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1. Introduction.

There Is a class of first-quantized actions of a relat1v1st1c particle,

corresponding to gauge fixing functions X 1n the BFV [1] approach. This

brings to a class of second-quantized field theory actions. We prove 1n

this work, that one can choose such a x at first-quantized level, that

the corresponding second-quantized theory should have a linear supersymmetr.v

Instead of a nonlinear BRST symmetry. Our approach with one-d1mensional

linear supersymmetry Is an alternative to Neveu-West approach [2] with

Parisi-Sourlas supersymmetry.

The interacting particle field theory 1s constructed with the require-

ment to preserve the linear supersymmetry. The resulting supersymmetry fielc

theory coincides with one [3] obtained from stochastic quantization.

This quantum supersymmetry as applied to the strings can give a good

Instrument for constructing the string field Interactions and analysing the

string perturbation theory.



2. First Quantization.

Tin reparametr1zat1on-1nvar1ant action for a spiniess relativistic part-

icle

0

h » tht f«illowing Infinitesimal local symmetry

, 5л=2£ , У

tht local Infinitesimal parameter £ ( t ) 1s restricted at the end

points £4j:

(3)

The quantum BFV-HamHtonian for the arbitrary gauge function X may be

written In terms of the following Poisson bracket:

where Q. 1s the BRST charge:

( 2 2 ) (5)

С , С are the ghost and 5, 6 the corresponding anti-ghost variables.

We take

X= Лбе
(6)

Instead of X~0 in Ref. [ 4 ] . The resulting Ham1lton1an Is

Н г [ Л 2 ( р + т ) + 6 & + Л Л о с ] ( 1 + сс).. /у \



tfhere 51 Is the canon fee] momentum to Л

3. Second Quantization,

We now postulate the second-quantized action, which leads to the

stationary Schrodinger equation with HamHtonian H (Eo. (7)), where the

following opera cor replacements are made:

X "-*• ЗГ С —•" Г С —•"• 1 . IX —*~ J\

~~~ ' ( S )

M • _£„ p . - __£ » ^ • Л . . r- : ^ .

We consider a phase space of wave functions T'( Z.) of the eoordiMte?:

И = (0С'. Л\С » С ) * "fh© action 1я

4 ' , 4^ are a>t>Urary

Let us пике a few reriafi* concernint! шг ?;r»o1cft o f the wave functHews.

phase space and the action (9). Our ohase r̂ paor certainly contain* th«

к

physical-state wave function which depend »ж the с dominates X only.

Our space 1s the stationary sabspace of the НеЛо-West. space of functt*>ni

T ( E , T ) • The 1ndeoende?w.4 of physical aiP^Utuces OP the erfcitrary nere

metrization 1s ar> argument tor ofte to negsecf "the С -dependence <R tit»

second-quantized theory frt>v: the beginning. J o t tfts ba«.ic argument for « r

choice of functional space ^t;{£'! and the action (9) 1s our final r*w1t

After the transformations

^ f cc) 4> — q>

С - Л'1 с
jk%3. ф -»- ф



the action (9) can be rewritten 1n the form:

To describe a scalar particle field theory, one must reduce two arbit-

rary functions Ф , $ to one. There are two reasonable possibilities to

do this: either the BRST or the linear supersymmetry Invariant way.

The BRST Invariant choice 1s ¥(х,Л,С,С) = 4?{X, - Л , - с , 5 )

In Eq. (9).

We choose the linear supersymmetry Invariant way:

(12)

In this case the supersymmetry replaces the BRST invarlance.

Taking Into account Eq. (12) and supersymnetrizing the kinetic operator

In Eq. (11), we get:

3=-Ис!гф(т
г
-Э

а
+В)Ф, (13)

where

В- 2 в с э £ + 2 с Э с а А - а А ( 1 4 )

and the superfielci ф has the following expansion:

ф г (is)

(he action (13) has the following supersymmetry:

, c'=C-£, c'=C-£



with t i n generators

*mit+E1k > ^ = f c - (17)

The operator В (£q. (14)) can be rewritten In the explicit super-

Invariant form:

з э
 {18)(

^ ~ Вс > ~ Эс.
 л

 •

The derivatives D, В correspond to г chiral representation of the

supersymnetry transformations with the generators Q , & .

The action (13) coincides with one [3] obtained from stochastic quanti-

zation. The coordinate Д plays the role of additional time.

The physical-state (off shell) condition fs:

which has the solution:

4>(X,A,C,c)= f(3C)
 (

2o)

The Eq. (20) tells us that just the first component of the superfield

ф Is the physical field.

4. Interaction.

We construct the Interacting particle field theory under the require-

ment that the linear supersvmetry (16) should be preserved at the Inter-

action level. This supersymetry guarantees the unitarity (the physical-

-state condition (19) Is preserved after scattering) and the renormaiizabi-



l i t y of the five-dimensionai supersymmetric Ф * theory [ 5 , 6 ] . The super-

symnetric Interaction term Is:

(21)

In conclusion, we bring the formula from Ref. [3] , which gives the

connection between the five-dimensional supersymmetric and usual four-dimen-

sional scalar field theories:

fexp

where

H = h U : ' с ^ ...

The author is thankful U> 1 . ' . ristinyan, R. Manvelyan, к Kkrt..r

A. bedrakvan for usefu"1 dis-iussio-i.
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