
EQUATIONS OF MOTION 
FOR THE NEW D = 10 N = 1 
SUPERGRAVITY-YANG-MILLS THEORY 



Recently, the geometrical approach to the ten-dimensional 
supersymmetric Einstein-Yang-hfills theories draw much attention/'-5/. 
\Vb.ile studying the supersymmetric string theories this approach is 
so powerful, that it can be considered as a new method for obtaining 
the effective action/2/. The two complete sets of 
are considered in the usual version of b10 Nnl supergravity. 
By solving Bianchi identities after having imposed these constraints 

we are led to the on-shell formulation. In the all the 
equations of mafion and supersymmetry transformations were derived 
in zero order of the strin -tension parameter. 

In a series of papers ?'-'I a superspace fo-lism was estab- 
lished for the dual version of the D = 10 N = 1 supergravity- 
-Yang-Mills theory. Now we know that for the massless fields in 
type I or heterotic superstring, corrections up to oG'')( dl is 

the slope parameter) to tg D = 10 W = 1 superspace supergravity- 
-Yang-Mills theory can be embedded in the A-tensor and F -  tensor 
mpercurrents. These supercurrents appear in the constraints for 

torsions and Yang-l\Ells field strength tensors, respectively and, 
after solving the Bianchi identities, show up in the field equations 
and supersymmetry transformations. However, the complete solution to 
these Bianchi identities are still lacking. In this short paper 
we'll make up this gap. 

In the papersl4/, for the set of ,Bianchi identities (seel6/ 
for notation) 

I the on-shell constraints were presented 





Multiplying equation (18) by s:, ~ 6 ' ) ~ '  A d  [6a)A1@~L;7il , 
t h ree  d i f f e r e n t  p ro jec t ions  can be ext rac ted  

By pluging i n  our s e t  of cons t ra in ty  and producing a r a t h e r  
involving algebra,  f i n a l l y  we der ive  the  subgravit ino equation of 
motion h 

t he  Rarita-Schwinger equation 

and s l i g h t l y  d i f f e r e n t  p ro jec t ion  of t h i s  equation 

But s t i l l  we a r e  not f i n i shed  with the  D = 3/2 Bianchi i d e n t i t i e s .  
Acting by vB on t h e  left-hand aide of t he  subgravit ino 

equation (20) and us ing  t h e  commutation r e l a t i o n  f o r  t h e  covariant  
de r iva t ives ,  i t  i s  easy t o  der ive  

Now one can see t h a t  by using equation ( 1 4 ) ,  w e  a r e  l e d  to  t h e  
d i l a t i o n  equation of motion 

Now we a r e  ready t o  tu rn  t o  the  D = 2 Bianchi i d e n t i t i e s .  The 
f i r s t  one 

g ives  us  the  equation of motion f o r  N-field 

and t h e  second one 

provides u s  with Ricci  tensor  and Eins te in  equation. 
The Ricci  tensor  can be ca lcula ted  by mul t ip ly ing (27) by . After  very tedious  ca l cu la t ions  we der ive  



The l a s t  s t e p  w e ' l l  t ake  here  i s  t h e  de r iva t ion  of t he  E ins t e in  

equations. \Kith t h e  Ricc i  tensor  i n  hend t h i s  i s  the  s t r a i g h t f o r -  
w a r d  procedure and f i n a l l y  we come t o  

This equation completes t he  s e t  of equations of motion. The 

only  t h ing  we have t o  do i n  order  t o  de r ive  t h e  e x p l i c i t  form f o r  

t he  new D = 10 N = 1 supergravity-Yang-Mills theory i s  t o  subs t i -  
t u t e  f o r  t h e  tensor  A ,  which impl ies  t h e  supe r s t r i ng  co r r ec t ions ,  

and perform involv ing  but  s traighformard ca lcula t ions .  The e x p l i c i t  

I form f o r  t h i s  tensor  supercurrent  is given in'". Due t o  t h e  progress  
/9 / achieved i n  cons t ruc t ing  t h e  four-dimensional supe r s t r i ng  theo r i e s  , 

t h e  compactif icat ion problem of t h i s  theory t o  f o u r  dimension deser-  

ves utmost i n t e r e s t .  kVeyll proceed a long these  l i n e s  i n  our 
f u t u r e  i nves t iga t ions .  

I n  c lo s ing  we wish t o  acknowledge S. J. Gates, Jr. f o r  va luable  
d i scus s ions  and suggest ions.  The author i s  g r a t e f u l  t o  E.Ivanov, 
V.Kadyshevsky and V.Ogievetsky f o r  t ak ing  i n t e r e s t  i n  t he  work. 
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