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PaccMoTpeR BONPOC YCTOKYMBOCTH AByMepHOR MBCCUBHOR mMonenA
Tuppunra, BKIOuanmedt cocrasENe mons mums VY © (¥° N -
- KOMNOHOHTHHJ CHMHOD B M30TONKYOCKOM HNPOCTPABCTBE; ( »{,2, .#)
HattzeHo BMpameBMe RAA SCUMITOTHKM PPERTUBHOrO NOTEBLUaIa COC-
TABHOIO NOAA ¥ NOR838HO, 4YTO nNpy & =I,2 NpPE ZOCTATOYHO Ma-
nHX 9 (3- KOHCTgH™ B3auMOzei#cTBMA) TOODUR ABIAETCA yCTOH-
Y4BOi#t. PaccMOTpeHa :=T@ X6 TSOpuS B ApejeXNe GonbmAX V (¥~ ;-‘.);
ApUBEJOHH 8PryMeHT™H, NOKASHBADLEMMS, 4TO ZMAA 3HAYGBUHA N>

TEOpHA ABAAGTCH HOYCTOHUMBOH.
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R.P. GRIGORYAN

ON THY STABILITY OF THO-DIHMSHSIONAL
TIAAING i{0DsL

The question of the stability of two-dimensional magsive
Tirring model, including composite fields of the type ?"\'f‘[yiﬁ.
component spinor in the isotopic spacg) is considered. The
expression for the asymptotics of the effective potential of
composite field is found and it's shown that for N=1,2 withg
being rather small, ( g is the interaction constant) the po-

tential is stable. The same theory is considered in the liwmit

1
of large /V C/V"' 72 ); the arguments showing Lhat for

values A/ >2the theory is unstacle, are given,
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Interaction models, including conmpoaite fields are inten-
sively discussed lately. Discussion of asuch models scens to be
useful, as the recuirement of the siability wiih reapect to ex-
sitationsa, cosresponding to composite ficlds operators, can
lead to additional limitations on the models ¢( by stability we
mean a limitation of & potaontial from below). It's convinient
to stuay the problems of stability of theoriss uy iuvzatiga -
ting the asympiotics of.the solutions of renormalisation group
equations for effective potential, that appear to b2 inhomo -
geneous for the potentials of composite ﬁ.eldsh] .

In the present paper the probvlem of the stability of two-
dimensional rassive Tirring model, im .ding composite fislds
of the type Figé ( 'f“:ls M=  aponent spinor in the
isotopic space; ¢sdy... N¥) ere considered, This model is
asymptotically frea, In item 2 the equation of the renormaliza=-
tion &roup for generating functiomal of Green's funotions 1is
derived and its asymptotics is found, The expression for asymp~
totics of the effactive poteniial of the cvomposite field is
also found, In item 3 tfao eane model is considered in the limit

of large m"’f‘ )in this case all the values are csloulated

3=




preciaely. In item 4 the comparison of the obteined results
with the results of the uaper[zj are given,

T T T

2. So, let's consider the theory deseribed by the langran-
glan

L= iBi 8 - mFi e 2 (Fige)? )

The generality functional fer renormalized Green's functions
(for both elementary and composite fields) has the fornm [1]

jdx[[ @0+ F T ek ZF W okz o KZ,K]
Jd ‘i @ (2)

where Aﬂ is given by the expression

Ly = Z, (F3p -2 MF W+ $ 2 (Fip) o
( Z”Z -renormalization constants of Y - field and the ver-

tex (y— }") correspondingly, the value ([ ZH)QL }«.

is the mass counterternm ;

Z is the sourse to the elementary
field end K is the sourse to the composite field).

Let's limit ourselves to the case when Zi:éi- (o]

and K does not depend on coordinates, Introducing W (K)

by means of the relation- - MK(K) = Q“) W(k) (Qw

is two-dimensional volume) and following the papaer M we

deduce the renormalization group equation for W(K ). It hes
the fellowing form - '

L) s 2
(15 3)13— + y K2 w(k) = g K 5K 4)

where

A3) = p; f/’ g—-g’,
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b‘:- ,;73;4122 Z;Z' = - _/;_.:_ii?) l

_a?=(r§’;zi-a%42,z;jé=-§w ,
)2 .—_0.3/; 23-5?23/13;422;%_ 'y

/4 is on auxiliary mass, and the results in (5) are given in

(5)

the lowest order approximation over the charge. (l\_lote, that
in the one-loop approximation Z,._ is 1limited; besides, since
the renormalization constants can be chosen independent of
‘masa parameters of the theory?"ythervalues ZN and Zz can -
be chosen equal to each other. Since the value ()(4. Q ., then
according to amalysis in paperfﬂ, the asymptotics W(K)
at A —» oo is proportional to K2 (the 1limit W(k) is sup-
posed to exist at 3 —» O ). Fresenting \X/(K) in the forg
W(K)= a K2 we find the equation tor (L : ‘

(m%*ﬁa}‘*?d)a = )2 (6)

(the term Jg_ K at K-> oo is omitted). For the renormali-

zation prescription described in[ﬂ the asymptotiecs W{K)a:{d
consequently a s does not depend on mass parameters and ,1

