
I think that it is possible the quantization of the gravity using the quantum field theory (I use the Lewis Ryder book) and the
classical theory of fields (I use the Landau-Lifsits book).

It is evident, from the Lifsits book, that the Euler-Lagrange equation for the gravitational field is the Einstein field equation
obtained from the Lagrangian of the gravitational field (I write the vacuum solution):
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as is evident from the variation of the action:
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so that it is simple to obtain the Hamiltonian1 from this action if the Christoffel symbols are expressed in the variables subject to
variation:
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then, the Hamiltonian is
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the Lagrangian is a quadratic function in the derivative of the metric tensor, so that the Hamiltonian is just a quadratic function of
the metric tensor; there are no linear terms of the time derivative of the metric tensor:
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where µ ∈ 1, 2, 3 and so for each greek letter.
It is evident that the classical quantization is possible, if it is possible to write the time derivative of the metric tensor like a

function of the generalized moment (I don’t use the Heisenberg picture):
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Starting from the second derivative of the Lagrangian it is possible to write the Hamiltonian, and the moments of the Lagrangian:
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is a scale factor that is a constant in the calculations which will only be considered, in the Hamiltonian, in the end



then:
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the Fab terms are:
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it is important to obtain a minimum number of terms in the momentum, so that it is more simple to obtain the time derivative of
the metric tensor like a function of the generalized moments:

∂0g
ab = P ab +Qab.cdπcd

The Hamiltonian is:

H = g00(gabgab − gaagbb)
∂gab

∂x0

∂gab

∂x0
− 1

2 (+δβa δ
α
c gbd + δβa δ

α
d gbc + δβb δ

α
c gad + δβb δ

α
d gac − gacgbdgαβ − gadgbcgαβ − δβa δαb gcd − δαa δ

β
b gcd+

−δβc δαd gab − δαc δ
β
d gab + 2gabgcdg

αβ)∂g
ab

∂xα
∂gcd

∂xβ
= g00(gabgab − gaagbb)∂0g

ab∂0g
ab − 2gcd∂βg

αd∂αg
βc + 2gcd∂βg

cd∂αg
αβ+

+gacgbdg
αβ∂αg

ab∂βg
cd − gabgcdgαβ∂αgab∂βgcd

it is possible to write the time derivative of the metric tensor using a reduced number of terms:
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if a new terms Υa
0 is introduced then the calculations, to evaluate the remaining components of the metric tensor, are simpler:
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then it is possible to obtain the ∂0g
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where g = |gab| and γ = |gαβ |, then it is possible to obtain the transformation between time derivatives of the metric tensor and
generalized moments ∂0g
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=
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It is simple to obtain the Hamiltonian like a πab function:
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this is the Hamiltonian of the gravitational field, that it is quantizable (even if not uniquely), and it is similar to the Wheeler-De Witt
equation.



There is a simple isotropic solution with a constant metric tensor in the space, and with null space derivative of the metric tensor:
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
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the relativistic quantum equation is2
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ij) = c3
√
−g

16πk g
00(gααgββ − gαβgαβ)

[
− g

αµgβν

g00 πµν + gµν
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ij) = −~2c3
√
−g

16πk g00(gααgββ − gαβgαβ)
[
gαµgβν

g00
∂
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√
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these are the energies of the particle in an isotropic space.

This solution is true only for a metric tensor that change in a constant way in the time; I think that this is a dead end for the
theory (it allows to obtain only trivial solutions).

It is only possible, in general, to use the Heisenberg picture for the second quantization3:

Ĥ =
∫
Ĥ d3x

i~dg
ij

dt =
[
gij , Ĥ

]
i~dπijdt =

[
πij , Ĥ

][
πij(x, t), g

ij(x, t)
]

= −i~δ3(x− x′)
gij = g

3!

∑
α1α2α3β1β2β3

εiα1α2α3
εjβ1β2β3

gα1β1gα2β2gα3β3

and

gij(x, t) =

∫
d3x Nk [aij(k)ei(k·x−ωk) + aij

†
(k)e−i(k·x−ωk)]

where aij(k) and aij
†
(k) are the destruction and creation operators for the graviton.

2for this simple metric tensor
3it is written the gij(g

lm) so that it is possible to obtain the commutator rules for the covariant tensors with the moments


