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Consideration of the g¢ 4 model defined hy the Lagrangian 

r.> l' 2 12 2 4 
ol.. = -(a ¢(x» + -M ¢ (x) + g¢ (x) ( I ) 

2 !1 2 

is reduced to determining the propagator G(P. g. M2, f) and 
higher-order Green functions determination. The propagator 
determines the mass of a particle defined by the model; and 
higher-order Green functions - bound states and scattering mat­
rix. The propagator defined by the formula (S r l'dX) 

C(p, g, M2, P ) 0(0) (<!>(p) <!>(_p) e - S o¢/ r e-S 0(1) (2) 

may be d~termined as a solution of the equation 

G(P.... )-l p2 M 2 + 12g..Q... _ 9Sg 2 ~+ 

f. 2(12g)3 -?'f) - 2(12g) 4 (!:9 (3) 

- 4(12g) 4 -@-- -4(12g)4 0 + 

Here to every internal line there corresponds an integral 
(C(q. , ... )dq. over the sphere q2/y2. an<!4 to every vertex but 

one ih a gi~en diagram the fundtion o(~ q. ). The higher-order 
1 J 

Creen functions may be expressed in terms of the propagator; 
for the four-leg amputated Green function, e.g., one has 

C{p ,p ,p • p ; g. M 2. P; G) = - 24gX + 6.(12g) 2X)(
l 2 3 4 (4 ) 

- 6(12g) 3X)(X -24'(12g)3~ + .... 

Here the latte.r of 0 4 arguments, 0, points to the C 4 depen­
dence on propagator C (to every internal line in eq. (4) there 
_"LLc:.,,.,uw.L; the propagator, c.L eq.(3». 
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I. Our aim in this work is to attract attention to the fact 
that eq. (3) may be rewritten in the closed form 

O(p, g, 	M 2, £)-1 = P 2 + M 2 + 12g ~ + 

4(5 ) 
8 	 3 

+ 4g r n (O(q., •.• ) dq J o. (q l' a , qs' p; ... ) 0 (p + }":. q. ) • 
1J J .. '2 	 1 J ]

From the latter equation it follows that one may omit in eq.(3) 
the terms of order gO, n> 2 at the cost of substituting the 
four-leg Green function 04 for one of vertices in the diagram 

-~ A straightforward substitution of eq. (4)into eq. (5) al ­

lows one to verify eq.(5) up to terms of order g4. 

2. Our 	statement may be transformed as follows: Let us re­
write 	eq.(3) in the form 

-1 2 2 17 
G(p, .... ) "'p +M + 12g~ -oF!oO(p ....) , 	 (6) 

where 

(12g) sF '" (121)2 © 	 @6 	 3 (7) 

(12g) 4 
+ + (12g) 4 cr.~ + O(g 0). 

4 0 
The comparison with eq.(4) shows that one can obtain the Green 
function 0i... ) by cutting-off one vertex of F and multi ­
plying the resul t by -1!(~g) (in the diagram I @Z one has 

subsequently cut-off vertices 1 and 2, in diagram _g8 one has 
subsequently cut-off vertices 1,2,3, and so on). It is easy to ;,,. 

see that the latter statement with eq. (7) is equivalent to 

eq. (5). 

3. Equation (5) is similar to the Dyson equation: 

-1 	 1A 

G(p , ... ) ip + m + om - e (y °(p - k) x 
Ii 

x r (p-k,p; k; ••• )D (k, ... )d 4k 
II 	 IlIl 

in QED 	 (here r II a vertex function). 
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B 06beAHHeHHOM HHCTHTYTe RAepHYX HccneAOBaHH~ Ha4an 
BYXOAHTb C60PHHK "KpamKue coo6U4eHU.R OJ1.flJ1". B HeM 
6YAYT nOM~aTbCR CTaTbH, cOAep*a~He opHrWHanbHye HaY4Hye, 
Hay4Ho-TeXHH4eCKHe, MeTOAH4eCKHe H npWKnaAHYe pesynbTaTY. 
Tpe6Y_He CP04HO~ ny6nHKallHH. 6YAy4H 4aCTblO "Coo~eHHM 
OWRW', CTaTbH, BoweAWHe B C60PHHK, HMeIOT. KaK H APyrHe 
HSAaHHR OHRH, CTaTYC ~HllHanbHYX ny6nHKall~. 

C60PHHK "KpaTKHe coo6~eHHR OHRH" 6YAeT BYXOAHTb 
perynRpHO. 

