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1. Introduction

In ref. D] a method of stoebastic quantizetion of a
D-dimensional scalar theory is proposed, based oﬁ the Langevin-
equation with the additional time +:

M), 68
3t §9(x,t)

where'q(x.{), is the external random Gaussian source with the

=n{xt) ‘(1.1)

correlation function

MUK ) > = 28(x-x") 8(t-t) (1.2)
Then the usual quantum’ averages are determined by the follow-
ing equat10n[1]

<X 9 (xn) > ='{um <Q, (Xy,8) (ks £) 7 (1.3)

wherse t? x,t) is thé so}ation of eq. (1.1).

In ref. [2] the atochastic Langevin equation is written
already in the D+2-dimepsional space. ror scalar theory this
formulation proves to bé éhnivalent te the D+2-dimensional su~
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persymmetric -theory, which is reduced to the D-dimensional
usual ecalar field theory. ' '

in the present paper a s:l.nil'a:x.' attempt is wade as applied
to the Langevin equation with one additional time t. It turns’
out that in the scalar case this scheme is equivalent to some
D+1-dimensional superfield (but, unlike 2 , not Bupersymiet—
ric) theory, which is reduced to the D-dimensionel scalar the-
oTry. ‘ '

The symmetry, responsible fo:é this reduction, hasn't been

found.

2. Superfield Formuletion of the Langevin Bgquation
Let uws introduce a produciion potential
. p 2
Z(3)= §Dqempfeedt (- '+ hy)

We shell then liave the relguon ‘

RS (Xast) g (X )2 = Gh(x.,t) . Sb(x.,,{-) 2{r) -2}

Let us raplacu the variable 7 by Yf, in (2.1). It is ac-
compliahed by substituting & unit in (2.1)

A= js (Cy.*‘ g%_ fq)dét(a*_+ 3.3)':09

Using the standard technique of detem'xﬁnt Irecord:l.ng by means’
of anticommuting scalars in the exponent and mt‘rtiduéing the -
additional scalar field A, we shall obtainw for Z(h) -

Z(h)- fexpfdxdt {A A (§+ &,Jﬂv(at SShene) e
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! Introducing the superfield ¢(x t 6) and supersource H( xt 9)
$=9+O¢+ ¥6+86A, H-60h(xt) (2.4

let us rewrite eq. (2.3) as.

2(8)= [Dpexp-{L 2(4) + b5 +9 25 %~ £3J-HHdakaf2-5)

The term —-Ja-CPatQ » & total derivative in t, is introduced in
(2.5) for symmetrization of the operator in parentheses. It is
necessary for the correct daﬁﬁi...tion of perturbation theory.
The tréuslation invariance of eq., (2.5) leads to the eq. (2.2)
independence of t. Hence, to obtain averages of  the type (2.2)
in the expression (2.5), ‘the source H may be taken in the form

Hx,t) =00 h(x)8(¢) (2.6)
Lot us now explain, how the reduction to the D-dimensionma.
scaiar theory occura in (2.5), i.e. we ghall prove that %(h)
ie edual to the production functional of the veual scalar
tield theory %(n) |

Z(l‘l) = 'Z(h) ) : 2.7)
where
~ . k- :
Z (W= {Dyexp(d x[-X(¢)thy]
Let us carry out the proof by means of perturbetion theory.
The field propegator ¢ bnas the form

2
(u a) (a- aaeaé*ae 3, - ) @8

or, pessing 70 tho‘!'omer transform in x and t, we shall
have ‘



2+(P -iw) B~ 86+(puw)6 89'

<‘P(P:(‘)'9)¢(P.:w:e')>=“ P"‘U H2.9)

x§(prp)S(wr )
For the coeeficient n® in the axpanaion 2 we obtain

8,6,6,6 R,w, o .
Sh(p,)Sh(p,_) I < bR, )¢(P"0""6)7 576,46,

e Pr
d8,d§, WL 5(8+R) = s

i.e. the equelity {2.7) in free n? approximation is valid.
Let's prove this equelity for an arbitrary dlagrem. Leﬁ"s gin-
gle out some vertex in the az-bitrary diagram (for simplicity
conlider 8 veriex of type 4) )

e_. | -
Pig. 1

The following expression corresponds to this diagram

I 2+{P LQJS ~06;+{P; 'HGJ._)@ 6.8 5(% QL)F@ided—édeidél
it Pl W i1 a3 (2.10)
where P is the expression corresponding t§ an unknown block
of the diagra.m— in fig. 1; it is inde?endent of . 9, é and haa
no poles in Wy GJp, W, - - | . ‘
Integrating over 6 we obtain the- E;:lloying_ expres-

sion,



j YERen (B ioy)(p +10;)8: §; 5(2 )F dw; z.11°

?(P—L"‘OL)

The second component in {2.11) turns to zero. To make sure in
this, one should merely have to preaent the delta—fnncfion in

the. form
+ ey ‘{ E(J-
§(Z w;,):j e (% | ) dt o (2.12)

and properly choose the integratié_n_ contours over @; at
positive and negative t (see Appendix). .
The first component in (2.11) ia .
4 ~
il p;
where F is the contrlbution by the unknown block of the fig.

diagram after all ), & integretions, i.e. the integration
over W; and O results in the fact that in the fig. 1
diagram the propagator comnected with the vertex ia equal to
/o . Thus, after sll @), O integrat:.ons we shall obtain a
usual D-dimensional scalar theory.

3. Conclusion

Thue a D+l~dimensional superfield theory, which is reduced
to a usual D-dimensional scalar theory, is found in the pre~
gent paper. Another proof for the validity of the stochsatic
quantization with one additional time of the D-dimensional
scalar field theofy is presented as well.
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Appendix

A. let's prove the equality ,
I J(P QUJ(P ’l-o!)s(z U;)F(P,wt) .d_"”.‘.z _ V (A.1)

where P S.s the smooth fn:nction in @) . Let's substitute
(2.12) in (A.1). At t >0 contours of the integration over ail
Wi should be taken in the upper halfplans. Then the pole in
(AN reduces with the numerstor Pu.t.) » end the integral in
@, zeros I,. it t-:O " the contours are ".'aken in the lower
halfplane and the integral in. &), turns to zero.

Thusg (A..ﬂ is proven.

B. Let's prove the equality

Ia"'_[ hé{ii’“)&( £ o) F(p., dw 1

. ) 7 (Pa P 2:!' FIP
where P is given below. is in point A, substitut‘e {2.12) in
(A.2) and the integral in t into two integrals with positive’
and negative t. ot t>0, choosing the comtours in &) in
the upper halfplene, integrating over all W; , and then over
t mthemngego;oo ), we shall obtain

—_— F(P) . (h.2)

. 2 .
I.- —P-. F(R,iRY)
SMJ.a.rly. for t<0 we shall obtain

- 1
Iza 0Or F(P - iR )
Then, for I = I [, we shall obtain the equa.lity (a.2)

F-—[F( ;p)+F(P -LP)]
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