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A H. H o T a n a H 

2 00K838HO, 'ITO rrpoue.aypa BHBJIHTH'IeCKOro IIpO.LJ;OJI)KeHHH 110 KOHCTaHTe CBH3H g 
11 2/ -

rrpe.anaraeMaH a pa6oTax ' .amt ycTpaaeHHa: yn~Tpaq:moneToBbiX pacxo.aaMocTea a aerre-

peaopMapyeMbiX TeOpHHX, IIpHBO.LJ;HT K KOMIIJieKcHb!M 3HB'IeHHHM Ha6mo.aaeMb!X BeJIH'IHH. 

Abstract 

It is shown that the procedure of the analytie:al extention over the coupling constant g2 which was suggested 

in/2/ for removing the ultra-violet divergences in the unrenormalized theories, leads to the complex values of the 
observable quantities. 
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Ill 121 
B pa6oTax ApHOBHTa H .Qeaepa , a TaK;>Ke Kynepa , .aenaeTCH nonblTKa c no-

MOWbiO npoue.aypbl SHSIIHTH'I8CKOI"'O npo.o;OII)K8HUSI no KOHCTSHT8 CBSI3H g :l ycTpaHHTb 

YllbTpa¢HOII8TOBbi8 pSCXO.OHMOCTH B H8KOTOpbiX HenepeHOpMHpyeMblX M0.081ISIX TeopHH IIOIIH. 

ABTOpbl nOKS3SIIH, 'ITO HYKIIOHHSSI cPYHKUHSI rpHHa 
1 

KSK cPYHKI1HH BpeMeHH G ( g :l, t) , 

HMeeT cywecTBeHHO oco6y10 TO'IKY B 0 HIIH 
1
KaK ¢yHKUHH saeprHH G ( g 2 , E) 

1 

HM88T TO'IKY B8TBII8HHSI no KOHCTSHTe CBSI3H g 2 
B TO'IK8 g2= 0 , npHM8HHB npo-

I18.l:IYPY SHSIIHTH'I8CKOI"'O np0.001I)K8HHSI no , OHR !IOIIY'IHIIH KOH8'1H08 BblpS;>K8HH8 AIIH 

cPYHKUHH rpHHa B cnyqae T0'18'1HOI"'O B3aHMO.o;ei!:cTBHSI, OTciO.o;a aBTOpbl .o;enaiOT Bb!BO.O I 'ITO 

HenepeHOpMHpyeMOCTb B3SHMO.l:I ei!:CTBHSI CBSI3SHS C pa31IO)K8HH8M no g :l B Te OpHH BOa-

11 21 
HH*e Ha MOA 81IH 1 HA8HTH'IHOH paccMoTpeHHbiM B 1 

1 6y.o;eT rroKaaaH0 1 'ITO BbiBO.o; 

STHX aBTOpOB OWH60'18H,_ TSK KSK rrpe.o;naraeMaH HMH npoue.o;ypa 8H81IHTH'I8CKOI"'O npo.o;on-

)K8HHH no g :l npHBOLJ;IIT K KOMnll8KCHblM 3H8'18HHSIM Ha61IIOLJ;S8MbiX B81IH'IHH EN 

lco6CTB8HH08 3H8'18HH8 SH8pl"'HH OAHOHyKIIOHHOI"'O COCTOHHHHI 1 lnepeHOpMHpOB8HHSSI 

KOHCT8HTa CBH3HI 1 'ITO npOTHBOp8'1HT 9pMHTOBOCTH I"'8MHIIbTOHHSHS, 

PacCMaTpHB88MSH M0.081Ib HBIISI8TCH HenepeHOpMHpyeMbiM 8H81IOI"'OM H3y'I8HHOlt HSMH 

131 II. u 

paHee M0Ll81IH, OnHCbiB8IOW8n B38HMOLl8HCTBH8 CK81IHpHOI"'O M830HS CO CT8TH'I8CKHM HyK-

IIOHOM 1 KOTOpbilt MO;>KeT H8XOLJ;HTbCH B .l:IBYX COCTOHHHHX lnpOTOH p H H8HTpOH n I, 

OTIIH'I8IOWIIXCH .o;pyr OT .apyra no Macce. raMHIIbTOHHSH B npe.OCT8BII8HHH B3SHMO.o;eltCTBHH 

HM88T BHLl: 

r.ae 

TT"(t) = fd~ a a (~ '<' •>l'kl • )( - tiWI + oiWI APt"')-¢ "'• t)= .:.~(-zw ak ·a;r 

...... 
oil'" v (k) t 

at ~ .j2w 

cPYHKUHH o6pe3SHHH 1 
v(k) = exp I - w - !l 

2L 
/3/ 

0CT81IbHbl8 0603H8'18HHH COBna.o;aiOT C 0603H8'18HHSIMH , npH'IHHHSH cPYHKilHH 

onpe Ll81ISI8TC Sl C00THOW8HH8M 

Ill 

) I 
121 

I. 

