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3arpe6BOB B.A. P4 - 7001 
~eTOA aatpaxpacaoA acaMnTOTHKH B MOAenH Hauara. 1 

. (~HK~oaanLaoe npeACTasneaue) 

PaCCM8TpHB8QTCB noBeAeBHQ ABYXTO~e~BOA KOppenanHOHHOA ~yHKUHH 
COHBOB B MOAQnH Haaara, KOI'Aa paCCTOBHHe Me*Ay HHMH ropa3AO 6onbwe 
P8AXYC8 B38HMOAQACTBHB. nna uccneAOBaHHB aCHMnTOTHK B napaMarHHTHOA 
KpHTH~ecKOA o6naCTH HCOOnb30B8HO ~HKUHOH8nbHOe npeACTaBneHHe, 6nH3KOe 
K MeTOAY Bhl~HCneHBB HH~paKpaCHOrO BeTBneHHB B TeOpHH nona. 

flpenpHHT OfiheAKHeHHOrO HHCTHTyTa anep~X HCCAeAOBaHH~ . 

. ,lbr6ua, 1973 

Zagrebnov V.A. P4 -7001 

Infrared Asymptotic Form Method in the Ising 
Model. 1 (Functional Representation) 

The behav~our of the two-point correlation function 
of spins in the Ising model is considered when the 
distance between the spins is muchgreater than the inter
action radius. The functional representation, close to 
the method of calculation of infrared branching in field. 
theory, was used to study the asymptotic forms in 
paramagnetic critical region. 

Preprint. Joint Insti~ute for Nuclear Research. 
Dubna, 1973 
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§1. Beeoeuue 
. . . . . . hi 

KnaccuiepKa.s Teopu.s OpHWTeiiHa-UepHHKe (RPA) H ee 
· o6o6meHHe 21 ,naroT B Mo,nenH lbuHra .nn.s cllyp&e-npeo6pa3oBaHHH 

,nByXTO'Ie•moii KOppeDHUHOHHOH lPYHKUHH <ar ar, > '=' R(r-r ',(3) 
- -lq(r-r') · , . 
R(q,f3)="I.e . R(r-r,{3) 

r 

npH HyneBOM BHeWHeM none u· TeMnepaType 0=f:J""~t BbiWe KPHTH" 
'leCKOH 0"::!.. iJ c BbtpameHHe: . , 

. M (0) 

R.~o>(q,p J= J-f3v(qJM(OJ 
/1/ 

cllypLe ·npeo6pa30BaHHe B3aHMO,neHCTBH.8 V:(r-r ') npH MaDLIX q
2 

HMeeT su,n/1,2/: 

v(qJ= v(OJ- s 2q 2 + cu 4 q4 - ... , ./2/ 

r.ne 
v(O)=!. V(r); s 2 =112"I.r2 V(r), cu4 =.l."I.r

4
V(r) 

r r 4! r 

H T • .n: Hume 6y,neT paccMaTpHBaTLc.li B3aBMo.neiicTBHe ¢leppoMar
HBTHoro THna v(O) > 0 C KOHe'IH~IM pa,nByCOM s

2
1V(O) < oo ; 

2 2 4 (J-Oe v 
llpH .nocTaTO'IHO Manhlx q2 ·: q2 < ( <<s I cu if npu (--) 'EEK<<l, - ~ . 
T.e. B OKpeCTHOCTH KpHTB'IeCKOH TO'IKB ()c, KOTOpa.s onpe,nen.seTC.S 
ypaBHeHBeM J....;f3 V (0) M (()) = 0, BKna,noM BLICWH~ qneHOB pa3· 
nomeHH.S /2/ B ff(0>(q,f3) MO:>KHO_ npeHe6peq&/3/. Tor.na H3 /1/ 
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nonyqaeM He 3aBHcBmee OT pa3MepHOCTH ~ .. fo.n;emi H3HIIra d KJiac ... 
CH'IeCKOe BI.Ipa~HH~ .u;nH -R50) ( q, f3) B KpHTH'IeCKOH o6naCTH 
K_2« 1 >..2q2« 1 1-6/.: 

