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Sunmlary 

A method similar to the in:t'rared branching investigation 

in field theory, developed in the first paper/1( ia applied 

now te the problem of evaluation o:t' the critical exponent· 

12c. • Asymptotics in microscopic and macroscopic 

critical regions are obtained. It is shown, that :t'or dimen­

sions: 2<d.< Lt. the aeymptotice o:t' pair correlation :func­

tion is nonclassical. It has nonzero critical branching 

exponent ~ cL in the microscopic region and a temperature 

deviation :t'actor in the macroscopic one. When d. tends 

to 4 the :t'ormal expression :t'or ~ ci~ It converge.• to zero, 

but the direct calculations demonstrate a logarithmic 

branching and a temperature renormalization for ci:.lf. • For 

d~ ~ the pair correlation manifests a classical be-

haviour in the whole critical region. In the intermediate 

critical region the asymptotic has a "macroscopic character" 

contrarily to strong scaling proposition by K.Fisherf41. 

The evaluation for ~de :!1 "" O.':JO is much greater than 

Wilson-Fisher's results/ll,l21, experimental ~nd numerical 

data having values: ~ d· 3 .: o. 941 +- 0.! 14 , 61. The 

di:t':t'icultiea in the cue of d" 2 are discussed. Higher 

corrections by the in:t'rared evaluation method will be con-

sidered el•ewhere. 

§I. BBE.llEIDIE 

KaK uo&a3aHO B paOoTe III, HMeeTcs cxo~cTBO ae~y upoone­

aol HCCB8~0BaHHS aCHKUTOTHK ~ByxToqeqHOI ~YHK~K d -KepHOI 

ao~eJIH H3KHra Rd.(t,~)-=<~'l.cbo'> (xnH ee 4Jyp:&e-oOpa3a Rip,ae) ) 
B UapaMarBRTBOI ltpHTn&CXOI OOJiaCTH: 0' 7:' = {}B~c« ::1 , "r >>A 

(HJII p.A « .1 ) , h_, 0 w/ K 3~aqel B!INHCUHHS HH~paKpaCHOrO 
B8TBJI8HHI ~yBX~I fpiBa (HJIH UpOuaraTOpOB) B T80pHH UOBS UpH 

H8JlXUH KBaHTOB C KaCCOI UOXOS l"n0 - 0 /2/. 3TO U03BOJIS8T ~Jla 
HCCJI8~0BaBHS ~d(p,~) B ltpHTHqecxol OOJiaCTH clf!OpuynHpOBaT• K8-

T0~1Xy, ltOTOpaS 0JII3Ka 1t T8XHKlt8 IHqHCJI8KIS HH~paxpaCHOI acHKU­

TOTHU, upJqea acce m
0
cooTBercrayer uapaanp ~- '1:" III. ,llJis 

'¥ 

4Jypb8-00paaa ].d.(p,at) B UapaMarHKTBOI ItpKTHqecltOI OO.IaCTH UOJIY-

qeHO upe~ctaB.I8BK8 /I/: 

..., I ReJi~d~expf-~i-.f4 (~.~ ~·P~a~.~JJ 
R Cp,x.) :::! 2 0 P+~ ' (I) 

d. M .... i 2K (.A2.p~+:lt~) 
fA« i 

u• 

• 

f.,. (~,p\x.') = ~ d.k Dcv;z,p,K)TT~1k,x.)Dcv,rz,p,-k), 

D(v,'t;p,k)"' 

~ .. 
K = Jhe 

{exp [-• ( k't• ~pk).A.2 -J] -iJ e '"" 
"2. ( k'+ 2.pk.) 

J14 (k.~>=~d9.~oc'l.)~,Ck+et,) , ~,<tj_)=(lCf\~2f'. 
.nd. 

(2) 

(3) 

(4) 

..; T.e. up• HyneBOII BHeiiiBeu none h , ,11..u reKIIepaTypa 
OOJI•me BAH paBHOA XpHTHQ8CKOI e( H paCCTOSHHI lle~y CfiHHaKH, 

ropa3)1,0 OOJJ•IIIJIX p8,1tMYC8 B3aJIK0,1!8ICTBHS .i\. • 
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RHterpupoBaHHe B (2), (4) Be~etca no nepBoA aoHe EpRHXJDaHa 52~ 

c o6peaaDDtHM HMDyucoM L = a; 1 
, a. - napaMetp pemeux, B ya­

Rax xotopoA cocpe~otoqeHu cnuau. Klaccxqecxoe BupaEeHxe OpHmteA-
-t•> I I 

aa-Uepauxe ~xa Rc~, Cp,:~t) HMeet B xputnecxoA o6RaCTH BJJ.lt I,J : 

1 
(5) "'to) 

Rd.<.p,x)l .:::! '1. 2. 2 
)(«i ,/\p +~ 
p>.<<.i 

...., ..., t•) 

Ka (I) cne~yet, qto otxRoHeHHe acxMDTOTHKII .Rci.cp,x.J or Rd. cp,ae) 
onpe~eJU!etcs noBe~eHKeM J d. ( v, p~ x.t) npx v >> i 121. . 

B /I/ OTJleqaRoc•, qTO B M11Xp001tODHqec1tOA ltpHTifqecltOI 06Rac­

TH: X« 1 1 .A.p « i , ~h_p « 1 1 T. 8. BHYTPB pa.J;Kyca 1t0pp8Jl81UIK: 

.A<< t « 'Zc:cx.)• Afx , .R. ~ ('Z, -at) x .Rd.('t, ae) cn~aDt creneHHW 

oopaaoM lf!: 

R
(O) 

d. 
('t, x.) 

>2 

]).(o) -'% 
- ~ e c: 
- ..... a-2 

R. d. ('Z, ae.)l at De( e. .. 'tf'Zc: 
'r d.-2.+n 

~-.>). r.. ~>>~ ~4 
't« "t. 'l.«'te 

R
(O) 

d.• a 
- D lO) -'Lfrr.. e..,. 2.A 
- d•2. e. X'"t 

(6) 

'Z>>>. 
't«'te 

a B Maitpocxomtqecxol xpHTxqecxoA oOJactx: lt « i , ~p« i , 

X/,xp::.::.i 
1 

T.e. BH8 lt0pp8R8J.UIH: 'Z»'Z,pe)- 3~CDOH8HI.lXaJIUO: 

) 
i (Q.-3\/_ +1'1 

B
l•> (d.-3 Va .. 

