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1. Recently a number of papers wer~ publish~d- ( for ex~mple, 1.:.3 ), where exact eval
uation of the ph~e space path integrals was studied using corresponding generalization 1 

-of the Duistermaat---:Heckman localization formula. " (DH-formula.). In accordance with 
it, if on the compact ma~ifold M provided, with the symplectic structure"'!= !wi;dx' Adxi 
the Hamiltonian H(x) defines the action of.the group U(1) ""'S\then · 
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. U~ing its path integral ge~eralization, one can localize the' phase space path integral into 

. (finite-dimensional) integral over classical phase space. .. · · .. ' 
This approach turns out convenient for a number of probleins 2 , in topological field· 

theories particu'lai-ly. It formed the basis for 'a conceptually new method of description of 
supersymmetric theories 3 • · • · · 

In the present letter we propose a simple method of the invariant description of DH
localization. For this, following 1-:-3 we present the integral (1) in the form 

Zo = r eH(:z:) detw;jd2N X =1 eH -F d2N xd2
N e' 

jM M · . 
(2) 

where ()i are auxiliary Grassmannian fields (p(Oi) = p(x') + 1), which correspond to 1-
·forms dx', M is the supermanifold associated with the tangent bundle of M (zA = (x',Oi) · 
are the local coordinates on M), 

. ' 1 . . . 
F(z) = --O'w;;O'. . 2 

(3)' 

Afte~· that we shall define on M the odd symplectic structure. The corresponding odd 
Poisson brackets (antibrackets ) give the Hamiltonian description (and natural interpre
tation) of the DH-localization \vithout introduction of the additi<:mal structures, used in 
the cited papers, · . . . . . · . 

Besides jWe show that the use of antibrackets gives the simple supersymmetrization 
method fori the Hamiltonian systems, which define. the isometries of the Riemannian 
metric on the their phase space. . . 

Finally, the present constructions can be generalized straightforwardly to the case, if 
M is a symplectic supermanifold. Moreover, they are completely symmetrical according 
to the relation to initial and auxiliary coordinates. 

All constructfons presented in Letter relate to the finite-dimensional integrals over 
compact symplectic manifolds. One can accomplish· their generalization ·for the path 
integrals by the lifting on the loop space analogously 1- 3 • It does not principally change 
the presented description'scheme. . · 

Notice that it is naturally connected-with the Batalin-Vilkovisky 1quantization for~ 
malism 5 • · 

2. Let us provide the supermanifold M, which we defined above,_ with odd symplectic 
structure · 

n1 = W"dx'A dO;+ W" ,()idxif. dxk .,_, . ' '''" . ' (4) 
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·where w;; corresponds to the symplectic structure on M.> .. · 
The corresponding to (4) odd Poisson brackets ( antibrackets) .1 

.{! } - Or! nAB Ojg 
,g 1- 8zA 1 {)zB (5) 

- are defined by the conditions: 

. . . . . . .. ': .· .. -.. ·, . . aw•/ k 

{x',x'h = 0, {x',B'h = -{O',x'h =w'', {O',O~h = -{0',0'h = ax~<_~ . (6) 

where w'iw;k = oi. The antibrackets (S-6 ) 'satisfy the Ja~obi identity: 

( -1)(p(J)+l)(p(~)+~l{f, {g, h}~}~ + cycl.per~~(£, g~_h). ~6. , 
'; • .'"•c ;, ,. 

(7) 

Let us map' the functions onM to the odd functions on M : 

f(x)-+ Q;(~) ={f(x),.F'(z)h,·' 

where F is defined by the expression (3). It puts the Hamilt~nian'dynimici(H(;;),w,M):· 
into odd one (Q,nltM), where . · . 

. . . ··Q~{H,Fh, .i · \ (8) 

with the equation of motion. 
··:i 

..f., 

dx' . . · , · · ·' · , · ::._:. , • dO' · · • i ··. · ·ae}; j 
dt ={x ,Qh = {x ,Ho}o = eu, dt = {0 ,Q}t.=, oxi 0. .· (9) 

This dynamics is s~persymmetric: fro~ the_ closen~ss. of w follows {.If', F}~ ~ 0, and taking 
into accou~t (8) we obtain ~he simplest superalgebra · ., ' 

; 

{ H ± F, H ± Fh = ±2Q, ~. . . , . , .. 
{H.+F,H ?Fh = {H±F,QJ1 ={Q,Q}1 = 0. 
' . \ '· ' ' ._· i"; ;_. 

. ' 

(10) 

··The following· corresp~ndence is obvious: 
:..: . ' . . ~ • : • . • • • ~ ' j . • < • ' .• ~ ·., '( 

{ H, h = ek {)~i _; ~H -the operf:<?r of in~~rior prod~ct' ··on eif; 'i 

{F, h =:;= 01 0~, .;+d ;-:the operate~ of ,exte~~or differ~nti~tion; .', 

{Q, h =ek
0
° .. +ek~Bk 0°0 .-+.Cy-the Lie derivati~/'along eH.· 
x' ' ' , . ·• ' ' (11) :. 

Taking int~ ~~count th(: Jacobi identity (7} we have: 

{ H, Fh = Q -;-+. diii + 'Hd = .CH- homotopy formula. 
1 . ~ . '·' ' ,• '. ' '. • } : \ 

As we see, the supersymmetry of ( Q, n 1, ·M) cdrresponds t() the equivariant differentiation· 
dH = d+ 'H· . , ,. ._-.__ 1:;:,~c•.t; {~ 

,; . ·"" .. 
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Hepcecm~ A.TI. .. . 
AlrrHCKOOKB H JIOKaJIH3a~ merpMOB (I 

TipeAJio~ea npoapa11md: cnoco6 HHBaJ 
aoii JIOKaJIH3atl,HH HHTerpMoB BaA ~aoBii 
He'leTII)'IO CHMDJieKTH'IecKYJO CTP~TYPY, 1 

paccnoeHHeM, H AOnyCKaeT np51MOO o6o6m;c 
T51M. TionyTHO DOJIYlleH MeTOA cynepcH.U 
l'aMHJibTOHOBHX CHCTeM • 

~a6ora ~snOJIHeaa B Jlaooparopuu Tee: 

llpenpHHT 06&eAHHeHHOI'O HHC'fHTYT3 liAe 

Nersessian A.P. 
Anti brackets and Localization of (Path) In· 

The transparent way for the·. invar 
equivariant localization of the integrals ove 
odd symplectic structure, constructed ove1 
and .--permits ·straightforward generali 
Simultaneously the method ·of supersym 
Hamilton~an systems is derived. 

The investigation has been performf 
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