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Abstract. I showed that there is a way of quantizing Einstein
field equations by using complex space-time vector field turning
into real fields.
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1. Complex space-time

Conflict between General Relativity and quantum physics is one
of most important unsolved problems in theoretical physics. In this
hypothesis I will try to show how to quantize it by starting with simple
assumption, I start from complex space-time [1] tensor that I will denote
(ψψ∗)ρλ that is mixed tensor field that takes two vectors of complex space-
time , one normal complex vector and second it’s complex conjugate
and creates out of it a real mixed tensor. First I need to impose that
field is symmetric tensor field:

(ψψ∗)ρσ = (ψψ∗)σρ (1.1)

From fact it’s a complex field that uses SU(4) matrix as rotation times
it’s complex conjugate I can rotate that field by this matrix and still
get a valid solutions:

Uρ
κ

(
U †
)φ
σ

(ψψ∗)ρσ = (ψψ∗)σρ (1.2)

Next there is a need for those equations to transform for flat space-time
by Lorentz transformations [2], to preserve space-time interval for any
observer:

Λρ′

ρ Λσ
σ′ (ψψ∗)ρσ = (ψψ∗)σ

′

ρ′ (1.3)

In flat space-time I can calculate probability wave function of this field
by taking how it changes in all directions and setting probability over
whole space-time to one:

ψ2 (x) = ησκ∂κ∂ρ (ψψ∗)ρσ (1.4)∫
V
ψ2 (x) d4x =

∫
V
ησκ∂κ∂ρ (ψψ∗)ρσ d

4x = 1 (1.5)

Combining Lorentz Transformation and SU(4) matrix transformation
[3][4][5] I will get complex picture of that field for flat space-time case,
where I define space-time interval [6][7] as probability of each path
distance in that space-time:

dψ2 (x) ds2 (x) = dψ2 (x) ηµνdx
µdxν = ησκ∂κ∂ρd (ψψ∗)ρσ ηµνdx

µdxν

(1.6)

It means that at each point of space-time I have probability of finding
particle, and it’s corresponding space-time interval. I can use equation
for proper time:

ψ2 (x) τ 2 =
1

c2

∫
P

dψ2 (x) ηµνdx
µdxν (1.7)

Where P is some some path in space-time.
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2. Curvature of complex space-time

I can extend this idea to curved scape-time, first I write relation
between curvature tensor [8] [9][10][11] and covariant derivative acting
on real mixed tensor field:

Rσ
λµνU

ρ
κ

(
U †
)φ
σ

(ψψ∗)κφ −R
α
ρµνU

ρ
κ

(
U †
)φ
λ

(ψψ∗)κφ

= ∇µ∇νU
α
κ

(
U †
)φ
ρ

(ψψ∗)κφ −∇ν∇µU
α
κ

(
U †
)φ
ρ

(ψψ∗)κφ = 0 (2.1)

It comes from fact that field is symmetric so I can write that both parts
are equal:

Rσ
λµνU

ρ
κ

(
U †
)φ
σ

(ψψ∗)κφ = Rα
ρµνU

ρ
κ

(
U †
)φ
λ

(ψψ∗)κφ (2.2)

Now I can do Einstein field equations of that mixed tensor field, I will
arrive at two equations that are equal to themself one is changing mixed
field into covariant vector field in final equation and another one to
contravariant vector field:

Rα
ρ = gµνRα

ρµν (2.3)

Rσ
λ = gµνRσ

λµν (2.4)

Rα
ρµνU

ρ
κ

(
U †
)φ
λ

(ψψ∗)κφ −
1

2
Rα
ρ gµνU

ρ
κ

(
U †
)φ
λ

(ψψ∗)κφ = κTαρµνU
ρ
κ

(
U †
)φ
λ

(ψψ∗)κφ

(2.5)

Rα
αµνU

α
κ

(
U †
)φ
λ

(ψψ∗)κφ −
1

2
Rα
αgµνU

α
κ

(
U †
)φ
λ

(ψψ∗)κφ = κTααµνU
α
κ

(
U †
)φ
λ

(ψψ∗)κφ

(2.6)

Rµν (ψψ∗)λ −
1

2
Rgµν (ψψ∗)λ = κTµν (ψψ∗)λ (2.7)

Rσ
λµνU

ρ
κ

(
U †
)φ
λ

(ψψ∗)κφ −
1

2
Rσ
λgµνU

ρ
κ

(
U †
)φ
λ

(ψψ∗)κφ = κT σλµνU
ρ
κ

(
U †
)φ
λ

(ψψ∗)κφ

(2.8)

Rσ
σµνU

ρ
κ

(
U †
)φ
σ

(ψψ∗)κφ −
1

2
Rσ
σgµνU

ρ
κ

(
U †
)φ
σ

(ψψ∗)κφ = κT σσµνU
ρ
κ

(
U †
)φ
σ

(ψψ∗)κφ

(2.9)

Rµν (ψψ∗)ρ − 1

2
Rgµν (ψψ∗)ρ = κTµν (ψψ∗)ρ (2.10)

Those two equations that are final product so equation 2.7 and 2.10
are field equations for mixed real tensor field that comes from complex
vector fields.
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3. Energy tensor and probability for curved space-time

Energy tensor has to obey few simple rules, first it has to be symmetric
with respect to indexes:

T σλµν = T λσµν = T λσνµ = T σλνµ (3.1)

Tαρµν = T ραµν = T ρανµ = Tαρνµ (3.2)

Then contraction of that tensor will give energy-stress tensor:

T σσµν = Tµν (3.3)

From it follows that there is conservation of energy of that that tensor:

gµκgνλT σσκλ = T µν (3.4)

∇νg
µκgνλT σσκλ = ∇νT

µν = 0 (3.5)

I created probability function for flat space-time now I can move to
curved one, first I start with geodesic equation that gives each point of
space-time so each geodesic a probability:

gλκ∇κ∇ρ (ψψ∗)ρλ

(
d2xµ

ds2
+ Γµαβ

dxα

ds

dxβ

ds

)
= 0 (3.6)

This probability has to be normalized but I change from normal deriva-
tive to covariant derivative, otherwise it’s same equation as before:∫

V
gλκ∇κ∇ρ (ψψ∗)ρλ d

4x = 1 (3.7)

And finally I can move to space-time interval with probability for curved
space-time. I write probability function:

ψ2 (x) = gλκ∇κ∇ρ (ψψ∗)ρλ (3.8)

Then I use it in space-time interval and proper time equation:

dψ2 (x) ds2 (x) = gλκ∇κ∇ρd (ψψ∗)ρλ gµνdx
µdxν (3.9)

ψ2 (x) τ 2 =
1

c2

∫
gλκ∇κ∇ρd (ψψ∗)ρλ gµνdx

µdxν (3.10)
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