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ABSTRACT. I did present a possible way of creating spacetime from just
information from wave function.
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1. WAVE FUNCTION

I will start by defining a wave function by using how coordinates are con-
nected to basis vectors. Basis vectors are equal to wave-vector in given point of
spacetime, where this wave vector consists of n vectors total in n dimensional
spacetime. It means that I can write wave function:

¥ (x) =1 (Xw“) (1.1)

Where each wave vector A has directions « so it’s denoted as \,. Those are
basis vectors, there are connected to frequency basis vectors. Each frequency is
a vector in given direction and their relation with wave vector can be expressed:

Wi Ay =62 (1.2)
Mg =62 (1.3)
Where T operator means complex conjugate and transposition. Wave vector
itself transforms under complex rotations that can be expressed using special

unitary matrix [1] for each vector that will be denoted as U 4+ so those rotations
can be expressed:

AUg = Ag (1.4)

AUty = Ag (1.5)

Total energy density can be expressed as a scalar function of frequency vectors:
p(x) = &f@a (1.6)

Now spacetime interval for given point is equal to wave vector times it’s dagger
operator part:

ds? (x) = A (%) Aa (x) (1.7)

To find a geodesic |2] in this spacetime I need to take an integral over spacetime
interval and varry it then make it equal to zero, but not for one path but all
possible paths, where those paths are defined as starting from any point of

space:
Yo / ds =0 (1.8)

all paths

Field equation for given wave function is given by:

— ikt (X) = Dath (X) (1.9)
Where « is constant. Probability of traveling all possible paths that start at
each point of space and each of them are geodesic is equal to one:

3 /Pw (%) (x) ds = 1 (1.10)

all paths
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2. MANY SYSTEMS WAVE FUNCTION

Now I can move to many systems wave function. Re-writing field equation
for many system each of them will need to obey field equation, so only change
is that frequency vector depends on all possible systems not just on one:

— KD, W (X1, s X)) = Wy (X150 X)) U (X1, -y Xy (2.1)
Oy = (B . D) (2.2)
Do, (X1 00y Xp) = (d)al (X1) . Wa, (Xn)) (2.3)

Same can be done with geodesic equation, I will sum all possible paths of all
possible systems:

S 6 / ds: (x:) = 0 (2.4)
i=1 all paths
ds; (x1) = \/ Ab, (x5) A, (1) (2.5)
It means that total energy density is defined as:

p (X1, Xn) = B8 (X1, Xn) Dy, (X1, -, Xn) (2.6)

Now probability of all wave functions following given geodesic paths is equal
to:

Z / UV (X1, 00y Xn) ¥ (X1, oy Xn) dS7...ds, = 1 (2.7)
P Py,

all paths

Wave function of many systems is defined same wave as before but for many
systems:

) (X1, .y Xn) = (Xalxal, s j\anxa”) (2.8)

From it follows that wave vectors are connected to frequency vectors by same
relations:

CZ)L” (Xla ) Xn) S\Ocn (Xla ) Xn) = 7153 (29)
S‘Ln (Xla ooy Xn) d)ocn (Xla cey Xn) == n5g (210)

They rotate by special unitary matrix but now it depends on all possible
systems:

Ao (X1, s Xn) U (X1, -, Xn) = A (X1, -, Xn) (2.11)
Ao (%1, %) U (X1, 00, Xn) = Ag (X1, -, Xn) (2.12)
Ug(xl,..,xn):(ﬁg; (x1) .. Ug" (xn)> (2.13)

UTﬂ(xl,--,xn)=<U‘T§f (x1) ... Uty (xn)) (2.14)
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