1 

B ..,. "'a ·u · 
(O) d. at - ·O:j(z ... d."'-" -'the 

Rei C7.;~)/ ~ ... <.a-i)h.. e • ; R,lrz,at) - 'l(ct-t)/a e (7) 
X.«i 

)(.«1 
't>">'te 

'Z>~'Z .. 

lE/ B npoMezytoqHOA xpuuqecxol o6xacu: ~<.·d , l.p« 1 

'Xf,.n -..1. HM88ll "118 ('L,X) ~ ...=_g._ e e /I/ R(O) ( F. (0) - 'Zf~t 
•T "' cl ~ • 

~«t 
't .. 'lc 

• 

4 

.i, .. 
\.·. ,., 

1 

' 

KpHTHqecKKI ~8ltC ~c( /I, 4/ xapaxtepH3Y8T OTKJIOH8H~8 aCHllDTO­

'rHlt .D;ByxtoqeqHOI XOppe.UJ.UIOHHOI ljyHltl.lHK .R,d.('t,~) (HJIH R.ctCp,at) ) 

ot &aaccaqecxoro noBe~eHxs, npxqeM npoctpaHCTBeHHas acHMDTOTH­

xa B uaxpocxonuqecxol o6xactx coBna.D;aeT c xxaccaqecxol (c toq­

HOCUII ,1;0 T8Mn8patypHOrO ~XTOpa de. "Z& ) .D;aE8 ~JIB d• 2 ( Cp. (6) 
15/ 

H (7)). Ha 0CHOB8 aHaJH3aJZ4.~~.~) 1 a TaKJ:8 3KCntpHM8HT6A.HHX 

,D;aHHHX x qzcJleHHHX paclletoB ~u Rd..3Ct,x) B / 4, 6/ OHJIO c~uaHo 
npe~D0110K8HH8 06 yHHBepcan•HOI O~HOpO.D;HOCTK (cxn•HHI CKeiJIHHr) 

tPYHXI.lHI R"C't,~), Rd.cp,x) B xpxTHqecxoll ooxacu, t.e. npx O$a!«i, 

'l.>">A (p.A<d.) II npOB3BOUHHX 'lf'l.(ll) (P
1/x) 

~ 

r~e 

~) d.-2.+'l• '1 
Ri't,x)/ =t .Dct( 't e- v'l. [ i+ Qct(~)] .:t'-~d.; 

x ... <i 
't»). 

.Rcicp,x)l ::J 

)(«1. 
>.p «1. 

Q~<x)\ = o 
x-.o 

- (~ 
Del [ "' K J . - 1+Q<(.(,..p) ' 

Q4(x)l = x(d-3)j:l+~" .. 

X-+oo ~ 

Qd. C~) "" Co.,st. 
(9) 

rxnoteaa cux•aoro cxelnxara JOpomo corxacyetcs c noBe.D;eHHe& 

Rd.
2
C'Z,K) , Jt (n,~) BO Bcel xpHTnecxoll ooxacTH, n =~, 15-8/. 

~·a r td•2 ~ 
,llJls d = 3 , xax noxaaaHO B pa6ote 17 I H3 aHanaa BHCOKOTeW'!epa-

TypHYX pa3Jl0J:8HHI, npe,D;CTaBJl8HH8 J/ 

lf/ IlpxqeJl Tl _, B (IQ) COBDa.D;68T C KpHTH'I8CKHM HH.]l8KCOM 
·c ... a - ( 1 a z.)-t+'IJ.J.. 

B UHitpocxonuqecxolt oonactx: ..Rei Cp,-,c) - X P + x. ("f~qto no~rBep-
x~aet npe~noxozeHHe yaxBepcax•aocTH B cnaOoR ~opMe (cnaOHR cxeR­
nuHr) /7,8/. 
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RJ. (p,K) ..., 
~"let 

:>..ap'+ ~2 (IO) 

cnpaBe~~••o He ro~•xo B uaxpocxonxqecxol xpxrxqecxol oOJacrx 

( x-+oa ,~ ..... oo cu. (8), (9)), KU ~u d.-2 , a yze npx x~o.1, 

'J :to 0.1. , r.e. Haqxaaa c npoxn:yroqaol xpx1necxo1 oo~acn. 

B Hacro .. el paoore c nouo~•m npe~craB~eHXs (I) npoBe~eao 

XCCJ8~0BaHH8 &CXUOTOTHK ~J.Cp.~), 00 KOTOpKM ~trEO BOCCT&HaB~XB&­
eTCJl noBe,~teHXe .Ra_C'Z,X) .. (c5oz6o) (ex. (8)) BO •eel xpxrnecxol oo­

Jacrx. noxaaaso, qro xero,~t HH~paxpacsol acxunrorzxx laxsra noaBo-

JUitr ~~~ d>2. onpe~uxn xpxuqec:al BJr.D;exc ~q, lalt ~JHEl.llfm 
senpepHBBO xaxeHRJJIIIerocs napaxerpe. paaxepsocu xo~ux d • B aa­

EJDqeaxe Dp0B8,1t8BO CpaBBIHBI DO!fq8HHKX &CHMOTOTBJt C qxc~8HHKM 

asa~xaox BHcoxoreuneparypaax paa1o~eax1 • peay!itaraux ~pyrax 

MITO~OB BCCU~OB&HXI JtOpptUitBOHBOI ~YIDtltD .Rd. ( 't, )t) 

§2. IBKPOOK~IWI KPITJNECIWI OBJIACTb 

C noxo._ • ., (4) BHpaeue ~~~ I1ik,~xo~ao npucraun 1 

IQII 

k ci-~ 
IIa. (k.~)- sd.-i y Yet ( Ltk, D:-m) ' (II) 

t;k u i f --~ y_ ( ~ ) "'~ d.x x - J (St>~.8) d6 
d. k,h'l g x•+m' 

Sc~. = 2.~~ [rC~)r~ 
llOCKOUltJ (I2) ~OOJCEaiT npO~O!ZIBX8 Ha Hilt IIIII d ( r (X) - rax-

Ma-~fBJt~l) ,n ... ck.~), fd. ( ~. p~ K 1
) • Rd. Cp. ~) MOJ:BO onpt~I.IXU, 

r.w;e 

(I2) 

zu ~JBXItD aenpepHBHoro napaxerpa pasxepHocu d. npx ~ > 0 

• 

·.' 