R (0) ( q, f3) I K «1 

A.q<<1 

1 
-- j 

A2q2+K2 

>..2 _ ·s2 2 1 - 1 -
K =(J'~ I8[M(8)] . -v(OJII_8.?8c ei 

c 

131 

2 2 [- ]-1 2 
r.u;e >.. = r = v(O) ~ r · V (r) - cpe.u;HeKaa.u;paTH'IHLiii: pa.u;nyc 

r 

v - /1,2/ 
B3aHMo.u;enCTBHH, TaK KaK v(O) = 8 c· . • AcnMnTOTHKa III B Kpn-
TH'IecKoii: o6nacTH onpe.u;enneT noae.iienne )fd0(r, K)=<ar a ,> . r 
npn r>>>.. : .c 

(0) 1 ..,.(0) . iqr 
Rd(r,K)=-afdqR (q,K)e = 

(2rr) od 

1 - d/2-1 d-1 1 L_ d/2 
= -dsd_zV" 2 r (-) d/2 1 I dq q J I (rq)x 14/. 
. (2rr) 2 r d - o d 2-1 . 

X R(0
{ q' K ) ' 

1 
r.u;e sd =2rrd/2 [r(fJl- -BKna.u; oT H;HTerpnpoBaHHH no yrnaM, 

f'(x) H] (x) - raMMa-4JyHKUHH H lPYHKUHH lieccenH, HH'ferpnpoBaHHe v . . . . . . .. 
ae.u;eTcH no nepaoii: 3oHe lipnnnro:ma. 0 d, o6pe3aiOIUHii HMnynLc 
L =a01

, r.u;e a0 - napaMeTp pemeTKH. Be.u;yiUnii qnen acnMnToT.HKH 
141 npH t' »A HMeeT BH,ll;: 

R~0?r,f3JI · ... · yTi" !/ dzzaf2] (z;"i£0>(..!.,[3)· 
r»>.. -d/2 d 0 d/2-1 t' 
K<<1 (2rr). r 

151 

llcnonL3YH 131, c<<>..-1 

H3 151 BLipa:lKeHHe: 
H npoH3BO.u;Jl HHTerpnpoaanne, nonyqaeM 

(0). yTT 1 t' 2 l'K d/2-1 
R rr,K) I --- -(-) ( -) K (.U..), 

d · r>>>.. - .(
2 

)dp rd >.. >.. · .' · d/2-1 · >.. · · 
K<<1 1T 

16/ 

4 

. 1 

i 

t; 
' . 
! 

r.u;e Kv (x) - 4JyHKtin.ii MaK.JJ;OHanL.u;a. 'M3 161 cne.u;ye!, . 'ITO 
Rf?{r, K) HMeeT pa3HYIO acnMnToTHKY BHYTPH KpH'tH'ICCKoii: · 

o6nacTH r >>>.. , K<< 1 I cooTBeTcTBeHHO, >.. q<< 1, K<< 1 I B 3aan
CHMOCTH OT COOTHOWeHHH Me:lK,li;Y t', A H K • B MaKpOCKOnH'IeCKOH 
KpHTH<ieCKOH ·o6na~TH: t' »A , K « i H ~ >> 1 /4_~ KOppenHUHH 
cnHHOB cna.u;aeT 3KCnOHeHUHMLHO: A.; 

'd-3 . 
.. 

-~ -.--Kr 
1T K . -/\"""· 

=-- d1 e •· 
.· (217 f2 ..;"2 >.. + r 1l2(d-1) 

..• (0) .. ' . . ' . 

Rd· (r , K) I rK/>..»1' K<<1 171 

B. :npyroii:; 6onee WHPOKOH o6nacT~: r»>.. , .K«1 • '!...f--:L Koppe-. 
nHUHH cnHHOB y6LIBaeT no CTeneHHOMY 3aKOHy: 

.R(O)(r, K) I rK -1 
d -x-

K<<1 

:v"ii" . K il/2:.:.1 (1) 

(2~fl2 >.. ~ ,.,d~2 

Kr ·-r 
IBI e 

TaKoe :>Ke noae.u;enne KoppenJIUHOHHoii · lPYHKUHH · R ( r, K ) I Ja 
HCKnro'leHHeM d =2 I HMeeT MeCTO . H .u;nn MHKpocKofinqecKoii: 
KpHTH'ICCKOH o6naCTH: r·»A ,· K«1 H ~«1 /4/j ' · .. 

ro> . .. ··'I· .. ··. -
d>2: R ·(r,K) . .!.!5..«1· .. · . , .·d>2 • . >.. 

f>>A. 

(0) . Jl ' '-
d :2':Rd=2(r,K r~ «1 

r»>.. 

