The pseudotensor is inept because its contribution to mass is positive
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In order to increase our confidence in the practical advantages of Einstein's procedure in introducing
the pseudotensor of gravitational energy and momentum t βα [1 (20), 2 (87.12), 3 (59.4)], Tolman
intended to demonstrate the principles for the conservation of energy. He counted up the total energy
of a fluid sphere U = m [2 § 97, 4]. This total energy, which is conserved, according to the Enstein's
idea, is the sum of the proper energy of the sphere and the corresponding gravitational energy.
U = ∫ T44 − g dxdydz + ∫ t 44 − g dxdydz = m .
(1)
Equation (1) is the Tolman's formula [2 (92.1)]. Here g = g 44 g xx g yy g zz is the determinant of the used
coordinate system x, y, z , T44 = ρ is the component of the energy-momentum tensor of the fluid, i.e.
the volume density, and t 44 is the component of the pseudotensor. Tolman successfully transformed the
exspresson for the gravitational energy ( p is pressure, dV0 is the physical volume) [2 (92.4), 4]:

∫t

4
4

− g dxdydz = − ∫ (T11 + T22 + T33 ) − g dxdydz = ∫ 3 p g 44 dV0 ,

− g xx g yy g zz dxdydz = dV0 . (2)

As a result, now, according to Tolman and others, the total energy of a fluid sphere is counted
up with the use of the Einstein's pseudo-tensor by the formula
U = ∫ ρ g 44 dV0 + ∫ 3 p g 44 dV0 = m ;
(3)
the first summand is the proper energy of the sphere; the second summand is the corresponding
gravitational energy. This result is confirmed in [5 (105.23)].
However, in reality, Eqs (1), (3) do not represent energy! As is well known, proper massenergy M of a body equals the integral of the volume density ρ over the physical volume [5, § 100]:
M = ∫ ρdV0 = ∫ ρ − g xx g yy g zz dxdydz .

(4)

So, the factor g 44 in (1) – (3) is superfluous. Note, g 44 < 1 . Using the coordinates r , θ, ϕ of the
Schwarzschild's interior solution [2 § 96] yields [6]
M = m + 3m 2 /(5r1 ) + K ,
(5)
where r1 is the radial coordinate of the sphere surface, and m is the parameter of the Schwarzschild's
exterior solution, which is constant when the sphere collapses, under the Birkhoff's theorem. This
mean that, in reality, even the proper energy of the sphere M is greater then m of the formula (1) or
(3). Landau & Lifshitz called this circumstance the gravitational mass defect of the body.
Let G is the gravitational energy. Then the conservation of the total energy implies:
M + G = m , i.e. G = −3m 2 /(5r1 ) − ... < 0 .
(6)
I.e. the gravitational energy of the sphere must be negative. But, according to (2), the Einsten's
pseudotensor provides positive gravitational energy of the sphere in any case. So, the pseudotensor is
inept! The sum (1) or (3) equals the desired m only because this formulae are senseless. U , which
uses the pseudotensor, is not the total energy in any case, U is senseless [6-9].
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