I 
j 

~ 
I 
f 

I J 

. 
I 

I 
:~ 

,IJ;!Jl d.'>i , npH ~:0 ,ltJIR cb2. • ACHMIITOTHKB. f.t<.~,p~K2)1 (2) , 
..., 'll+-

onpueJIJlmotaR noBe~eHX8 Rei cp.~) B KpHTHQ8CKOI oo~acrx 

a{<~ 1 , p.A <<. 1 (eM. (I)), peryupaa B roqxe pz.= o npx nmoow 

!IIHitCXpOBaHHOM 3( (cu. IlpHROUHH8 ): 

jd.t..>,f,.x.t)l = hC..>,o,C~tt)+ o(.Ap)fct (v,acz), (IJ) 
lp«i 

~<t <. .,),ataJ-t ~ C a r.~te /i.e~ 
0 

:~e = Cac:J. Tanw oopaao:v, noBe~eHHe }.t (.J,p"Jt.
2

) 
jd • • 'll»i ' 

B KpH%HQ8CKOI OOJiacrH npx \l >'> 1. onpe,l(eJIRetCR iiiYHKitHtl jd. ( -J, O ,.1(
2
) 

(13), ~~R xoropol xa (2), (3) H (II), (I2) nonyqaew: 
L 

) 

·pA_tv :t 

S <~~Pz.= 0.~2)=~ (e-· -1) elk (I4) 
cl. s.,._t k Y. cr.!J m.) • 

0 ~ k, 

Ha Bwpazeaxs (I4) c~e.-yer, qro acxwroTHKa J~ ( ~,o,K1

)/ onpe~e­
uercs noBe~eHXe:v Y4 ( r.;k.~) npH uanwx k ( k « L) : ~»i 

~
Lt.J . i·( z ol. 

( ~ o aez ~ (C - i) f 
f.,;. • ' ) " 2 S.t-t f Y. (L ~ ~ ~) . (15) 

0 d. lit"' , .A ('lz. 
Faccworpxu uxxpocxonxqecxym xpHrxqecxym oonacr•: ~<<i , 

:A p <.< 1 , %p << 1 , xoropas Bumqaer B ceOa xpxrHqecuR c~yqaA 

~ "0 ( e = G.J • IIO,l(HHrerpanuoe BHp~eHHe B (I2) npH m..;,. = 0 
~ 

B TOQK8 X •1 x:veer OC008HHOCU, KOtOpaJl ~JlR BC8X J. >2. RBU8TCR 

HHTerpHpye:vol, r.e. Y,haC1k,m.), onpe.Jtt.llRiliii4Jl IId.>2.(k,ae) (II), 

JlBU8TCJl aenpepHBHOI fllYHKitH81 B 0Kp8CTHOCTH ~ "' 0 H k.;: 0 . • 

B ro xe BpeMR noBe,l(eHHe nJ.,a.(k,J() B oxpecrHOCTH k = 0 ' JtOTO-

poe onpe~eueT acxwrorxxy fc~. (~.p~ ~2)npx v>>i (I3-15), cyatecnea­

HO pauaqHo ,JtU X=O x npoaaBonHoro O<af<<i (c:v. (12)) .;• 

.; HaJipoep , ~-a ( rA, m.) = 2 arzciJ ':: · artc.iJ kc.ilt • 
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ITOCKO~•Ky HaC HH%epecyer KIXpOCKOIIHqecxaa KpH%Hqecxas OO~acr•, 

H80ClXO,!tiUIO paCC118.%pHB&U fiol(k,ae.) IIpil ~-0 , raE EaR npx ~!l­
OOK EOH8tlBOK a! >0 KOI:HO IIOIIacn BB8 88 /3,4/ (lTd. - He sa­

BHCH% orp: p.A<d, 1>>-<<1 ), r,D;e IIOB8,Jt8HH8 fctcY,p~ae~/._,,.1 
CYIIlecrBeHHO ounaerca or acxKIIrouu f d. ( v, p~ <le2= o )/ (IS). 

L v»t 
Hs B!ipa:&eHHJI .J;Ra Yd. ( ;/k , 1'11.•0) ( I2) IIOJiyqaeK: 

oo sr ol-2. 

Y Cry,_ m.-o)j - r c:l-3j (s ... g) de "'y :a<a<~ k> - - j d.x X 1 2. 2 c e - Coo o) . 
k«L o o +X + X oS 2.<4<4. ' ' 

r.;k 3( l 

Y ( L )/ ) J c s,..,. e) de I r, ( e r. ) <i·~ Yk /''t:O .:: dx X 1 '= /i 1+2 It ~ ; 
k«L 0 0 

1+X +2x Cos9 k«L 

'% q' d.-2. (I6) 
Y'*>~(SL~n .. o)j == ( dx.x'*-i) (s~~~9) d.e(.c::x ... (t\ct-~ 

k«C. J 
0 

1+X +2.xCos ~ k«L kj. 

Yt~KrliBaa (I3), 0~8HH.Il C IIOKODUoll (I5), (I6) f.J. (v,p~o,~~Q)/.xoropaa 
(~a. a.) 1 ~~ 

II pH .1\ p +at <<1 ,D;aer rJiaBH!il BU8Jt B aCHKII%0TKKy J"cl. (Y,p~ aea) 

B .llHEpocxonxucxol xpxrnecxol oOJiacu. ITpx 2.<d< 4. noxyqaeK: 

\ L
1

Y .:>..a.~ 2. 
teL O,pa. .. o,ac.a.o)/ = Sd. j (e-l -1) d.€ ( t::!. 

