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Abstract 

I~s.~ov~_~ tb~t [f the Brzns-Dicke equations b_ave the solution r g*s genera~ea by the 
l~t~_ free ~,~,,',~ Y~ (T.---~) thc~a there exists an 'adjotn~ soiufion" ,~-~, ~g,~ of thee 

L ln~&~ct:on 

The field equations Of the s ~ a r ~ e ~ o r  ~heorv of g ~ a ~ ' ~  due tO. 
-B~'~- & D~ck~ (I951) are 

the speed of  light having bee~ taken to have the value unity. (1.2) may be 
replaced by the equation 

�9 (3 + 2o~) [ ]  r ---- 8r~T 0.3)  

Now, although conformal transformations of the metric tensor g~ have 
occasionally been considered before, for instaace by Dicke (1962) and 
Bcrgmann (1968), the fo'|lowing result has not, as far as I am aware, been 
stated previously: 

if (7~a!~,g~j) is a soIution of  the Bran~-Dicke equat~or.s with trace-free 
source Tu ( T =  (})then the equations are also satisfied by (~-~Tk,]r - i ,  

In particular, the adjoint solution may evidently be formed when one 
has an electromagnetic so~rce~ 

The derivation of  the general result is g'.:ven ~n Section 2, whilst in 
Section 3 the static, sphencafiy symmetric solution of Brans (1962) is 
examined ;_n the present co.~text. ' 
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~ 8  ~L ~. ~ r c t ~ r i L  

2. ~ r  ~+ she R~alt 

Tvani, hes by hypot~is, 

Dr fzA) 
gxmlted ~ba~ 2~o + 3 .~ 0. Then (| A ) m_ay be replaced by the s ~ , L ~  ectt~atio~ 

N o w  tr'. 
- 22 

Fm~&er, any quantity relating to the Riemann space 1~4 who~e metric 
tensor is g~s is distinguished by a bar, and cov-ariant derivatives in this ~ 
are denoted by indices following a colon. Then, ifs ~s any scalar field 

s : .  = s . , s  - J ~ l u  s.k 

tn particular, taking .r ~, 

Hence 

in ~ w  of ~.I).  ~Arrth this result a~/~nd, ~b, source beloragir, g to ~ e  fields 

The 1Ucci tensor of the P, is (Ei~nhar~, 19~,9) 

Rij ~ R's + 2r 2z r - 45 -2 Ca r + g,J r r &"~ (2.8) 

once again bearing (2.1) in mind. If one now inserts (2.5) and (2.8) in (2.7). 
one just zecovers Tzj (as given by (2.2)) to within a factor ~b-z: 

~s  = r  r,~ (2.9) 

and ti3e de~red result has thus been attained. 

3. The Static Sp;~rically Symmetric Vacuum S o l ,  ion as Example 

Brans (t962) has given the exact ~tatic spheri~'zdly symmetric vacuum 
~i~tion (T~j = 0) of equations (I.1, 1.2) in isotropic co6rdina~es: 

ds ~ = -:r + r2(dOt ~ + sin 2 01 dq~lz)] qS e'di* 
~ith 

C ~t" = e ~ ( [  + J~/r)  2*2(c+1}l'" (1 - -  B/r) =-2w+l>t'~ 

e = e"O + Sl,)-~': <! " ~ t , )  TM- 

: ~ = r + ~I,)-~,- ( i -  ~/,)c,~ c3.~i~ 
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(i t  m~flices 1o constder only the first e f t he  four branche~ gree~, by Brar~s,,~ 
AJ~ho~gh.. the ~;*,'~*;-,~ b_--~r, e .;s ~ v~.--ry ~pe6M ,~-- ~,,.-t~ . . . . . . . . .  , , , r  ,~, .  

many symmetries present and because T u actuMdy vanishes: ff is s~iii worth 
contemplating it in the coment of  the present inve..~/6gation. Of  cm~.e~ 
since 0 .1 )  is a "general" soh~tion the adjoint solmion mu~: be already 
contained in iL At any rate, 

If, however, one writes e ~, e ~, ~ i ,  the form (3.I) witt~ ~ constants Of 
.... expre~to~:~ just  of  1he form (33L ~.e. Mth 

C .C/(C+'i) (3.4) 
and this is in harmony with ~he remark pr~:oeding ~,_t~t~on (,3.3) 
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