>.. 

rK 
r(d) .1 e >.. '· 

d-'2. .4· (d-1)/2 \2 
1T . 1\ t' 

191 
. rK 

yrr >..-2Yn ( 2'>.. Je- -x: 
(2rr//2 l'K 

i· 

B 4JopMynax 17-91 aenH'IHHa >../K<=·r·(K) ecTI.pa.u;nycKoppennunn, 
KOTOpaH npH npn6nH:lKeHHH K KpHTH'Ie~KOH TeMnepaType 8 ·· pacTeT . . . c 

0-0 ,.v /4-6/ 
KaK r (K)- ( __ c_) ;::= r -v • . 

c Oc 
3KcnepnMeHTanLHlde .u;aHHLie no pacceJIHHIOfs,6

/, qucneHHlde 
paC'IeTbl /6,8/ H cpaBHeHHe C TO'IHO pemaeMOH. Mo.u;enLIO (d= 2) 
yKa3LJBaiOT Ha "HeKnaCCH'IeCKOe" noae.u;eHHe Rd(r, K) . ·a MHKpo• 
CKOnH'IeCKOH KpHTH'IeCKOH o6nacTH. HanpHMep, HelPH3H'IeCKaH 

·'s 



acHMnTOTHI<a 191 npH I d=2 cymecTB~HHO OTJIHlfaeTC.II OT p~3YIILTaTa 
0H3arepa-Kay4JMaHa .S-71: __ . 

A -_rlrjK) · . 
Rd=2(r,K)j , --·e · [1+o(rlr J]· 

- t>>" - r114 c 
r«r '(,() . 

/101 

c 

B T~ :lKe 'peM.II 3I<cnepuMeHTaiiLHhle ,naHHLie l.s.6
( qucneHHLie 

oueHI<H 
3

•
4

•
6

•
8 

noae,neHH.II R jr, K) B Mai<poci<onuqeci<oii Kfi,HTf.-

qeci<oii o6nacT~, a TaK:lKe cpaBHeHHe c pe3yiiLTaTOM .nn.11 4.2 6 •7 : 

R d=2(r,K) I r»r (K) 
c 

K<<1 

.. 
Br-11~ -r/t-c(K) [1 + o(rcl r)], 

----w- v. -1-
r . d=2-

1111 

yi<a3biBaiOT Ha nOlfTH noiiHOe COBna,neHHe ero C · KIIaCCHlfeCI<OH 

aCHMnTOTHKOH /71 B 3TOH 06IIaCTH. 0TIIHlfaeTCJIIIHWL-TeMnepaTyp

Ha.ll_ 3aBHCHMOCTL I<03cPcPHUHe·HTOB npH·aCHMnTOTHI<ax: H3 Bhipa:lKe

HH.II 17 I nonyqaeM 
d-3 
- 114 

K 2 , a TOlfHOe peweHHe ,IJ;II.II d·=2 ·/111: K... • tJ:HCIIeHHhiH 

d-3 
aHaiiH3 ,IJ;II.II d=J/4,81 .naeT BMecTo K 2 1 ":1, I<OTopoe cne-

d=J 

,nyeT H3 17/, K TJ • r,ne TJ COBna,naeT C I<pHTHlfeCI<HM HH,IJ;ei<COM, 

I<OTOPLiii xapai<TepH3yeT OTI<IIOHeHHe acHMnTOTHI<H Rd=J (r, K) 
B MHI<pOCI<OnHlfeCI<OH I<pHT.HlfeC,OH Ot.IIaCTH OT I<IIaCCHlfeCI<OrO 
noae,neHHH 191 B 3TOH o6naCTH 4 - 6 ,lJ : 

e -rlrc(K) .,. d(q,2 K 2) 
Rd(r,K) lr<<r (K) -=-:D d-2+TJ ; R iq,K)·I :: . •1121 

~ r . · qr (K]>>1 l'l.2 2 2) 1-TJI2 r·>>A - c 1" q +K 
q.\«1 

~ ) 
r,ne _d ( q , K ) - Me,nneHHO H3MeH.IIIOIUa.IICH rna,nKa.ll cPYHKUHH. 113 

1101 H 1121 .nnH d=2 nonyqaeM TJ d""2 =1/4. Tor.na, cpaBHHBa.ll 

17 I H- /111, Mo:lKHo npe.nnono:lKHTL, lfTO B · Mai<poci<onHqeci<oii 

I<PHTHlfeCKoii o6JiacTH Rd (r, K J H R.lCJ. K)- HMeiOT BH,n 

d-3 
-+7] 