'l>>i 2..Sd.-tYc~.Coe,o) o ~ '11»1 

.:::: sd. 
2 sd.-1Yd.(oo,o) & v + Co11st 

(I7) 

rrpx d.,. lf : r.'a.J 

"A( 2. I Slf it (e-• -1) d.€ ::t (I8) 
t z. '"-- lll r o,p .. o,K .. o)l - 2 s, '1 s ( (H .. ',-) ~>'>1 !d.-4 '11»1 0 ~ 

.:::: ei'l 1 f11. " /. 

8 

I - ----

·., 
'{:; 

t 
j 
;J 

I 
! 

I 
" 

ITpH d:>~ : l.a"J 

~ 
-<l."f 2. (li-«)h 

-> ~ :1. - ~ (e. -1) v d.~ 
fcl>ll( ,p-o,ac.-o)j - 2.S {(6-d)A <t-4 / a~Con.st~Ig) 

~»i o.-1 ~ Xc~. L 
0 ~»1 

TaEKK oOpasou,Hs (I) x (I7) no~yqaeK ,~t.JIJI R _. Cp,ac)a oxpocxonx-
2< ... <4 

qecxoa xpHrxqecxol oonacrx Blipa:&eHHe (cp. (8)): 

N 1 Jd ! 

R ~ ,,cp.~)l !¥ 2K ('\z :~. at:l) :HZ•h 2.< .. <.. Jl)«i .A. p + 

·;,~«i 

(20) 

r,~te 

o<> 

Jd. =Re.[•) e-t~ 2-~<t/a d.d,; Sc~. (2I) 
~cl- Sc~.-tYctCoo,o) ' 

0 

%. e. ,J;Jl8 KO,ItU81 C pa3K8pHOCU)(J( 2 <d.< Y, aCHKII%0%HEa 

~d(p,~)~ 0%XJIOHJI8%CJI 0% K~accHqecKOrD IIOB8,!t8HHR B 3701 
>.p«i ~ <<1 ' pl. 

o0.11acrx (5), qro xapaxtepxsyerca xpxrxt~ecKHK HH,JtexcoK aerB~eHxa 

11
2 

d: ,, "' S ~'\ ,\ (8). Hs (2I), c yqeroK t..... Yc~,coo,o) = CXl (I6), 
l < ~.. d.-l c1. oo,O; ci..-.4-0 

IIO.Iytla&K n - Q , O,!tHaEO npaK08 BlitlHCI8HH8 C IIOKOIJI•Il 
(.cl..-.~-0 

(I8) ,~taer: 00 

[ ( -•2 I z 
1
-1 J R c p,~) j !:! _..!_ Re.L JA»ll e .&. ~ _ 

.L=Ii p~«t 2.K :ip:~-+~1. -
X/p.\«i 

P"' ., :1. :1.) 
_ 1 cl..·it cp, ~ 
- 2K (.lp'+.)t1

) I ttl. Clp2
+a!

1)j 

(22) 

r,~te pd.·lj(p~~') = R.e. [·) 
00 

ell e-.:ll b..(~t\.:1.~~') -1rj] 
.AC'A'p'L+K..,) p 

orpaoqeHaaa r~BJtEaJI «<>YHKIUIJI p1
,X

1 
• ,llna Rcl.4C'l,at) cooraet-

crBeHHO nonyt~aeu: 
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1. p ('l:) ~-2 -'t~ 
4.·~ A e .Rd.=lt('l,.)e.)l 1:0! 

't<~ 'l.e(ot) 
't»~ 

2.K(eq-f 'Z 2 ln 'Z~,_ 
(23) 

roo I t... 'K ~ ,-i r,~;e Pd.•l:t('t) = J ~ (x) e... 'l~ ~ - i d." xane ua..xa11 orpaHX1l8H-
o .A 

Hall qiyHltlUIII 'Z -./. H3 Cp6BH8DI (22), (23) H (5), (6), (8) 

BH,ItHO, 'lXO npH cJ.,. Lf B l01ltp0Cit0UJI'l8CKOI KpXTHUCltOI 00J16CTII Hll8-

ex wecxo He&naccHt~ecxoe nose~eHXe c xpltlt~tcxo ~excou 

~o~-4 0 x JIOrapxqiMHqecltiU( B~TBJI&HieM. ITpx d ~ 4 xa (I) 1 (I9) 

cne,l{yex, t~ro acxiUlrouxa R ct>li<p.~) B MllltpocxonnecJtol oonacrx 

HM88T U6CCH'l8CUR BH,It (5) C 3') ;a 0 : 
(cblt 

- 2 2.) - 1 pc(>4 Cp,K 
Rd>'1Cp,ae)j ~<<.1"' 2K (~zp2.+ ae.~) 

~lpx<d (24) 

J<e [· r:! e-ti! exp ~- fcl..,.~ C.·p~+ot• ,pz.~tJJjj = 
p)«i 

J .~ '%)«1 

"' 1 z)l -( K -~ .. ,. p' p~«1 
~pA «1 

= expt-fd. .. ~(oo,o,o)j. r 

ITpBMeHeHxe xa.11araeuoro uero,~;a x d=2 B MJ~ItpocxonxqecxoR 

KpHTJI'l8C1tOR 00JI6CTH npxBO,II;HT K Tpy,~;HOCTIIM, CB43&HHHM B nepsym 

oqepe,~;~o c pacxo,~tH:w:ocrn HHrerpa.lloB (I2) npx ae-.0 ( n-t-. 0) 

e.i 

{
~ at£ 

Y c rrk . ~) = ,., ~ 2k1J.' 
d.•2 :.1~ w. ~ 

.; 
.f.ut-t P <pt x 2) = 1 

<t•4 ' 
Clpt•~')•o 

X 
npx k:>. :~~:> 1 , at « 1 

(25) 

npx ;;_ <<. 1 , k <<. r. 

