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(Presented by H. Keres )

On-shell jVi= 1, D= 10 supergravity [ l ] can be presented in a geomet-
rical form by means of a torsion two-form T A of a 10-dimensional super-
space* and a closed three-form G given in this superspace [2 ]. Since the
torsion two-form contains much more superfields than are necessary for
the physical supergravity (theory, kinematic constraints can be imposed
on some components of T A

.
These constraints restrict the geometry of the

superspace, but do not imply the equations of motion for the v-space fields.
If, however, the constraints are imposed also on the three-form G, then
from the Bianchi identities

DT A=—EBR B
A , dG= 0

the equations of motion will follow.
A possible form of the constraints was presented by E. Witten [3 ]

7V=2F“ p , 7V=O, GaPv =o.
Taab i=o, TaaР=(Г а -11))сЛ

In [4] the corresponding solution of the Bianchi identities for T A and G
has been found:

ТаЬ^=ТаЫЦЛс
, Г е =

Taba—JаЬ а+2/р[аГь]Р“,

Jya—’ gg"24 [Ea Pt (rdbc ) xyTdbc\ ,

labb =-^Df,[Tjula (lV*)l“] +~ D^bkr*f“;

а^=Щ®Г,!ар, 0B (r«f”-)Bvra,

GdbcL == 6 ф (Tdb)
Gabd ——3e~®Tabd-

* The 10-dimensional curved superspace has coordinates z M {xm, 0a), m= 1, 10,
a=l, 16, the basis one-form E A and the connection one-form сол в .' The symmetric
Dirac matrices ГаР

, Га satisfy
a afl J

Г'аирГ'ьРт+ГЬарГа |Iт== 1т== 2т]а ьб* , T]ob==diag(—l, -f-1, .... -f-I),
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Here Da denotes the covariant derivative, Tabc{z) is an arbitrary anti-
symmetric superfield and Ф(г) is a scalar superfield (the dilaton field).

Another form of the constraints has been proposed by R. E. Kallosh
and В. E. W. Nilsson [s]:

rv=2Г« р . rV=e*ö'w <P, G'aPT =O,

raa”
= t> b

a D'aФ. rab d =0;
The corresponding solution of the Bianchi identities has been given in [6]:

7V= i- (Г 6 • r.lt'fl'nii+ir." 66» r=d) Ybcd ,

T'ab y=Hyab-\-2Ho[aTbfV
,

Я6а =

ЯбаЬ =з[ (O'(!У.Ьс)Г*»+А. (b'tYcdla) (Uf*)!56 ] ,

G'daV =2Tdap, D's=D'p-\rD'p(b,
G/

dba= 2{Tdb )ayD'yÕ,
G'abd—72Yabd-

Here Yabd{z) is an arbitrary antisymmetric superfield and Ф(г) is the
dilaton superfield.

From the very beginning it was conjectured that both sets of const-
raints are equivalent up to some transformations and field redefinitions.
A conformal transformation connecting the constraints on /the torsion
components was indicated in [7 ]. Here we present the full set of transfor-
mations/redefinitions by means of which the full solution of the Bianchi
identities for T A and G with the Nilsson-Kallosh constraints can be
obtained from the solution with the Witten constraints.

1. A conformal transformation
E'a =ebAb

a
,

T'bcd=(— 1)b^Ac -aAbe [TEAPAFD+dEA AD - (-1) аедААвР] ,

AabAbd= 6®, dE = EEMdM

with

Аь°= ехр ( —-2. j6“ , Лра =o.

Лра=—exp^— Ар а=o.

2. A redefinition that connects superfields Та ьс Ф and У0ьс, Ф;

Ф =— 2Ф, Tabc=—24е5,УаЬс
3. A redefinition of the connection ü) Ab

d of the superspace:
w/

ab d= <üA b d-f-AA b d
,

r ABD=TAB
D
- (Aab d(— 1 ) abABAD ),

Aabd = ( е~®Та Ьс-{-д'сФг\аЬ д'Ь T) cd
, Aab d =O.
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Here we have assumed that the connection one-form соa b and the three-
form G do not 'transform under the conformal transformation. This
implies the covariant transformation rules for the components ыеа3 , G A bd.

These direct calculations confirm once more That i'f the Maurer-
Cartan structure equations hold, then the redefinition of the connection
of the superspace converts a solution of the Bianchi identities for T A and
G into a new solution [B]. They also confirm another result that can be
obtained by a direct substitution any conformal transformation E'A =

=EbAba
, Ab a ~bA transforms a solution of the Bianchi identities for

В
T A and G into a new solution.

The most general transformations preserving the constraint Га ра = 2Г“ р
were recently investigated in detail in [9 ]. These transformations also
contain the above-considered conformal transformations and redefinitions
of the connection of the superspace. The analysis given in [9 ] clarifies the
general structure of possible constraints on the torsion components Tab d

and the corresponding solutions of the Bianchi identities for T A
.

The author is grateful to R. E. Kallosh for bringing her attention to [9 ].
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