2 -•Ire ... 
R (r, K Jl ... c1 K e ;Rd (q.K) I = 
-d r>>r c(K) - r 1/2(d-1) 

C2 K TJ 
.\ 2 2 • /131 

q.\fK'< <1 q + K 
2 

K<<J 

q.\<<1, K<<1 

·6 

i 
\ 

' 

ITpe,ncTa:Bne~fl (~31 .nn_H dc=3, I<aK _noi<~3aHo_ cfiepepoM, Mypo~ 
H BopTHCOM H3 aHaJIH3a BhiCOKOTeMnepaTypHLIX pa3IIO:lKeHHH, 

cnpaae.nnuao npH !..!:..._ > 0.1, K<<1 , T .e. HalfHHaJI y:lKe .c npoMe:lKy-
.\. - . 

TOlfHO.H I<pHTHlfeCI<OH 06IIaCTH r ... r c (K), K<<1 * • 
. . . . . . ~ 

Tai<HM o6pa3oM, B OTIIHlfHe OT Mai<p-oci<onuqecicoii H npoMe

:lKYTOlfHoii o6nacTeii, r.ne acuMnTOTHlfeci<oe npe.ncTasneHHe .nn.11 

Rd (q, K )'. Ha niiOCI<OCTH q 2 HMeeT TOIIhi<O npOCTOH noruoc 

q2=-r2 (K) 1131 c ~ 

Rd(q,K)ll';1(K)~~ i 
i<«1 

do(q~K2) 

-- .\~ q2 +-;? 1141 

B MHI<pOCI<OnHlfeCI<OH I<pHTHlfeCI<OH o6naCTH R d(q, K) 1121 HMeeT 

· Ha niiOCI<OCTlf_q2. pa3pe3, HalfHHaiOIUHHCJI B.~ TOlfi<e BeTBIIeHH.II 
q2=-r-1(K)/2,4I. - · . 

c 
B HaCTO.IIIUeii. pa6oTe npe.nnaraeTC.II Me,To.n npu6nH:lKeHHoro 

paclfeTa I<pHTHlfeCKOrO HH,nei<ca TJd ; B, MO,IJ;eiiH, I13Hftra C KOHeq

HhiM pa,IJ;HY_COM B3aHMO,IJ;eHCTBHJI . .\, . KOTOphiH no CBOeH H,IJ;ee 6IIH30K 

K TeXHHK·e BhllfHCIIeHH.II HHclJpai<pacHoro BeTB.tieHH.IJ cPYHI<UHH rpuHa 
- - /910/ 

lnponaraTopoB/ B KBaHTOBOH TeOpHH nOII.II '· • · cJIH3Hlfe_CKHH 

CMLicii 3Toro MeTo.na -cocTOHT 's KaK Mo:lKHo 6onee TOlfHOM y~eTe 
.nanLHHX KoppeiiJIUHii B oKpecTHOCTH I<pHTHlfeci<oii TOlfKH K « 1 111 I,· 
KOTOphie COOTBeTCTBY_IOT . B TeOpHH no~JI ,nan:HO,IJ;eHCT'lriUHM 

CHIIaM, nopO:lK,IJ;aeMhiM I<BaHTaMH C HY_IIeBOH MaCCOH nOKOJI_ • .. 

§2. llpedcmae/leHue MoHJJPOIIIIa- EeplluHa 

,l:\~JI MO,IJ;eiiH 113HHra, raMHIIhTOHHaH I<OTOpOH B HY_JleBOM BHeW;. 

HeM none JanHweM B su.ne: 

H =-.L I I V(r-r')u u, ; u = ±1, 
2 "' r r r · 

BOCnOIIh3yeMC.II H3Be7THLI~ cPY_HKUHOHaiihHhiM ~pe,II;CTaBIIeHH~M Jiep

IIHHa H MoHTPI:!~a 12•131. ' Tor.na .nn.11- cTaTCYMMhl nonyqaeM 

Bhlpa:lKeHHe: 

N +oo 2 2 
ZN= 2 f ..• f· du 

1 
••• du NB (1- u 1 ) ••• 8 (1-C:N)exp IK ;. V(r-r'}x 

~.nii.II cb2 aCHMnTOTHlfeCKOe'noBe.z(e.HHe l13f cnpaBe,IJ;IIHBO Tjl~
:lKe', HalfHHa.ll Y_:lKe C npoMe:lKY_TOlfHOH -KpHTHtre<;:I<OH o6nacTH /7/~ _ 
B I<OTOpOH' KIIaCCHlfeCKa.ll a.'cHMnTOTHKa HMeeT BH,IJ; 181. . 
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'! 
I 

