpa 1 I c 0 • 

5. TaKHM o6pa30M, npe.nnonO)f(CHHe rep6epTa 0 H03-
MO)f(HOCTH paCXO)l.HMOCTH nonpaBKH 3a cqeT qeThlpCXMarJIOH
HOrO paCCCJIHHJI OCHOBhiBaCTCJI Ha )J.OCTaToquo npo6JICMa
THqHhiX Ol.I,CHKaX JiepTO /23/, KOTOp~e, KaK UOI<a3aHO 
a pa6oTe CaMy3nLceua u Illupaue tl 9 , no KpanueH: Mepe 
B 3KCnepHMCHTaX no ueynpyrOMY paCCCJIHHID HCHTpOHOB B 

reMaTHTC, HC BhlnOJIHJIIOTCJI. Ha OCHOBaHHH 'X OIJ.CHOK 
uaMn 6hlno noxaJauo B npe)l.hl.LJ.Yll.J,CH pa6oTe s/, qTo 
.>. ro .. 500 K; 3TO .D.OKa3hiBaeT JnaquTeJILHOCTh nxna.na o6-
Meunoro qnena n 3HepreTuqecxyiO menL. KpoMe Toro, 
Ol.I,CHKH rep6epTa/l/ OCHOBaHhl Ha npe)J.nOJIO)f(CHHH 0 TOM, 
qTo npou3BO.D.HaJI cnexTpa nonmKHTCJibHa, n TO npeMJI xax 
B 3XcnepHMCHTax CaMy3nLceua u lllupaue 6hlna o6uapy
)KCHa OTpHI.J,aTCJihHOCTh. npOH3BO)J.HOH I<pHBOH )l.HCnepCHH. 
fi03TOMY, XOTJI cnoco6 Ol.I,CHKH nonpaBKH K CnCKTpy cno-
60)J.HhiX OnTuqeCKHX BOJIH, npHMCHCHHhiH rep6epTOM /J ,2/ , 
JIBJIJICTCJI )J.OnyCTHMhiM, TCM HC MCnee CJie)J.CTBHJI H3 Hero 
HH B KOCH MCpe HCJih3Jl cquTaTh nOJIHOCThiO npHMCHHMhlMH 
K peaJihHOH CHTyai.J,HH B reMaTHTC. CJIC.D.YCT TaK)KC no)J.· 
qepKHYTh, qTo CaMa B03M0)f(HOCTh B03HHKHOBCHHJI pacxo-
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~H~eHCH nonpaBKH THna /25/ CBH3aHa C HCllOllb30BaHHeM 

nepexo~a K nceB~ocnuHOBOMY 6a3ucy/2/. TaKoH nepexo~ 
HCllOJib30BaJICH J1.E.,l1.3HllOlliHHCKHM /6 , llOCTpOHBlliHM 4Je

HoMeHonoruqecKyro Teopuro 4Ja3oBoro nepexo~a MopuHa, 

HO ~JIH cpe~HHX 3HatieHHH MarHHTHbiX MOMeHTOB. 

llpaBOMepHOCTb HCllOllb30BaHHH npeo6pa30BaHHH /2/ 

~JIH CllHHOBWX onepaTOpOB, KOTOpOe HBJIHeTCH HeyHHTap

HbiM npeo6pa3oBaHHeM, rep6epTOM /I I o6ocHOBaHa He~o
CTaTO'IHO. 

B pa6oTax1 3 ,IB/ uccne~oBancH nepBoHatianbHbiH TeH-

3opHwB CllHHOBWH raMHJibTOHHaH rep6epTa 6e3 nepexo~a 

K nceB~OCllHHOBOMY 6a3HCy. llonpaBKa K cneKTpy CB06o~

HbiX CllHHOBWX BOJIH Bbi'IHCJIHllaCb npH 3TOM B paMKaX 

MO~u4JuuupoBaHHoro npu6JIH)f(eHHH cnytiaHHhiX 4Ja3 u 6Lmo 

noKa3aHo, 'ITO pacxo~H~eHCH nonpaBKH B cneKTpe onTu

qecKux MarHOHOB He B03HHKaeT. O~HaKo H 3TO pace MoT

peHue onupaeTcH Ha uenbiH pH~ otieHh cneuuaJibHhiX npe~

noJIO)f(eHHH H He HBJIHeTCH ~OCTOBepHbiM. 

Pa3BHTaH HaMH TeOpHH H npo~eJiaHHWe OUeHKH, KOTO

pbiC CTanu B03MO)f(Hhi 6naro~apH 3KcnepuMeHTaM CaMy3Jih

ceHa H lllupaHe /19( llOKa3hiBaJOT, 'ITO B03MO)f(HOCTh pa3MJIT

tieHHH OllTH'ICCKOH MO~bl cy~eCTByeT. nOJiee TO'IHbiH aHa

JIH3 3TOH npo6JieMbl B paMKaX MeTO~a .IJ.BYXBpeMeHHhiX 

TeMnepaTypHhiX 4JyHKUHH rpuHa 6e3 nepexo,IJ.a K nceB,IJ.o

cnuHaM Mhl Ha,IJ.eeMCH npoBeCTH B ,IJ.aJihHeHllleM. 

B 3aKJIJO'IeHHe BWpa)f(aeM 6naro,IJ.apHOCTb r.K.4enyp-

HbiX, A.Xonacy, H. M .llnaKH.IJ.e, A.IIaBJIHKOBCKOMY H 

B. B .HHTUY 3a none 3Hbie o6cy)f(,IJ.eHHH. 
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