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J. Phys. A: Math. Gen. 15 (1982) L329-L330. Printed in Great Britain 

LETTER TO THE EDITOR 

Conformally covariant energy-momentum tensor for spin 2 

Bo-Wei Xu 
Department of Physics, UCLA, Los Angeles, CA 90024 USA, and Department of Modern 
Physics, Lanzhou University, Lanzhou, China 

Received 22 March 1982 

Abstract. We derive the expression of the conformally covariant energy-momentum 
tensor for spin 2. 

By starting from the conformally covariant Lagrangian, we derived a general 
expression of the conformally covariant energy-momentum tensor for spin 0, 1 and 
1 (Xu 1981a,b). In this letter we shall discuss the case for the spin-2 tensor field. 

The massless spin-2 tensor field denoted by symmetry tensor h,, transforms under 
the special conformal transformations as (Isham et a1 1970, Barut and Xu 1982) 

(1) a8 h:" =R[g",g& + ( C ~ X " - X ~ C ~ ) ( ~ A ~ ) , ,  ]ha@ 

where 

(IAu)@uu8 = (gA+guu -gA"gu,)g: + (&&' - gA8guv)g," ( 2 )  

and 

R =  1+2c~ 'x ,+c2x2.  (3) 

It is known that the conformally covariant Lagrangian of h,, has the following form 
(Barut and Xu 1982) 

2= -t(a,h,,)2+~a,h,,a"h~u +i(a,h)2-5a,ha,hwu (4) 

9 = R42 + 2CAR, 

%A = $[$&A (h,,)' + 2 h d A "  - h h , ~  I 

a2hwv -$(a,a"h,,+a,a"h,,)+$a,a.h +$g,,(aAauhA, -a2h)  = 0. 

where h = h,". Under special conformal transformations, equation (3) becomes 

( 5 )  

RA = arrRuA 

(6) 

so both 2' and 2' lead to the same conformally convariant equation of motion 

(7) 
We now derive the conformally covariant energy-momentum tensor e+, of h,, 

using the same approach as previously. The resultant expression of 8," is 
e ,, = T  ,, - 1 A  28 { [ T A " ~ ( Z , ~ ) ~ ~ ~ ~  + ~ , " @ ( Z u ~ ) a p "  + ~,"@(Z~~)ap"]h,p}  

0305-4470/82/060329 + 02$02.00 @ 1982 The Institute of Physics L329 



L330 Letter to the Editor 

From (4), (6 ) ,  (9) and (lo), equation (8) can be rewritten in an explicit form 
1 A ap e,, = g,,[- & ( a A p I 2  - h " h a p ) 2  + sa h 

+&(aAh)' +faahaPh,,] 
4 ,  +$aah,'a,hUp +$a"h,'aph,, - sa h,,,aPhp, 

+$3,huBaUh,, -%a,ha,h -~a,h"*a,h,, 

- $a,haP aohP, + $a,h;aPhp, + $ayh,"aPhpa 

- &aa h a ,h,, 

+g,,[h 1 2 hap -$a,aAhA, +$a,a,h 

+ %gap aA aPhAp -$gap a2h)] 

+ h, (,a h,, -$a,aPhpa -%a,a,h +$aaaPh,,) 

+ hap($a,dahp, +$a,a,hp, -$,&hap -&d,h,,) 4 

+$ha,a,h, (11) 

+ %a,ha"h,, + %a,ha"h,, - %aahd,h,, 

a 1 2  

+ h,  a 1 2  (sa h,, -$a,aPh,, -%a,a,h +$a,aPh,,) 

- %h,,a2h + iha'h,, - %ha,a*h,, - %ha,aah,, 

and e,,, has the properties 

awe,, = o e,, = e,, e,, = 0. 

I should like to thank Professor A 0 Barut, Professor C Fronsdal and Dr J Fang 
for useful discussions. 
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