:> 

xa 
r 

.. ,_. .. K N . . +oo - ·. . . - . ·•· 
a~~=(-.-.) f' ... fda ... da f ••• f dt

1 
••• dtNx 

r- . !T:Z · · .:_,;,·· 1· .·N c · · c·.·. · · 

.. 
x exp I K ~ t -K ~ (T~ V) , a a , L, 

r_. r, -: - - r-r' rr . r r 

A;.,\, 

-.. ,_ 

I 
r,ne K= -· H T , = t o , , npHqeM )J;ll.ll CXO)J;HMOCTH HHTerpanoB 

2 (} ·· rr · r rr -· .. · . 

HeOfiXO)J;HMO, qTOfiLI KOHTyp HHTerpHpOBaHH.II C npOXO)J;Hll npaBee 
TOqKH v(O): Re .t r > V,(O) • CoOTBeTCTBeHHO, )J;ll.ll KOppen.IIUHOHHOH 
¢YHKUHH <a a ,> HMeeM: 

r r 

. . -1 1( N +oo . 
·<cr a,> =·ZN (-. ) ( ••• J da ... da- · f ••• f dtl' .. dtN ar a r'x 

r r TT'l · 1 N c· C · · 

xexpiK~t _..,.K ~(T-V)', a a ,'1 •. 
·< r r. ·rr'· · .... rr r .··rr -

·~-- . 

Jl.HTeJ;pHpoBaHHe no I a 
eM 2,13/: • · . r 

MO)KHO BhlllODHHTh, TOJ:')I;a nony':fa-. 

-N N/2 . . -Y, ·. 
Z == ·i ( .K) J ... f dt ••• dt I T- V I exp I K ! t r 

N 11 ··c c 1 N r 

·.. -1 1 . • . K N/2 (i) 

<a a,'> =Z --(-) ( ••• fdt 1 ••• dtNH, (t)x 
r r. N· •2K~ .TT C. C . rr . · 

x exp I K. ~ t -1/2 fn I T-V II, 
. r. ~ 

r.ne MaTpHua II§ rr'(tJII· y,noBmi'T~Op.lleT ypaBHeHHro: 

(T-V)§=I; IT-VI,detiiT-VII· 

. a 
113 cooTHoweHH.II --fn IT-VI=='§ (t) Haxo,nHM, qTo: 

ate ff 

fniT-VI:=fnl T0 -YI+; fdru <f>r-§rr (t
0
+-rucp), 

/15/' 

,·/16/ 

/17/ 

. : . - : ' .... ' . . : ···;· o.. - ' . . 
r,ne ( T0 )rr , == tO O..r'• t 0 :· HeKOTI?pa.II,KOHCTaHTa, COOTBeTCTBYIQ-

8 

\ -
. ( 
' , 
I 
t 
1 
Q 
j 
' I ' ) 

' I 
I 

:( 
I. 
~ . I 

t 

~ 

-. r 
t _j ,I 

' 
. ~ 

1 

' ;.r 

f· 
1)-, 
I 

f 
;~, 
¥ 

. , . 
j 

maH JiaqanhHhiM·,YCDOBH.IIM,.a cp r =.t ~- t 0. II03T,OMY /16/ MO)I(HO 
3anHCaTL B BH,ne: ·'· ' .,., 

, <a a ,> 
r. r 

1 - ·i ... K N/2. .. -~·:· 
-· -- (-:) 'IT - v I X 

2K!iNz~·:.:f1 . .. 0 .. . 

x fcf.l cp !'§ rr'(to + cp) ~:I'P! K _; .. (to+ cpr.)-:-

•1 ' -~ . 

-1/2 ; / drucpr '§ rr (t0 +rut) I =. 

.. ·: .;;;· 

r•-;:: 

/18/ 

1 
=-

' . 1 . 
fdl cpl'§rr' (t 0+cp) exp{K ~(t 

0
+cpr)-1/2; f d~cpr '§rr (t 

0 
+rucp)l 

2K 
IT

0 
~VI Yz.fdltiiT -VI-Yzexp{ Kitr I 

. r. -

B TeOpHH non.11, KaK H3BeCTHO, nponaraTOp 3anHChiBaeTC.II B BH· 
. .ne/9/: . 