-!..~ p ( 'Z) = 1 
• d&'l 

't-..oc 

JO 

i 

~ 
l 

I 
II 

ITpxt~ew qiop:IWIJ.HO H3 (21) x (25) nonyt~ae:u: t.:wr. 2'l" • 0 • Kax ox:u:e­
c:t-.2.+o·l ... 

t~anoc:r. B /I/, "HynesHM" npxOnu:eHxew ){Jill Rd. IIBJIReTca xnaccx-

t~ecxoe BHp6Z8HH8 (5), KOTOp08 COOTB8TCTBY8T B (I) ftt (~,p~.!C.2): 0 • 

R
(O) 

B MHxpocxonHt~ecxol oonacrx d.·~C~,at) IIB.Ilaerca qiyHxuxeR,nora-

puqilOit~ecu paC1'Ylll81 npH h~.A. (6) .31'0 H8qiH3Jitl8CK08 DOB8,1{8HH8 

KOpp8.114nHOHHOI qiyHitnftH, DpHBO,J;~ee,B tl6CTHOC1'H,K paCXO,I{HMOCTIIM 

Yd..,_(Lfk ,m.) (25), 03Hatlaet, tlTO ~o(k,llt) H, COOTB8TCTB6H-

HO, (5) He BBJIBmTCB XOpOWKM XCXO,I{HHM DpH0JIHE6HH8M ,~tnll 12d.2 (p~~~ 
B 3TOI 1tpHTH'l8CKOI nO,I{00JI6CTH (eM. T6KE8 §4). 

§J. IUKPOCKOIUMX:IWI KPHTIM:C.IWI OEJIAC Th 

B MaKpocxonHt~ecxoR xpuHt~ecxoR oonacrx ~.A.>'>1 npx p:>.. « :1 H 

X.<~{ (eM. §I), T.e. 0<at<<.1 • Ilocne,~tHee, KaK ycTaHOBJI8HO B 

§2, npxso,~~;n x CYIIl8CTB8HHOR nepecTpoRxe nose.neHHII Yd. ( Cyk ,tn) 

npl :IWIHX k (12), no CpaBH8HHD CO CJiyqaeM ~ = 0 , H COOTB8T-

CTBYmiii8Mf H3118H8HHD 6CHWITOTHKH }a ( ~, p~ ~l )I . IlpH HHTerpx-
..,»1 

pOBaHHH B (I4) no ManHM k Heooxo,~txwo yt~HTHBar:r. renep~o HaJIHtlHe 

,~;syx no,~;oOJacreR: tn~>1 H m.«i (0<;}{«1, k«L) 
Hs (12) noJiyt~aew, t~TO s nepsoR xs HIIX Yr:t(~,m.) Hweer BHJt: 

)

d-LJ 

Y i.'d.<~ ( L;k ,m)/ !!:! . Ar:1. (/~A ; 
k<< L ~ 
1>'1»1 

d.=~ '{ ,m :z Ad~4 t,_ ~ ; Y ( [. ) I Ll).'l. 

K<d 
11'1>>1 

C 4C J-lt.c LJd ~ Aa: kA k . Y d>/t (Lfk' m) I ~«i 
II'\>> i 

,II 

(26) 



I 

I 

Bo BTopo~ noBe,D;eHHe Y4Co/k,m.) coBnB,I{aer c (16), npxqew raxoR 

Ke BH,D; '{d(Li,m.) Hweer B oo~ee mxpoxoR npowezyroqaoR oonacrx 

t'Yl= ::>. ... 1, 0<~«1,k<<L .;• H3 (I5), '(16) • (26) nonyqaew ,D;JUI 

aCHMUrOTHK Jd. (.,},pt. ae:t)l CBe,D;YJliiiH8 BHpaJ:8HH.&: 
'1»1 

( (' 
1 :t)l Sc1 volt" Sa Jd.~2. v,p,.!t ~ -r t £~t(K"2) • 

-.1»1. ~ »t 2. sci-1 Ad. .A 2. sa-tYctc"",1) • 
>t «i p;. 

. (4-d.)Ji 

_(_ ( \) p2 x.")/ "" s d. (\1 x.ZJ .s ct J"t<O.<~ , ' '11»1- 2.S A ~4-c:t + zs Yc o) en.c~-2); 
.C«i~,~»i d.-1 cL d-1 d.""' 

'l (27) 
c (v pt.x.L)I S& in.v~ sa g 
J d.= 4 • ) .::: 2. 5 ~ 11 La ).t. + --~ b../ en ~ ~, ; 

""1 Kl »1. c~.-t 1:1 1-n.-~ 2. sa-i 'if 
)(.«1 tp;. de 

( (I l L) I So~. ~'I s .... Jd.>4 v 1p,K _:::: ""li + __ 
~»t >tt.. »t 2 Sa~.1 Ac~. X 2. Sct-tX ct ' 
'1<«1 ·r~ 

01.( ol. Y'IHTHBaa, 'ITO npx }a~ u.p~)(.!.Jj ...., \l ip~x.1j H d.~ .1 acxwnro-
'h>i 

rHKa (1) B KpHrH'I8CKOA OOnaCTH OCTaerca raKOI ze, KaK B C~yqae 

Jd.u,pz,xt.)/ ... co~st, H3 (I) H (27) nonyqaew: 
">) j 

-v ll& 
R (p,x)l =:: ....1._ de I , :n = Sa~. • (28) 

d.=2. K«1 2K c:x.zp;z~.-!2) d. ' {.ci"l. s- y (oo 1) ' 
></p;.»l. ,({ ,( , 

( de) - -~ I 1 R2.<ct</' )(.((~ 2 K 
><ip >>1 

de az" , s 
I OJ - d. z-z-- ; ! ,- t 

(,.X p +X-Z) d. o( Sot-1Ycl(oO,O) (29) 

C)() ( '1-<i )~ 

I.,, = Re [ ~ J ex.p (-i.t.- 2 ~:-~A .. .:\~:;r) diJ r,~~;e 

' ~ 

.; HanpHwep: Yc4.3 ( r.;K ,m)j ~ 2(f/; 
.... 1., k«C. 

YOL.3 (r./~,rn)j = J(C<"'dJ 1 (cH.~Z.). 
"'~i,k«L 
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C.te.JtOBarenuo, npe,~~;naraewl wero.~t otteH.KH noBe.~teHH.fl R z~ct< 1,/p,x.) 
1 waxpocxonxqecxoa x npowezyro'llol xpxrxqecKKX oonactsx ,~~;aex 

pe3yn~rar, coBn~a~xa o Xl&ccxqec.KHM (5) c roqaocr~D ,11;0 Tew­

neparypuoro lflaxropa de.1Zct , noxa1auu xotoporo ,~~;na 2 < d < LJ. 