D(t-t) 
1 :l 

i D ( t - t ) = < 0 I T (; (t ) ir'(t ) ) I 0 > = I 
-tw lr - r I 

w:l v :l (k) r 1 2 • 131 
1 2 1 :l It 2w 
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/3/ . 
B OCT81IbHOM· M0.091Ib 001IHOCTb!O COBna.aaeT C H MO)!{HO uenocpe.OCTB9HHO HC001Ib30B8Tb 

pe3y1IbTSThl pa6oThl 
/3/ 

HHSI 

PaccMOTpHM Bhlpa)!{euue .ans co6cTaeuuoro 3uaqeuus sueprHH o.auoRyKnouuoro cocToSJ
/3/ 

• B cnyqae B3aHMo.aeil.cTBHSI /1/, noaTopSISI BhiKna.aKH pa6oThl E.,(N=p,n) 

;s/' /eM. B npH1I0)!{9HH9 B H <tJopMyny 181 I' nonyqHM: 

r.ae 

m H 

oo oo 00 a" 
EN=m+aN~mi (aNi~m)4 

fdx
1 

••• Jdx
4

x1 ... x 4 expl14 (x1 ... z,J1, 141 
,=o 

0 0 
a~ ... ax, 

Am 

4 
e e+m .f<l.li a 

I (x ••.• ,x)=2li '!?(k):t I(-) f J=m 
1 

q 1 q w 
It e=1 m=1 

2 2 
m=m

0
- '1'2 g I v(k); ; 

{l..m= {l..m exp 1-,/I . .....!!!L 1 · 
0 1 W I 

/3/ 
- Kouequhle napaMeTphl /no.apo6uee eM. I. 

aN= 1 (N=p), aN = -1 ( N = n) 

~~·-

OrpauuqHMCSI uccne.aoaauueM nHwb qneua pSI.aa /4/ npH ~m
2 

Q
2 
= - E 2 

2 
= - i f dx x _a_ exp I f 

1 
(x) I = i f dx [ exp I I (x) I -1 ] 

~m 0 ax 0 

2 2 
·IWa 

l(xJ = llxJ =2& I ~L e 
t w 

/5/ 

/3 I 
B cnyqae nepeuopMHpyeMoro aaauMo.aeil.cTBHSI, paccMoTpeuuoro B , ¢YHKUHH 

exp I l(z) I SJB1!SJeTcH nuTerpupyeMoil. B z = 0 npH ycnoaHH 8
2
1 rr 

2 
< 1 , a a o6nacTH 

0 ~ arg z ~ rr/2 
HB1IH9TCH 8H81IHTHqeCKOil. H .OOCTaTOqHQ 6hiCTp0 y6biB89T ua 6eCKO-

X=- iy H nepeATH 
ueqHOCTH. nosTOMJ B /5/ MO)!{HO npOH3B9CTH 38M9HJ nepeMeHHbiX 

OT HHTerpHpOBaHHH no nyqy [ 0, i 00 ) K [ 0, 00 ) , TSK qTO ( 2 HB:rJHeTCSI .aeftCTBHT91Ib-
/3/ 

HOlt B911HqHHOit npH nepeuopMHpyeMOM ToqequoM B38HMO.aeftCTBHH • 

B cnyqae uenepeuoMHpyeMoro B3auMo.aeAcTBHH /1/ ¢YHKUHH l(z) 

npH M81IbiX z H 6onbWHX L cne.ayiOWHM o6paaoM: 

.,2 • 
f(z) "'_6_ (1ZJL + .Jf.. 