G(x:... y)= 
. ' '. . -1 
f ocp s (rp)G(x,y I cp)exp 1-·i f¢11c<f> I 

0 . ' . •;•, .. 

fo<f>S/¢)£lxp 1-·l fcpl1-c1 Cf>.l··' <; ' .. /19/ 

·r.ne _'G(x,y 1</>J - ¢YHKUH.II rpHHa. BO BHeWHeM none, &HanorH_qHa.ll 
§;r•(t0 +cp) B./18/, a qneH nonnpH3aUHH BaxyyMa 
t.: 

-'1it'l' . . .1. . :. . .. 
So(¢},= exp I -1/2 f dru f dx G( X, xl w_cp.)cp (x)} -·· 

-;~~<f ,' . 
• 0. . 

aHanorHeH c~~TB~T~~By'ro~eMy Bhipa)i<eJIHro· :8 /18/. TaKHM o6pa-
3oM, /18/ H /19/ COBna.naroT C TOqHOCThiQ )1;0 rayCCOBOH 3KCno-

. HCHThl. B ~lr¢pa:Kpaclioii o6nacTH B Teor~nOn.ll rion.llpH3aUHOHHhiM 
qneaoM S 0 (cp) ofihlqHo npeHe6peraroT. JO,. B HacToHmeii pa6oTe. 
noKa3aHO, .qTO BKlla)J; OT MHO)I(HTell.ll . . . .. . ... 

i \ 
expl-1/2 ~ -fdrucp § (t: +rucp)l, 

r 0 r · rr 0 

.. _.,. 

. •. -:.:.:. 

B ·noxa3aTene KOToporo 6y,nyT y.nep)l(aHhl qneHhi TonLKo .no KBa,n
paTH<iHhiX no .'¢r , cyme_cT}3eHeH ·npH aHanH3e no:B~.n-emrH -R~C,r~ .~). · ... 
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§3.)feyxmo~e~Ha~ KOppeAR~UOHHaR¢YHK~UR 
· e Kpumu~ecKoii o6Aacmu 

'·;. 

llony'IHM H3 /18/ acHMnToTH'Iecxoe npe.ncTaBneHHe .nnx xop
penJIUHOHHoii clJyHKUHH Rd(r, K) · HnH Rd (q , K) B KPHTH'Iecxoii 
o6JiaCTH: r<<1, T.e. B OKpeCTHOCTH ~pHTH'IeCKOH TO'IKH f!c •· 

llocne,nHJOJO . onpe,nen&M MeTo.noM ·cTau(tla3LI .nn.11 ZN: YpaBHeHHe 
,l{JJJI TO'IKH nepeBana · tr; t s, KRK cne,nyeT H3 /15/, HMeeT BH,n:. 

K=112§ (t ); lm t. =0, 
rr s s 

t >; (0), 
s-· 

T .e. t 
8 

JIBJJ.IIeTCJI clJyHKUHeH TeMnepaTypbi (), a .l{JJJI ZN nonyqaeM: 

• -N K N/2 -1/2 NKts 
ZN = J (-) IT -VI e f d I t/1 l expl K I t/1 I x 

" s . r r r 

1 

xexp(-1/2,~ f dwt/Jr~rr (t
8 

+wt/JJI, 
0 

/20/ 

r.ne t/Jr ... tr-ts H(T8 ) "·-~s8rr~, np&'le_M npHTeMnepaTypax 
(J, ,nn.11· JCOTOpLIX COOTBeTCTBYJOIUaJI t 8 ({}) > V (0), · TepMO.l{HHaMH

qeCKHe noTeHuuanhl He HMeJOT oco6e&JiocTeii, a npH 

K c = 1/2 § rr (;(CJ)); Kc "' :o /21/ 
c 

yc1loinl.11 .cxo,n&MOCTH aitTerpanoB 8 /15/, /20/ He BLinonHJIJOTcJI 
CTporo, 'ITO COOTBeTCT.ByeT .DOJIB?eHH~ OC06eHHOCTeii · y npOH3.: 
oo,nHbiX fn ZN no TeMnepaType 12•13 . YpaoHeHBe /21/ coo
na.naer c ypaoHeHHeM ,nn.R xpHTH'Iecxoii TeMnepaTyphl B cclJepa
qecxoii MO,l{eJJH, Y KOTOpOH lJ ~- HB>Ke, 'leM ()eM'= v(O)' nonyifeHHaJI 

o npa6na>KeHHB Monexyn.RpHoro nonJI . a~a Op~wTeiiHa-UepHHKe, 

,a z := ( !'t/21 T;- V r~ e NKts 

Moi clflep&qecxoi Mo'P.enalt/. 