COBUAJae; c xpxrH'I8CKHM x~excow Ber»neHHa B MH.Kpocxonxqecxol 

oo~acrx (cp. (2I) , (29)). 

HaJIX'IIl8 B BHpaJ:81Utll )l;~Sl :fchlj(.),p2.,XZ)/ (27) JIOrapHfP-
l "" '11>>1 

nqecxoro quaa l.tt 'I> 01e npno,~txr ,~~;u Rd.
11
Cp,at) : 

"" ( X I - ..i.. Ic:l .. it ~ I.a .. lj I elt x'l.r1. 
Rd. .. 4 p, ) ... <::_ 21< (ip2HeZ)1-JCx)/&.!t1/- 2 1< (J.Zp2+ de'2.) , (30) 

Kfp~.,.>i 

s 
r,Jte J (x)... S i& Lt>.• acJUmrorxqecu .uanHI xa,~~;exc BerBneaxa 

2. <i.-14 Kt 
Jtx)/ !:: 0 • Coouercneuao Jt.U .R.o~.C'Z~#!): 

X.«i 

I 
1 rct."1e11.)(.2r1 -'t~r~ 

Rd.zlf c~,de) .!::!.. zk'r
2 

·\2. 'rz e 't. (JI) 
~ »'l..c>c.) \.• ?.; ' 
M«i 

T • 8. ,ltn.ll d. sl.l B .ua.KpoC.KOUH'I8CXOI (H npowezyrO'IHOI) .KpUH'I8CKOI 

oonacrx rax ze, ·xax x MK.Kpocxonxqecxoa (22), (2.3), HMetr wecro 

Be&~accxqecxoe noBt,~tesxe c norapx~qecKXM rewneparypBHM ~x­

ropo.M I en ~'T1 
np• ~pwanHOK 3B6'18HHH xpxrnecxoro xuexca' 

paBHOM Bynm: f4M. '1c 0 (29) •" 
c:l~ij-O 

HA.Kosett, JtU ci> LJ X3 (I) • (2'7) no.11yqaew acxwnrorny 

Rch4 cp.~) ' COBU8,1{4JIIIYD c yaccxqecxoR (5)' r.e. '12«>1(s.O 

Rd>4 <p.~) I~.,; 2~ 
. 'Yp~»j 

rd. .. ~ (.32) 
(J.1p'l.+ ~7.) 
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§4. 3AKJIDtrn:TE1IhHiiE 3AMEl.lA.Hlffi 

Or:uerHM B nepsyn oqepe~», liTO nonyqeaaoe uero~ou HH~paxpac­

aoR aCHMDTOTHKH DOB8~8HH8 ~Byxroqeqaol KOppe~RnBOHHOI ~YHKnBH 

B KplrlTH118CKOI OClJlacTH ~U MO~Uel C d."> 2. (20-24) H (29-32) 

y~osnersopaer rHnoreae o~sopo~aocrx (B) B ee cJtaOol ~puei7,B/, 
r.e. TOJt»KO B MHKpOCKOnH118CKOI Jri MaKpOCK0nK118CKOI DO~OOJlaCTRXI/. 
3TO nO,D;TBep:K,D.aeTCft ,D;Jlft cl.=3 aHaJlH30M BYC0JtOT8Mn8paTypHYX pa3Jl0-

K8HHR /7/ (cu. §I) H oauaqaer, qro oOnacr», r~e HMeer uecro •MH­

xpocxonHqecxaa" aCHMnTOTHKa C KpHTH118CKHM H~8KCOM B8TBJI8HHR ~~ 

(cu. (B)),npH nepexo,D;e x uo~enRM c d.>2 cyzaerca. Tax xax B npo­

uezyroqHOR KpHTH118CKOI no~oOnacTH: 'l.""'Ze(x), a!<< 1 , 'l.>'>A ~Jlft 

d > 2. , B OUHIIH8 OT d."' 2. , HM88T M8CT0 npe~CTaBn8Rll8 ( 10) 

(cp. c (B) npH X"'i ,~ ... i ), xoropoe cnpase~JIBBO H B uaxpocxo­

nHqecxoR OOJlaCTH. 
laJlee, KaK ycTaHOBJl8HO B §2, B8TBJl8HH8 KOppe!RnBOHHOI ~yHK­

nBH (6), (20) B MHKpOCKOnHq8CJt01 ltpHTHqecxol OOJlaCTH C H8HYJI8BYM 

HH,Il&Kcou '¥/.d. Hcqeaaer .-u paauepaocu uo.-ux d" ~ : }' .. '(./ld. = 0 (21). 

AHanorxqHYK oopaaou Be,D;er ceoa noxaaareJ» ~d. (29) reuneparyp­

aoro ~ropa acxunrorHKH Jidcp,x) 1 uaxpocxonHqecxol oOnacrx, 

DOCKOJI»KY YCTaHOBJl8HO, UO "1/.u (21) H '1/_ct (29) COBnyapT (cJla­

OHI cxeiJUIHr /7,8/). Qllaaxo noBe.-ene Rc~.,/P•x>x, coonercrBeHao, 

~da4(~,~) (22), (23) H (30, 31) H8 RBJlft8T~ft KJlaCCH118CKIM 

(5-7). Haxoaeu, npR d >l:i nonyqaeu ~.,.~a 0 (24), (32). Taxu 

00pa30M,d·~ 0T~8Jl48T OOJlaCT» K~aCCH118CKOf0 DOB8 .. 8HHS KOpp8Jlft­

IUIOHHOI,ciiYHKnBH RrLcp.x),R«''l,it) , u• ~d·~·o , or paa-

il oooo~ene ycno••• c~aooro cxel~xara /?/ aa c~yqal Jlora­
PJI41111ncxoro B8UJI8HHS H "/4•11s0 Qq8B~HO (8). 
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uepHocrel d<li , ~u Koropwx '¥/.d.<~>O. Yc:raHosneHHaR aaBHCH­

