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KBAHTOBAS] T'EOMETPUA KOBAPMAHTHOM CYIIEPCTPYHH
C N = I TJIOBAJIRHO! CYIEPCUMMETPYE.

PaccmoTpeHO KBaHTOBaHME CymepcTpyHH ¢ N = I rinodanbHoi
cynepcuMMeTpHeit B dopmanuavme KOHTHHYANBHOTO WUHTEIPUDOBAHUA.
[loxa3aHo, 4YTO MHTErpan N0 aHTVKOMMYTUDYOUWUM [EeDEeMEHHHM OInpe-
IenseTcAd KOHPopMHON aHOmanuell WHEyUMDOBaHHO! meTDVKM. BO3HM-

Kawitee addexTUBRHOE IeitcTBUe ABIsSIETCA KoMOMHAalveit melfcTBuA

CTPYHH ¥ meicThud momeny JuyBuinndg.

EpepaHckuit dusuveckut MHCTHTYT
Epeman 1985



Recently. Green and Schwarz nave constructed the N=2 sunerstrine therry
which is now highly attractive. Their theory is formulated in the critical
dimension D=10 in which the canonical cuantization is pessible [1,6] . After
the compactification of extra dimensions the superstring may nrovide a fin-
damental theory of matter interactinc with gaune and aravitatinnal fields
[2.3] . Remarkable features of the theories with cauce rrouns SNE22) and

E‘B x E g Were aisc discoverec [2,67 . The covariant Sunerstrine actine
of Green and Schwarz [ﬁ] nas » Yocal surersymretwy znd {n Toht.cane asuee
reduces to nen-covariant jinht-cone sunerstrinn action [1] | Uie think that
it is pésaiﬂe to fix another cauce. namelv the naice in which B' = 92
(it is possible at Teast classicallvl. (in the word [7] . howaver, tha im.

pessitility of this goure Fiving is discussed kit pet rrnupd) Tr the naner

%

EE? = E}a the M= giperstrine action reduces to tha sumewsfrinm actipg
with N=} alobal supersvmmetry, considered oreviousiv bv Brink, fireen,
Julia. Rorek, Schwarz, Siecel and di Voockia [R] . Hotr alse that Sieaqel
has proved the eouivalence between the above-mentionesd sunerstrinms i e,
the N=Z2 sunerstrina of Green and Schwarz and the H=1 superstrinn  ir thres.
dimensional snace [9] . In the nrasent naper we shall consider the b=
superstring theory.

There exists also another approach to superstring theray in whick ke
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string is quactize! directly in the ohvsical dimensicn, D=4, Polvakov has
shown [lﬂ] that 1n this case ope must take intc arcount the conforral aroma-
ly giving rise to additional "Liouville" medes, The resultinn theerv is
expected to descrite the physics of strono interactions. Mote also that in
three-cdimensional snace the !l=1 sucerstrinc is connected with the cantinuym
linit of three-dimensional Isina model [11] .

In the nresent work the partition function of the “=1 sunerstrine in
artvitrary dimancion 18 considered. uwe have calculated the vart of the
RISV tear:. over anticomwiins variables determinel by the confarma.

wape b, W S e snown that the contormal anomaly devermisnes 1ae “ormippic
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. . M .
In order to intenrate the é; -function out we nresent FL in the “orm
LB )

£
Pc: = 3#3815 X"+ Vg’ aﬁ¢ﬂ ()

and decompose the measure

.D
= [det (§%°8,)] [det(f— 3 ) ]asox 09"

= (det a )’ ox" 29"

where A i< the Larlace orerator on O-forms. Substitutina /7Y drte ()

and inteoratine over X one chtains
-D
g,@x" §(bo ") = (deta) e
so that the partition function takes the form
# =51
z = (99" 29, 26€ at

. _«p
- [d*1g g $a,4"3,0" + 1e6y 0,006 oy

Now the intearation over e mav be nerformwed:

_ifde e*PEy"a, 63,0

59‘068 =d.et:l)=€W (o
. 1 2 1 =ds
W=Tz8nD=3TzlnD =“2"tzg‘g‘ (1n)
‘ g? A M . p
iere D=1 [— ad-¢ap . hdﬁ = ad_(P aﬁ¢ is the in-

duced metric.