B /20/ co.sna.naeT co cTaTcyM-

lh ypaBHeHBJI /17/ ,!{nJI §"·(t 0 +wc/>) B HB3WeM npH6JJH>KeHBH 
DO OTKJJOHeHHJIM cPr = t r -tO nonyqaeM: · 

'§rr (to+wcP)=.§rr (toJ-1 .§rf (to)"'cPf §fr (to)+··· 

il~,ncT'aonu 3~o :ar.ipa>KeHHe'o /18/ B;./20/, BH,nBM, 'ITO ·t0 y,no6Ho 
·ahl6paTb cosna,ilaJOIUHM c TO'IKOH nepesana t 8 , Tor.na ,nn.11 Koppe~ 

~10 

n.11n;HOHHOH cllYHKUHH Rd(r-r ~. {3) nonylfaeM: . ,· 

R 'r -r •, 
fdl¢1§ ,(cf>J exp I i/4 £ c/>0.§0~,(0) '§ 0

jO)cfo
0
.) •. . . 

·/3) = • tt · fl~ L LL L L L 
1 

/22/ . d'' ' 

2K fdlcfolexp(1/4 I~¢f-~,(Of§f'f (O)cfof. I 
fl ' . ' ' 

r.ne 

'§ooJ0J=='§oo,(ts); '§ Jc/>) .. ·§ Jfs+cP)• 
u u .rr rr. 

Y'lHTbiBa.ll, 'ITo B KpHTH'Iecxoii o6nacTu: r<<l" pa,n&yc xoppe
n.IIUHH-. ropa3,nO 60JJbWe DOCTOJIHHOH peWeTKH, MO>KHO nepeiiTH 
OT ypaBHeHHH /17 I K ero HenpepbiBHOMY aHanory /13/_. 

' ' 

[t 
8
+cfo(r)l§(r, r 

0 
I cp)- f dr' V(r-r') §(r •, r 

0 
I¢)= 8(r-r 

0 
). /23/ 

EcnH npHHHTb so imHMaHHe, 'ITO 
1 -Jr'rrv > 

fdr' V(r-r'j'§(r',r
0

j¢)=fdr'V(r')e · r §(r,r I¢J= 
' ' ' ' . 0 . 

;,. ; ( -~i V r) '§ ( r , ~ 0 I ¢ ) , 

H yqeCTb Me,nneHHOe H3MeHeHfie v(q) npH MaJJbiX q2 /eM. /2/ I' 
..,. . - 2 2 
v (q) = v(O).+A q - ••• 

TO ypaBHeHH~ /23/ Mo)J(uo 3RDHCRTb B BH,ne * '• 

[ 
2 ' 2 2 ]'li>. . 

-A V + K +cp(r) ~(r,r 0 Jcfo)=8 (r-r 0 ), /24/ 
2 - ,,,;,, /12 13/ 

r.ne K = ts-v(O),npH'IeM K-..,.r npH r<<1, T.e. v=1. ' 
,L{nn peweHH.JI JTor7 ypasHeHHJI socnonL3yeMc.ll xopowo H3-

aecTHbiM Me To ,noM 9
•
1 0 

• llpe,ncTaBHM § (r, r 0 I¢) B BH,ne: 

.. 
00 2 2 

'§(r,r 0 1¢J=·iJ dvexp(>iv[A V -K 2 -¢(r) ]l8(r-r
0
)= 

= _:!___ j dp f dv <IJ (v,r I¢Jexp l·ip (r-r
0 
)-~iv (A 2 p2 + K 2) I 

d . ' , 
(2") 0 ' .. 

/25/ 

r.ne ·illfv,rl¢) y,noaneToopJieT ypaa·HeHHJO: 
1 a 2 2 .2 · 

-:-T-<IJ =(A V +2·JAp'ij/ -A(rJ]<IJ; <IJ(v=0 1 r_jA)=1. 
J av ' ' ~ ~ ' 

2 *2llpOH3BO.l{HbiM BbiCWHX llOp.ll,nKOB B KpHTH'IeCKOH o6naCTH 
A q <<1. ~<<1 MQ>KHO npeHe6pe'lb• TaK >Ke, KRK BbiCWHMH 'IJJeHaMH 

pa3JJO>KeHHJI (2) 13 / • 

·u 



Ecnu· HCi<:aTb perueHHe . B BH.D;e cfl = exp y H " orpaHH'IHTbCJI B 
Y JIHHeHHbiMH no cp(r) 'IJI~HaMH, T.O .D;JIJI Y ( v ,r:l cp ) llOJiyqaeTCJI 

ypasueliue·: · 
1··a· [22 ·2 1 ..•.. I 
-.--Y= "-V +2-z.t\ PV · Y~i:p(r),: Y(v=,O,r. ¢)=0, 
'l av . . . . .. . . . . 