Solving the equation (6) we get the equation for asymptotics

of W(K):
. Y24, 2 (7
W(K =-5’(}’v—_3)32[1+qg 7 K5 w#2




h W
e expression for asymptotics of the gffective potenvial V(Z) %

determined by the relation ‘
V{Z)=-wK) + K5, '
Z = 2_"!/- . K =0

2k ° N 3%’

«8)

<

has the following form:
V-2nv

’ - 2 — el 2
V(z)=- L£29°[1+cg™> ["Z°; w2,

in the case A =2 for V(Z) wz have

] 2 / ‘1 2
= { - N
V{Z r d (G @;g) Z (10}
from formulae (3} and {(10) one can see that when /V=i,2
and g iz rather sma]..l the potential is stable Airrcspective of

the quantitics and the signs of unknown coanstante C'g and C,,

i one can se2 from formulae (9), the second summond dominates

for N>2 and .at emall » and in this casc one can't say
anything definite about the sign of V(Z) as the sizgn of >
constant C1 is unknown. However, the supposition that Cq=O :
for any value of N secms to be reasonable, The first argu-

ment in favour of it is that the exponent of g is fractiorel
for afgifrarylv in formula (Y Secondly, the exsct solution of :
the modsl at large AN (/V ~ -’-’-—) a8 it

e
‘will be shown in item 3, leads to equality (¢ = O.

The congidered situation may charnge if w2'll  teks values
g>1. However, in tais case the exnressionz (7}, (2) ana

f10) ere in general improper and to solve the -ucstion of ihe

FErSE o

stability of the systam onz zhould ¥now the bshaviour of
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functions p(g),&’ and 5’2 at large g without the per~

turbation theory.
3. Now let's consider the same modzl at A/~ L ior such

velues of /V one can calculate coefficient (3 in expres -

sions (7) and (9).
In this case the malin contribution to the expressgion for
W(K) comeg from diagrams, procertional to the value

: /V(/Vga)"(n is the diagram order). Let's present W(k)

.in the forn

W{K) = Wi (k) + w; () (1)

where M (k) corresponds to the sum of the seriesz of dia~-

=

rams , the gensral term of which can be presented in the form:

a1l other diagrama we'll relate to Wz (K) o« -0 geriz oI

these dizgrams will cesin witn the disgreas of the niird or:i-p

]
I
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in /Vg. {he first bwo tsrws of thi
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{ Diagrams, corresponding to countsrterms are obvious to con-

tribute to Wi(K) ana W, (K) ).
The asymptotics of W) [k) is eesy to calculate ( Wj

represents the sum of the series of the geometric progression)

4
Wik ==L 5 K>p
The vai_ues F(’) ’ b’ and Jé are calculated exact-

i1y and are equal correspondingly to
= - _4/—- 3 — _ N pe
ﬁ[g) 2r g J b/—' - P)

p-
Ja k— _M. .
2 ,
Now let's substitute the relation (11), with the value W4 (K)

determined by the expression (12), into equation (4) for

K> /"l in which the values F@)) a’ and azare given
by the relations (13).We'll get the homogeneous equation for

Wz (K):. |
-
(,.% *F(’)%"'XK’;?) W, (pK) = O

(P is & scaling coefficient), for which the following expres-

(13)

»

t14)

3ion is the sclution:

Walo k) = exp[ (2‘:;") SR @) 0

where G(é) satisfies the equation

2
69 2“\&’(‘5_) ’ “p- (16) 2
& té
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2n

Since the theory is asymptotically f{ree, we can insert G ~/Vt

and then the expression (15) will take the form:

Wa(p) ~ pLapl™ Wy (K, 0, ) am

Comraring the formulae (17) and (12) we see, that Wi(k)m do-
minant at K> /‘4 and the asymptotics of W(K) is de -
fined by |

[4

__2%3)- K> (18)

Comgparing expression (18) and (7) we conclude, that Cy=

W (k)

4,In paper 6] the modal described by the langrangian

‘ A
LTy gl 2
Le=iH't =30+, F iyl e

)

‘ (19)
was consldered for vaiues A& ~ =3 ) which is equivasent
. L J

to model (1) at M= O for the same values of /. The plot
of the effective potential V(O:.) for the renormalized model
(19) pointed out the stability of the theory (O‘é =
?W“ a i
= 40/6‘/027 5 W/ is the gensrating
functional of renormalized Green's functlons of the model (19),
7 is the external source to the field 0 ). However based
on improper written formulae (5.11) and (5.12) in paper[ﬂ,
the erroneous conclusion about the coincidence of values V(OE)
. = W} T
and V(Z.;) was drawn (Zc = -ssf*z <0/$" 5‘/0% 3
' %, is the geuerating functional of model (1) with Mo = O,
J is tne sourse of the composite field !}-S")_
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] rhe correct analogies of the formulae (5.11) and (5.15)
in Daper[2] look corrssnondingly like

’
AR ST L T £

V(Z)=V(e)-%v°
Z. =6~

(20)

and lead to the following value for the asymptotics of V(Zg).

'_V(Ze) ~-a2: , @20 (21)

4 _
S0, the model (19) at /V~§'t being stable with respect to
()
excitation of the type G'g appears 10 be unstable with res-
pect to excitatione of the type 22:: .

The euthor is indabted to I.V.Tyutin and A.D.Linde for
valuable discussion.
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