"2 L 

•2 
) I .JL + i ZJL I « 1 • 

L 

4 

a /5/ ae.aeT ce6H 
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3/ 

I ~ 

CTH 

CJCO-

TH 

e6R 

... ~---·-~-~~-

npH KOH9'IHb!X L exp I I (z) I 8H8JIHTH'IH8 B Z = () H nocTaTaTO'IHO xo-

powo y6biBaeT B o6nacTH 1 T .e. Q2 SIBJHI9TCSI Jle'\CTBKT9JibHOl! 

aenH'IHHoli,KaK H s nepeHopMapyeMoM cnyqae 1 H pasHa: 

Q 2= J d x [ exp If(- ix) I - l] . 
0 

O.oHaKo a 111 Henb3SI nepel!TH K T. _."" nOCKOnbKY HHT0rpan B 

g2 
I (-i X ) _. --

" -+o 11 2 

HbiX X=-iy
1 

TO 

Ecna )!(e nepeliTH K T, ... ""' 

6y.oeM HM9Tb KOH9'IH09, HO KOMnneKCHOe 3H8'IeHHe 

Q
2 

- i ( dx [ exp l I (x) I -1] . 
0 

~HTerpan 181 CXO.QHTCSI, nOCKOnbKY npH I (x) 
z-+o 
L=:x:~ 

171 

i X =- !l 
paCXO.OHTCSI 

.oo aaMeHbl nepeMeH

Q2 

181 

npoTHBOpeqHe Me)!<.Qy 17 I H 181 lipOH30WJ10 aa-3a He38KOHHOro nepeHeCeHHSI npe.oenb-

Horo nepexo.oa I. ·•"' B 151 no .a 3H8K HHTerpana • noSICHHM npOCT biM np HMepOM: 

1 

J = lirr (- 2 i) ( d X r(lx:fa) 2 
= fim 

(ix + a)3 
0 a -+0 

1 
a"I 

="" 

E cna )!(e nepeliTH K a 0 liO.O 3H8KOM HHTerpana, TO 

J 2 r dx x3 
0 

-_L 
r ,.2 

1 ' 

2 
noK8)!(9M Tenepb, 'ITO npoue.oypa 8H8JlHTH'I9CKOrO npO.OOJ1)!(9HHSI no /1 , npe.ono-

/} 2/ 
)!(9HH8SI B 1 

1 npHBO.OHT K H9np8BHJ1bHOMy pe3yJlbT8Ty /81 • .lleliCTBHTeJlbHO, nonO)!(HM B 

/7/ g 2
= -l ( l "0) H nepell.oeM K L ="" , Tor.oa 

I I 

..CUx 
e 
w 

/9 I 
I -ll. 

121 2 
KaK noKa3aHo a 1 aHanuTH'IecKoe npo.oon)!(eHHe Q2 ( g 

1 
) s o6nacTb OTpHuaTenbHbiX 

g: ( &/=- g 2 ) COOTBeTCTByeT H3MeHeHHIO KOHTypa HHTerpHpOB8HHSI OT nyqa ( 01 "") B 19/ 

K KOHTypy 1 nOK838HHOMY H8 pHCYHKe 

-------y-~~-L---------z•:.x_+_i_y ______ x 

n OCKOJlbKY nO.ObiHTerpanbH851 cpyHKUHSI B /9 I 8H8J1HTH'IH8 B o6naCTH 

C HCKJllO'I9HHOii OKpeCTHOCTb 10 X + i y = !) 1 TO MO)!(HO nepeiiTH K HHTerpHpOB8HHIO no 

K KOMnneKCHOMy Bbip8)!(9HHIO /81. OCH y H T8KHM o6p830M nepeiiTH 

5 



AHariOrli'-IHO :-..10/KHO IIOK-138Tb, 'ITO ll HJHI nepeHOpM HpOB8HHOH OOCTOSIHHOH CBSI3H gr 

OOJJy'-la€TCSI KOMOJ1€KCHO€ Bhlp8/I<€HH€, 

Vf3 BhiW ecKaaaHaoro cne.::1 yeT, '-ITO raMHJibTOHHBH I l I stBJisteTcst HenepeHOpMHpyeM hiM, 
2 

T8K KBK npoue.oypa aH8JIHTH'-I€CKOrO npO!lOJl)K€HHSI 00 g npHBO!lHT K KOHe'-!HhiM, HO 6ec-

CM hiCJl€HH hiM C cpH3H'-I€CKOH TO'-IKH 3p€HHSI pe3yJibT8T8M. 
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