uocu KpHTH118Clt0fO HH,Il8KCa "'/.d OT paa:uepHOCTH flO,li;TBepz,~taeTCR 

IIHcneHHYMH pacqeraMH 14,!0/, a :raJtKe cornacyerca c ouesxaKH, 

nonyqeHHHMH ~Hmepou H BHJI»COHOM /ll, 12/, KOTOpYM,O,D;HaKO~e y,D;a­

JlOC» ycraHOBHTa nose,D;eHHe Rd Cp,K) , Rd. ez,at) B xpnxqecxol oo-

nacrx npx d.= Lt • Tor <Pax:r, qro Rd:it JriMeer B MHJtpocxonxqecJtOI 

OOJlaCTH norapH~MH118CK08 B8TBJl8HH8, HaJlHIIH8 KOTOpOrO flO,li;TBe~a-

8TCR aHaJlH30M BYCOKOTeunepa:rypHYX pa3JIOlE8HHI npH d = '.t /13/, :rpe­

OyeT Oon»wel ocropozHocrx npx nocrpoeHHH reopHH soa:uymeHHR no 

paauepHocrH d..,. 4.- f. /II/. B paoorax /II, l4/ npe,D;noJiaranocb, 

liTO npH d =it B KpHTH118CKOI OClJiaCTH HM88T K8CTO KJiaCcHqecxaR 

aCHMnTOTHKa (5). 

BYqHcJIRR Yc!Coo,o) (16) ,IIJlR cl=3 , noJiyqaeu Yd..,3(oo,o)"' ~ 
r.e. ~d.3 '"" Ltj112.zO.Ii0(21), (29)~ 3ror peaynuar ornHqaercR or 

qHcJieHHYX pacqeros H axcnepHwearanbHYX ,D;aHHYX ,D;JIR rpexuepaol 

MO,li;8JIJI ii3HHra ~ct.:\ 0,01,/1+0.1 / 4,lO/, OU8HOK, nOJiy118HHYX C no­

MOm»n T80pHJf B03MYD18HHI no paauepHOCTH d. ""'-J.- € : 3'2 r:J.. 3 z 

:::::0.037 /Il,l4/ HJIH ypaBH8HHR I!8JlJieHa-CHMaH3HKa: r;_4•3::::'Q033/lS/, 

O,IIHaKO nyqme, 118M p83JUTaTY pa60TY /!6/ ~<1.=3::. 0.5 H / 17/ 7lo~.a3f::! 
z o.61t 11. 

llOCKOJibltJ BC8 paC118TY B §2 cnpaB8~JlHBY ,li;JIR HenpepYBHO H3-

M8HRnmerOCR napawerpa d , MQlEHO no H8npepYBHOCTH npOAOJIEHT» 

7l.a.ct Ha cl=2. • Ra (16), (21) nonyqaew ~cl .. 2:0 o. TaKHM oOpa-

aou,,D;JtR paauepHOCTH d=2 KpHTH118CKHI HH,IllltC '1(_d , onpeAeJleHHlil 

H3 aCHUOTOTHKH B MHKpOCltOnHqeCKOI XplfrJfqiCKOI OOXaCrH, ~OpMaH»-

HO paBeH Hynn. KpHTHIIeCKHI HH,Il8KC ~d.=2. , noJtylleHHlil H3 aCHMn-

J/ ~aHJiyqmel 0,1~,01 ,li;JIR ~d= 3 , npHHRTO celqac CIIHTar» 
"/_d.3- 0.05S ±O.ol • 

IS 



I 

TOTHKH B :ua.KpOeKOIIHtl8eKOII O!lJiaeTH aHO:uB.JibHO B8JIHX: ~ c:l:;{" 2.5 (28), 

TOt~Hoe pemeHHe ~aeT ~d=a~~ / 4, 51. To, t~To Bee H3BeeTHHe KeTo~w 
npH!lJIHX8HHOrO paeti&Ta KpHTHtl8eKKX K~&KeOB H8 pa!lOTaDT npH d~ 

= 2. , HJIH ~aDT eYDI&eTB8HHO OUHt!HH8 pe3yJibTaTH, yKa3HBa8T Ha 

ene~H¢MtleeKyD oeo!leHHOeTb 3TOrO eJiyqaa: ~BYXK8pHall K0~8Jib ~3HH­

ra H8 IIBJIII8Tell aHaJIOrOK Tp8XK8pHOI, ~Jill H88 H81IpH8KJI8LIO HyJI8B08 

npH!lJIKE8HH8 (4), (5), OHa O!lJI~aeT aBO:uB.JibHO mHpOKOR "KHKpoexo­

IIHt!8eKOR O!lJiaeTbD" (8) (eM. HatlaJIO §4), t!TO npHBO~HT K HapymeHHD 

eHJI:DHoro eKeiiJIHHra H T.~. 17, 9, 121. MeTo~ Aile /16/ ~aeT ~~~ 
lld=2. = 1 ' K8TO~H BHJibeOHa 1121' renb<Jla.~a-JlaHrepa /17 I' br-

~ana / 9/ npKH~HIIHaJibHO H81IpHK8HHW ,Jt.lla d." 2 • 

Heo!lxO~HKO OTU8THTb ta.ue, liTO XOU ~Jill d-,.4. 1Zct H ,!tpyrue 

KpHTHtl8eKH8 H~&KeH eOBn~aDT e H~8KeaUH T80pHH eaKoeorJiaeOBaH­

HOrO nona /4, 1D-l3/, KO,lteJib H3HHra ~Jia pa3KepHoeTel 6on:Dme t~e­

Twpex TOt!H88 eOOTB8TeTByeT pemeHHD 0pHmT8RHa-UepHHK8 /4/ e ct>~ ; 

npH e >-- ec ~BYXT0tl8t!Hall KOppeJIII~OHHall 4JyHK~HII He paBHa HYJIJl (24) 

(32), T.e. HueeTell "xBoeT" y TennoeUKoeTH CvC8) H T.~. OTueTHY, 

t!TO T81IJI08UKOeTb c" (e) npH e ~ Gc OTJIHt!Ha OT Hyna ("XBOeT") 

H KOHet~Ha, npHt~eu, ~Jill d.~ao Cv--+- 0 BeD~Y npH B>ec , T.e. 

