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1)
A. We have studied three different properties of f-g theory »

in the case where guv = an and where fuv is the cnly non-trivial field,

by considering the first -order sction principle:

uv 4
I(f,n) = J :%§? Ruv(Y) g - %‘mg I (r*VenMY) (fuB-naB)nu[anv]B d,ﬁ‘ (1)

and the field equations obtained upon independent variations of YSU and fUV

BV &
(£ T = Ga)

o4 2

o -~ 1
Yo = {uv} (£); G (y) = s m

" Suv(f,n)

Besides this set, there is also a constraint equation whieh is, in this

case, the conservation l&W’V¥ Suv = 0.

B. Defining the ZI-intrinsic quantities (z = xo = const) in a similar
way to the gravitational cage 2)
f.o=2% . M=, uz (_foo}-ﬁ (2a)
ij = "ig? i 0i? -
ij _ 1 0 O 3.my 3.ip 3,iq, 3.ip = «J
= —= - f ) °f S A (2
v Iy (qu pq o ’ pJ J )

we can write the action (1) in the form (having already substituted Mi):

I(e;, Mntd) = f ' a £y - A, g ) B(r, ) M7} da'x . (3)
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The value of M is determined by §I/6M = 03 1in this case this is equivalent

to finding the stationary point of z({M) = MA + M'lB, which is a real guantity,
if,and only if, AB > 0. On the other hand, as A and B are functionals of the
Cauchy data (wij, qu), for the case 2):

T T L
. + 5,55 |qij|<< 1 (ha)

ij ij ij i,J
we have that AZ - %—mg A qL, B= %—ine A ch and consequently AB< Q.
2
C. Assuming the existence of an exact solution fuv of the field

equations, we can analyse the behaviour of = small excitation
(=]

h H 3 = F
Hv My Hv
in the background riemannian variety determined by the metric tensor f£°. It

+ huv’ regarding the excitation as a field which propagates

turns out that the spin-0 part (hz) of the excitation huv is a dynamical
v%riable which obeys the equation (keeping terms up to first order in both

(fuv - nuv) and haB)

= %-me [n“B - %“B] K+ %—[éa“ FHB _ g %“B} Buht (4b)

aB of

t 1 . ocf 3) 00 300
where haB haB -3 hc faB' That (n~ - f

it

) does not vanish can be seen
by looking either at the static case where (nOO _ 00 (hﬂ)_l-g-r-l-eqmr or

at a plane wave with its L-momentum pu non=-collinear with the xo—axis).
Therefore, we see that the number of independent variables in this specific
case of f-g theory (g = n) is six.

D. Using the mixed form of the field equations GS(y) = %—mz Sg, we can
study the behaviour of a spherically symmetric solution close to the two pointg
of physical relevance: r = 0 and r = oo, The form of a spherically symmetric

solution is

=4

2 =p- 1-u(r) = x8 Ej i x

0 hoo O
r_ . a ™ n
fr = A= 1l-wir) = x 24 a x ;
M= 0
T U T N & E:j b %" (5)
8 § n g
hz0o
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and the leading asymptotic behaviocur (which corresponds to the linearized

Pauli-Fierz theory) is

wr) = -a e™™ (zm)™t

v, (r) = %a ™ M {(rm)—l + (rm)™° + (rm)'B} ;

vy (r) = -a ™™ [(rm) ™2 + (rm)3) (6a)
(where Lma = gm when the static source is sij =g [dij - 3133] 63(¥)).

Going a step further, it is also possible to see that, because of
the non-linear terms, a more accurate asymptotic behaviour is given by
2 -2(mr)

u (r) = ul(r) - %—a e (rm)_2 s V. =

v 2 e—2mr (mr)"2
P 1

+za
(6b)

At r = 0, if we assume that we can expand as we indicated in the right-hand

sides of Eqs.{(5), we found that the leading terms of the expansions (5) are

=0] = -1 (2172 . =0] = - £ (pm)2 . =0) =% -2
Alr = 0] = - In(rm) ; Blr =0] = - 5 (rm) ; Dl =0) = 5 {rm)
(7)
which do not depend upon any physical constant besides m. We note that this

property is due to the existence of the massive term and not to the non-linear

character of f-g theory.
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