perueHHe KOTOporo HMeeT BH.D;: 

Y(v,r,plcf>J=f 
I exp[ .... i(k2 +2pk ).t\ 

2
. v1 -:-11¢ (k) 

(2rrf/2,\ 2(k2 +2pk) 
·'. . :. " 

Ikr ·a 
e' k. /26/ 

<l>yHKUHH ~ r;;(O)"'~ ~r' (t 5 ) B /22/ y;:;;osne'rsopJieT ypasueHHIO /24/ 
npH cp(r)=O, T.e. ee ¢>ypbe·o6pa3 lfMeeT sir;:;;: 

"(iJ 

<::~o ( q' K): /27/_ 

C noMOIUbiO /25/·/27/ nonyqaeM .D;JIH cl>ypbe·o6pa3a t<OppeJIJIUHoH· 
Hoii li>YHKUHH /22/ B KPHTH'IeC,t<OH o6nacTH Bblpa)l(eHHe:. 

·; d(p, K )= - 1
-· - fdv f dl cf> 1 expl -·i v(p2~_2 + K2 ) + 

2KC d . ·, . · 

1 ... 1 ... . - /28/ 
+--

1
- fD(v.r,p,k)cp(k)dk1expl--. Jcf>(k)lld(k,K)cf>(-lc)dlc 1 ,. 

(2r/ t'· · . 4(2rry0 , 

r;:;;e 

C = fd(cf> I exp{-· 
1
---· Ji (lc) U (lc, K)~(-lc)dlcl · 

· -. ·. 4(2rr)d. ' d .·.· · 

- .. 
n d (lc, K) = f dq -~o (qf~ Jk + qJ /29/ 

D(v,r,p,lc)= 
[ • 2 2 1 exp -·z (lc +2pk)ll. v -1 

,\2 (lc 2 +2pk) 

lkr 
e • 

Bbi'IHCJIJIH clJyHKUHOHaJibHblii HHTerpan B /28/, nonyqaeM: 

- "•J • "" . • - 2 . 2 . 2 2 2 
Rd(P,K)I --- ~zfdvexpl-~z(.t\-p +K )v-ld(v,p ,K Jl,/30/ t«< 1 - 2K 0 · · - - - -

~«1 . 

12 

J. 

r;:;;e 

2 2 . -i . ·. . . 
I d(v,p , K~)=fD(v,~·1 ptfc}lld-(k,K)D(v,r,p,-k)~k.· -/31/" 

:; 

§4. 3aKAIO'Ieuue 

Bbipa)l(eHHJI /30/, /31/, nony<ieHHbie ;:;;nJI R;jp, K), · noJsonJiroT 
npoaHaJIH3HpOBaTb ee aCHMllTOTH'IeCKOe llOBe.D;eHHe, COOTBeTCTBeH· 
HO, llOBe.D;eHHe Rc~_(r,K) BO BCeH KpHTH'IeCKOH o6naCTH: K2 << 1 , 
X2 p 2«1 HJIH "r 2».t\2 *· .· ~ . . ' ... • 

KnaccuqecKoe Bbipameuue R'f:')(p, K) /3/ nonyqaeTCJI H3 /30/, 
ecnu npeue6peqb 3aBHCHMOCTbiO -~ (r, r 'I cf>) oi cf> (r) B /25/, 'ITO 
cooTBeTCT~yeT uynesoMy npu6nH)f(eHHIO 1!.0 cf> ( r) /27 L 

0 
Tor;:;;a 

l_c~_(v,p 2,K--)=0. 0TKnoueuue acuMnTOTHKH Rd(p,K)
7 

oT
1

RQ_ )(p, K) 
. . . 2 2 . 9 10 

onpe;:;;enJieTCH nose;:;;euueM I jv ,p --, ~<:) npH v-> oo · ' : 

R,j( p,. K) I = ..!:_ (,\ 2 
p\-K

2
)-t Re l•i fdz exp[ -~iz- · 

K<<l 2K 6 . 
l..p<.<t 

1 (- z 2 2)] .I 
- d ~' p 'K • 

.t\2p2+K" 
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