OOJiytla&Y, KaK H Os~aeTell B 3TOM enyqae /l8/, KllpH-BeReeOBeKBR 

npe,l(eJI /4,10/. 

TOT 4JaKT, t!TO KOH8t!HH8 p83YJibTaTH ~Jill ~~ H 4lYHK~OH8.JibHH8 

4lopw aeHMDTOTHK Rd. H Rd. , noJiyt~eHHHe Hae,OJIII!HK ueTo,~tou 
(§I - §J), H8 3aBHeiiT OT pa,n;Hyea B3aHLIO,lt8HeTBHII .i\.. H napaY8Tpa 

L
-i pemeTKH ao~ , llO,ltTBeps,n;aeT rHDOT83Y yHHBepeaJibHOeTH KpH-

THt!8CKHX IIBJI8HHII ,D;JIII B3aHLIO,D;eReTBHH e KOH8t!HHY p~HyeOK /
4
,!9/. 
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CIIHTaJl eBOHK npHIITHHY ,ltOJirOY OO!lJiaro~apHTb B.K.~8,ltiiHHHa, 

~.B.BoJIOBHIIa, E.A.~HHa, B.rr.~ponosa 3a none3HHe o6eys~eHHII 

H 3aK811aHHII. 

ITPIJIOIEHHE 

B HaeTOlllii&Y nyHKTe uw noxazeu, liTO aeHunTOTKJ<a fa.c->,p~~z) 

(2) peryUpHa B OXpeeTHOeU .ip'«1 IIpH JlDdOU 4JKKeHpoBaHHOY 

at1 <<.{ , T.e. B XpHTHqeexoll OdJiaeTH. 3TO 03Halla8T, liTO 

fd.C->,p~x.~), == td.C~.o,ae
1

)j +o().p)<fiv.~l)/, npxqeu aexunTOTHKa 
'll+oo,.>.p~<-1. ~+.o v+.,o 

Cfd.(,}, lt~)~ H8 np8BHllla8T Jc( (-.>, o ,)(..~)~ : <f<i ( .Y,x.
1.y; (v ~)~ ::.C ._. 

ll»i ">'>1. Jol ,o,l(. ~>> ac: 
rrpe,~teTaBHK (2) B BH,lt8: i 

T}>.t~ ;' . 
( a. 1) ·L ( 5 ) d-2. -i.(l :rc:~.CV,p.)(. -= 72 J c:L(j~ d&(s.\1& e. ~ 

0 • 

x 2i. a.s.~[%.+J.pCos9~J St.,[%-l.pCoseqJ (rr.I) 

~ [:1;, -r>.p CDs eRJ [:11, -1pCos 9@ yd. cr.;i~~~', ~t~:~ 

l!3 (n.I) en,~tyet, litO npH 2.<d.<'J. , KOr,~ta YctC%,m.){ <oo (I2), 
11. t a 2 k<<L 

npe,~;u ~m. ;d. (.J,p,de.) 6ecKOHnea, npHII&K paexo,~tHTell ronxo 
11-+oO 

Re..5c~.(v,t,~z.) .Ton neer Meeto • ,~tu e.11y11a.a d.='t. (I6), 

a np• d..>li Y., l[,/1< ~)j-oo(I2) 11 npuen .f.:ttt fcl (..J,p~i1t.2) JtOHniH. .._>, ) &fJc+OO .,..,...., 

B noene~Heu eny11ae noeraBJI&HHa.a npodJleua pemeKa, taR Kax 
• fd. 0, p~ lt ~) l (rr. I) aHaJIHTK'I8exaa qiyHKIUUI p'~- • 

'11»1 ~ 
PaeCYOtpHU 2 < d.< 1{. H ~z. .. 0 , tor,~;a ,li;Jia }<i. ( .J,p~ lt mO) B3 

(rr. I) nonyqaeM ( C, • Cos 9) : 
4pz.~;•>.•v-A 

I 

~: I f.,_ o, pa, ~1,. o)/ ~ I ~ ~de ~ 1:1~ -~1;:.,l5aiYo. /,»r 
Jl+4p1~ 1 >-'J ( ) 

v I ~2 
+ ~ j de ~ ~~ + 

o -.{J.+Ifp•~~>.''ll d. ll-+oo 
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fl ~·At~ 1:1 J.~ 

+ %.) ~e j /'JA. -).tptd\1};2./Yc~. 0 
ll+lfp't/J.ty 'I 

L ..... .., l::i 

!::! % ~<~~~> i tn 4;"-A\> / "•>1 + 21Jt:>+ &. c~A .. ., ~~e'-.ltJJ/ cn.2) 
4p'l.J<A v~oo 

C ~pyrol CtOpORH,H3 (IT.I) c~e~yet, qro: 
'(}').. .. ~ 

lfo(~,pt,~t)j'l»1~tz5 a:.. • 
lfp'A'-J+A (1-lfp ). .J)Yc~. 

)I ~ ~2.,\ .. J-Itpt..\~J 
A 

~ i • 
2. Y._(j,o) (IT.3) 

T&XKM oOpaaoa, KaK nOKa3HB8m! 0~8BEI (IT.2, n.3), aCHMDtO!HKa 
J4 (~.pt,.c..

1) peryupu no A1pz. « i • n.uerc11 o~orapxrp.necsol. 

.AB~OrHqBYt p8CC1X,II8HKS CDpaB8,UUY )til a:.~ , JtOr)ta 

~a11(G4,o)Mt)tJI8BBO pacrer np• t;k .. ao (16). Yntpz,J;eoe ,c.-uuaoe 
~u ~h o ,oea rpy.-a pacnpocrpulerc• 1a cJyqal o < ~ <.<.1 aero.-ox, 

cxo~BYif c (U.2, n.3), • c yqeroa roro, qro Y2 ,ct,Jt(~,"")/ <.oa(a;). 
kccC. 

3ro npxao..-r Jt xaMtltBBm xapaxrepa acBKnrorKKB f~'"·P~K1) no 
Cp81HtBKm CO CJyqaeM OI<.~C), M.= 0 (CM. (27)), O)tB&KO OC!8BIII8! 

ee pery.upsol no o' p1A1<< 1. 
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