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TILE EQUATIONS OF FIT IN GENERAL

RELATIVITY
Por  an isolated  mass of - (uid having  the
bhoundary
ety (1)
the internal  teld is piven hy ”m* satlislying
fhe equidions,
G Y Gilr KT
Je (Pt p) oty L KDY (2)
and the external field by f;’}“_ which are sub-
jeet Lo
Gup O (3)
The cquadions of it are usually stated as
R L (4)
These  boundary  conditions  wre  not usually

cufticient,  Consider, as an example, the extor-

nal field,

ds? (L m/2e)t (dr® Lt au® | e? sin® 6de®)
1-mf2ry' oy
f (1 | 1}:./21') a (5)

for r +a and the internal field, for r S a,

ds?  cf (drt 4 rtdot | ¥ sin® odg?) 1-e?dt?,  (6)
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woand poare funetions of r and when the differ-
ential four
arbitrary constants appear in them, The equa-
tions of (it (4) provide only three conditions.
We find now that there is a fourth condition,

iz,

cquations  for them  arve solved

,.IH.'.E 2 a Nak .—I [
P N (er'™) L (7)

which has got to be salistied if the distribu-
tion given by (6) is to behave like a particle
of mass meoab great distances.  Using (4) and
(7)) we gel
(1 1 mf2a)"

(11 mr?/2a®)*

2 mf2a 3
o (1 | m{!?.a T 1 ml“/iﬁ") ! (%)

6m/a®

(1| mf2a)"
- _(3?%1.""(&"} (1 7*/a®)
(11 mf2a)® (1 mfa -mrija’ m*riaat) (9)
G. K. Patwardhan and P. C. Vaidya have shown
in a paper, which is awaiting publication,
how (7) arises [rom the principles of conser-
valion, I{ is implicit in Tolman's® exposition
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of these principles that the continuity of
_ga*‘\/:é Azu

+4g; 0°F V=g AL #=1,23,4;y=1,23 (10)
“On the boundary is necessary. Here

Azﬁz_'fgﬁ'!‘% QZ F;p"'ngg Faﬂ._, (11)

This continuity ensures the conservation of
energy and momentum provided

s [/] (- v=oak
+4gp o*PV - AL, )dxidxﬂ dx® =0, (12)

the integral being taken over the whole space
for =1, 2, 3, 4

It is believed that the results (7), (8) and
(9) are new. We are publishing elsewhere
the full implications of Tolman’s tacit assump-
tion regarding the continuity of (12) which
leads to (7). He seems to be unaware of (7).}

Lastly, another new point that has struck
us in this connection may be noted. For the
geodesies on the boundary surface we have

dx* dzx¥ _
#”E aé—-— :EI,O, (13)
dxt
fu g5 =0, (14)
& pe O dx? dxf
( bx-”'r“ﬁ lD:Jc"‘b:rﬁ) T e

along with (1). If there is to be no ambiguity
about these geodesies (15) must be the same
whether it is couched in terms of guror g'us.
That this is true has been verified for spherical
distributions.
V. V. NARLIKAR.
P. C. Vamva,
Benares Hindu University,
September 12, 1942,
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