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Recently a number of attempts have been made to extend 

the framework of classical mechanics so that it describes the 

dynamics of particles w-i_th both integral and half-integral 

spin. The most natural method is connected with the intro.'.u•­

tion of additional Grassman degrees of freedom (here the~-<' :L-,' 

at least two possible versions, see [1] fU1d [2] ). 

The action of thEI scalar relativistic particle _.,,:.0"1,\t>:' 

with the length of its world lino (below all thtl cnlnuati,>::s 

are made in the Euell clan:! P'" ~oe). If we replace tl1<> ltln~t !: 

wlth a superleugth in eupors11t\ce, as ie done in 11, ii, Wtl &bi..'.l 

obtain a new <lynrunio uystem, "auptn•particlt>", with ru1 1i.ction 

n1 \ci-r j l \
1

, 1 i ti1,, t:iy 1 Ll8a ( 1 ) 

who£10 conr l gurnt l on opnce l:.1 dtHicribed by the bosonic coordi-

nnte x1, 11nd tho Grm1sman spino'l· Gc1. • I.nter on we shall 

conuidor 0 to bo n Mnjorane. spinor, though it is not obli-

gatory. •rhe parameter ct has a dimension of length. 

The action (1) is invariant with respect to repa:rametri­

zations, Lorentz-transformations and translations in super-

space 
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[ 

ed.. --e"' + c.c1.. 

x.fl -- xJA + c.JJ + L°f tJA e 
(2) 

rhe canonical quantization of superparticle according to Dirac 

is carrie1 out in [3] and [4], where the space of states of 

the system is shown to coincide with the one-particle sector 

of the quantized field with the same supersymmetry. In this 

formalism the physical degrees of freedom are connected rather 

intricately with the initial variables X and 6 . In.order 

to reveal the physical degree of freedom, one should either 

abandon the relativistic invariant description or introduce 

additional ghost multiplets which vanish in the limit 

only. 

-o 

In this paper we propose a simpler method of quantiza­

t ion, completely based on the fonnalism of path integrals. 

Following Polyakov [5], we shall proceed from the equi­

valent at a classical level action that contains an intrinsic 

metric along the path 

1 • ..!. • 

[ 
i I [ (XJ-1 + LBtFBf+aBB J 

Ji x ('t ), e ('t)] = 2 J dt' - - e ('t ) -- +nle('C) . (J) 

0 

"'l-> e pe.rti,;l~ propaga tion amplitude is t h on l:'·xpressed via f ol-

1 nwin,~ pa th integral 

xi'J-x.' 0(1) Ge [x r•), ucr:)] 

i\ (x ,81 , x2 e.)= J vx(<:) j.;)e(r) ~ 
x(U)=X 1 B(olc G1 

(4) 

After inposing the gauge e = 0 the right-hand side takes 

the f orm 
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""' x(T) = Xz B!T)=Bz T 

rdT ~oVx(r) ~exp{-~ ~[(xJ1+LB0fle/+aee+m 2J} 
o x(oJ,x, e(oJ=e1 0 

(5) 

Using the properties of Gaussian integrals, we turn to the in­

tegration in the phase space 

xcr)=x 2 e crJ=ee 

K(x,e1;x2 82 ) sdT rilx(-c) 1.ve f.vp JJ>gf 
o xcoJ=x 1 B[o! =Br (G) 

T 

exp{-~ ~[pJJ2 + ~ ff/JT+ Lg{B+Lpf'(xJJ+LB011 B)]di-} 
0 

After the displacement iJT-g/ - L 8 the exponent takes the 

form 

p~ + ~ (n-LB) (~-w)+Lpfx)'l + ;_if~ed. +rn2 ( 7) 

It is now easy to recognize in (6) the representation in th ~ 

form of the path integral of the operator equation 

I 1 I a . -
K (x, e, ~ X2 62 ) = <X, 81 az + ;i_ fJ D 1-m~ X282 >; D= oG -~8 ( 8 

In order to deduce the relation (8) we have used the direct 

gener alizatio1 of the I"eynman f ormula [6] for the case of 

configuration s pacic ,'f>S".:·'ib"J 'Jy mums of cor.Jnutative and 

Gras sman coortl ir.a 

onsider i ~ cain of two- di meLsio 

llf .:ice. rhe La[;rr.. r c u"oragat or ( ti 

):'.'. = fd 2xd "AC·t ~ J'i' '+ 11r,~ .. J'?)cv.P.J = 
(9) 

= Jct 2 x{lf C3 '~+c1°(m 2 +.J l •f '"~ \ +a (rn 2 +a 2))tp 



where we have used the expansion ¢ == If + B If' + YJ 8 + 6 8 F 

and eliminated the field F • The poles corresponding to phy­

sical particles are obtained from equation 

p2== M2 . 
I a(m2 + M2

) =- M ( 10) 

Thus, we have two scalar super-multiplets with masses 
1 J. i 2' M,12= - 2a !2ct• -m , respectively. If we turn to the limit 

Cl - .... O at the fixed value of the mass M1 , the mass M2 

will go into infinity, and only one super-multiplet will sur-

vive. 

Thus, we have shown that the pat h integral 

f £>X ('C) J £)e ('C) e-m fd?:J(xJJ +LS[/'6)2' ( 11 ) 

coincides with the propagator of the appropriate quantum-field 

theory (with a r enormalized mass) . 
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