The Joint Institute for Nuclear Research begins publi­
shing a collection of papers entitled JINR Rapid Communi­
cations which is a section of the JINR Communications 
and is intended for the accelerated publication of impor­
tant results on the following subjects: 

Physics of elementary particles and atomic nuclei. 
Theoretical physics. 
Experimental techniques and methods. 
Accelerators. 
Cryogenics. 
Computing mathematics and methods. 
Sol id state physics. Liqui.ds. 
Theory 	of condenced matter. 
Applied researches. 
Being a part of the JINR Communications, the articles 

of new collection like all other publications of 
the Joint Institute for Nuclear Research have the status 
of official publications. 

JINR Rapid Communications wi 11 be issued regul arly. 
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C006~EH~H, KPATK~E C006~EH~H, nPEnP~HTW ~ C60PH~K~ TPYAOB 
KOH<I>EPEHL.t~l1, ~3AABAEMbiE ODbEA~HEHHbiM ~HCT~TYTOM HAEPHbiX ~CCJlE­
AOBAH~!1, HBJlH~TCH 0¢~lt~AJlbHWM~ nY6Jl~KAL.t~HM~. 

Cc~nK~ Ha C006~EH~H ~ nPEnP~HTW O~H~ ADn~H~ coAep~aTb cne-
AY~~~e 3neMeHT~: 

- ¢aM~n~~ ~ ~H~~~an~ asTopos, 
- COKpa~eHHOe Ha3BaH~e ~HCT~TyTa /O~H~/ ~ ~HAeKC ny6n~Ka~~~. 

- MeCTO ~3AaH~~ /Ay6Ha/, 
- rDA ~3paH~~. 
- HOMep CTpaH~~~ /np~ He06XOA~MOCT~/. 

np~M e p: 

1 . nepeywuH B.H. u op. OHHH, ?2-84 -649, 
)Jy6 Ha, . 19 84 . · 

Cc~nK~ Ha KOHKpeTHY~ CTATb~, noMe~e~HY~ a c6opH~Ke, ADn~H~ 
COAep~aTb: 

- <J>aM~n~~ ~ ~H~~~an~ aBTOPOB, 
- 3arnaB~e c6opH~Ka, nepeA KOTOP~M np~BOA~TC~ COKpa~eHHNe 
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- COKpa~eHHOe Ha3BaH~e ~HCT~TyTa /Q~H~/ ~ ~HAeKC ~3AaH~R, 

- MeCTO ~3AaH~R /Ay6Ha/, 
- rOA , ~3AaH"1R, 

- HOMep CTpaH~U~. 

np~Mep: 

Ko~ na rcoe 11.0 . . B KH. X1 MexoyHapoaHm~ 
CUMn 0 3U YM no JlOe pHOU :J ~eKmpO HU Ke , Qj;_'!H, 
1113-84-53, J]y6rta, 19 84 , c . 26 . 

CaeuH H.A., CMu p :w e r .H. B c6 . " Hpa:"''KUe 
coo6UieHUJl 011Hlf ", N 2 - 84 , )Jy 6Ha , 1984 , c . 3 . 
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Hosa.R <t>opMyna a Mop;emt g¢ 4 

YTBep~aeTC.R, ~TO B MO,!l;eJIH g¢ 4 cnpasep;nHBa <t>opMyJia 

G(p, g, f ,M 2)-1 = p 2 + M2 + 12g ( G(s, g, M 2, f) ds + 

8 2<f2 
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+ 4g fG(q ••.• )G(q •••• )G(q •••• )8(q
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x G4(pl,q1,q2,q3; g,M2, f ;G) • 

CB.R3biBaiOIIIa.R nponaraTop G H I aMnyTHponaHHyro/ ~eTbipexxsocTKY 
0 4. 3Ta <l!OpMyJia UOp;06Ha ypaBHeHH.RM naHCOHa B KBaHTOBOH 
3JleKTPDAHHaMHKe. 

Pa6oTa BbinOJIHeHa B J1a6opaTopHH TeopeTH~ecKoii <l>H3HKH OIUUL 
Coo~~eHHe O~be~HeHHOro HHCTHTyTa R~epHYX HCcne~OBaHHA. ~y~Ha 1985 

Zastavenko L.G. 
New Equation in the g¢ 4 Model 

We state, in the g¢ 
4 model, the equation 

G(p, g, M 2, o-1 = p 2 + M2 + 12g ( G(s, g, M2 , f) ds + 
s 2< f2 

3 
+ 4g r < i E 1 <a< q i •. . . > dq i > o < q 1 + q 2 + q 3 + p > x 

q2 q2 q2 < f2 
1' 2' 3 

XQ4(q1. q2,q3,p; g, M2,f; G) 

E2-85-197 

to hold. Here G( ••• ) is the propagator of the model, 
G

4
(q1 , q2 , q

3
, p~ .•. ) is an amputated · 4-ler, Green function. This 

formula is similar to the Dyson equations in QED. 
The investigation has been performed at the Laboratory 

of Theoretical Physics. JINR. 
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