To calculate the VW  we shall use the well-known method based nn the

variational equation for W  [12] . Under variation of the field

(5,



CPH =g, CP'M the fermionic part of the effective actlon W chanages

ol
by
o __na
S\X/:tzgds 6D De an
° A
T .
We restrict ourselves to the variations of the form
6' $¢ ‘H $ot “7)
(F)=A%F
with some matrix J1 . Hence we deal with the restricted class of the vari-
ations. This is the reason why we cannot calculate ¥’ exactly. So.
2 -Dzs
S\X/-‘—tzﬂgdsﬂe = tz A (D) (18)
where 1
! " _ jAds 2
2
is the Seeley's coefficient of the operator I} . in (13} R s the
/AJ

: & 2
scalar curvature of the metric hotp . Note that the cxpression ( V%, )

. Hrw .
may be interpreted as the mean curvature of the surface ¢J .’5-), ITndeed,

N

- H 8 4 H . M W
Vx 4)}3 = Ou«p Pi . where P are the unit normal vectors of
, K g - ol
the surface satisfying P;_ Pf = 5‘({ . Then ( v o)
cp L BN .2
= (\ Ddﬁ ] ) = H To solve F0.{14) we rewrite N as o

sum of two rerms corresponding to two terms in ‘,Ua {15}



W = W, + W, (16)

5W1 = 4‘89{ t'lﬂJ-—R

(17
1 o\ 2
The solution of Eq.(17) 15 the well-known Liouville action [10]
=1
1 (z/ 2 -1
,-3
(7]
The factor E? comes from the trace over spinorial indices.
£q.{18) can be written in conformal jauge as
%]
2[2 it { (19}
= ———— — (3 t'Z.ﬁ
2 ga 12§ 5 294 )’
1 Ad A
It follows from (i3) that A  must be equal to ~ '2"4»7 Sy« and
¢ 6
ttA=-7% -'j;i-t'zﬂ (70)

s M I ¥
(this means that the transformation ¢d"" (Fd Al 5"P¢ with 6%‘
satisfying {13) 1s the conformal transformation),

The sotution of Eq.{19} {s

i i \
\X/az—% S‘du?g_ﬁ_(adq)i')? Eﬂpz [21)

=~ !‘d EF”(V ¢ AR

J

wnere R is the curvature scalar, butlr from the wmetric h,m , D

is the taptace pperator acting on scalars.

Thus the effentive action has the form



.D - ;D
- d petyE fn 17
we2 (wrmRaR mj b (w ™) a

Sc we have calculated the part of the effective action which is determ-
ined by the conformal anomaly. The total effective action mav contain Addi-

tional terms of the type:
Sdas;‘;w“‘f
(226 (3™ 2 (3 69"
(o't a3 3 (369 3 7 (20",

Such terms are invariant under the class of variations we have considered.

The total effective action has the form

| Qﬁdpadq’HaP‘PF 1829 ‘{_RA R
(R H2a 'R+ o)

» b HY (aTHE B ) R

where hip =4, ¢,‘ap CPF is the metric induced on the surface
4)” (&) , R is the scalar curvature built from that metric.
H?= (Y ¢!“'°‘)2 1s the mean curvature of the surface (Pr‘( E)
A= 1Fh O« \ﬁq— hdﬁ aﬁ is the Laplace operator actina on
scalars, and f 1s the ceneral reparametrization {nvariant function.
The presence of the last term in the expression (22) shows that the dy-
namics of N=1 superstrina is determined not only by the intrinsic ceometry

8



of the surfaces (45 it was the case wit): besanic and Meveu-Schwarz strinas)

but alsc by the external geometry. i.e. by the way the surface is embedded

in D-dimensional space.

The authors express their gratitude to S.G. Matinyan, .M, Asatrvan,

R.L. Mkrtchyan, and especially to A.M. Polvakov for valuahle discussions,
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