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We consider a new four-dimensional formulation of semi-classical quantum general rel-
ativity in which the classical space-time manifold, whose intrinsic geometric properties
give rise to the effects of gravitation, is allowed to evolve microscopically by means of
a conformal function which is assumed to depend on some quantum mechanical wave
function. As a result, the theory presented here produces a unified field theory of grav-
itation and (microscopic) electromagnetism in a somewhat simple, effective manner.
In the process, it is seen that electromagnetism is actually an emergent quantum field
originating in some kind of stochastic smooth extension (evolution) of the gravitational

field in the general theory of relativity.

1 Introduction

We shall show that the introduction of an external parameter,
the Planck displacement vector field, that deforms (“maps”)
the standard general relativistic space-time S; into an evolved
space-time S, yields a theory of general relativity whose
space-time structure obeys the semi-classical quantum me-
chanical law of evolution. In addition, an “already quan-
tized” electromagnetic field arises from our schematic evolu-
tion process and automatically appears as an intrinsic geomet-
ric object in the space-time S,. In the process of evolution, it
is seen that from the point of view of the classical space-time
S, alone, an external deformation takes place, since, by defi-
nition, the Planck constant does not belong to its structure. In
other words, relative to S, the Planck constant is an external
parameter. However from the global point of view of the uni-
versal (enveloping) evolution space My, the Planck constant
is intrinsic to itself and therefore defines the dynamical evo-
lution of S; into S,. In this sense, a point in My is not strictly
single-valued. Rather, a point in My has a “dimension” de-
pending on the Planck length. Therefore, it belongs to both
the space-time S; and the space-time S,.

2 Construction of a four-dimensional metric-compatible
evolution manifold M,

We first consider the notion of a four-dimensional, universal
enveloping manifold My with coordinates z# endowed with a
microscopic deformation structure represented by an exterior
vector field ¢ (z# ) which maps the enveloped space-time
manifold S; € My at a certain initial point P, onto a new en-
veloped space-time manifold S, € My at a certain point Py
through the diffeomorphism

et (P) = 2 (Po) +1¢%,

where [ = \/g ~ 10733 cm is the Planck length expressed

in terms of the Newtonian gravitational constant GG, the Dirac-

Planck constant 7, and the speed of light in vacuum c, in such
a way that

Pr =1+
. “—
fim =0

From its diffeomorphic structure, we therefore see that
My is a kind of strain space. In general, the space-time S,
evolves from the space-time S; through the non-linear map-

in
ping P(¢)Sl—)82

Note that the exterior vector field ¢ can be expressed as
= ¢*h, = ¢*g, (the Einstein summation convention is em-
ployed throughout this work) where h, and g,, are the sets of
basis vectors of the space-times S; and S,, respectively (like-
wise for £). We remark that S; and S, are both endowed with
metricity through their immersion in My, which we shall now
call the evolution manifold. Then, the two sets of basis vec-
tors are related by

gy = (5; +1V,€) hy
or, alternatively, by
Gu=hu+1 (vu g—,,) v
where 4}, are the components of the Kronecker delta.
At this point, we have defined the two covariant deriva-

tives with respect to the connections w of S; and I' of S, as
follows:

VAAGD = ONAD + W AT+ Wl AT L

— Wiy AT — Wi AR —

and
VaB = 0\Bil + T3\ Bib +T9,BaS + ...
—T9\Bol —To, Bad — ..

for arbitrary tensor fields A and B, respectively. Here
0, =0/0z*, as usual. The two covariant derivatives above
are equal only in the limit 7 — 0.
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Furthermore, we assume that the connections w and I" are
generally asymmetric, and can be decomposed into their sym-
metric and anti-symmetric parts, respectively, as

wf;v = (h)‘, Gyhu) = wa“,) + wf;w]

and
Lo = (9%, 0094)

Here, by (a, b) we shall mean the inner product between
the arbitrary vector fields a and b.
Furthermore, by direct calculation we obtain the relation

Bygu = (wh, +1 (V%) wl, +18,(Vué)) ha .
Hence, setting
B, = wp, +1((Vu€T) w3, + 0, (Vu€?)) =
= wzu +l ((vﬂga) wéu + aVa[.)l,\f + f"@,,wéu + (aygcr) ng,)

_1TX A
= Py + Tl

we may simply write
0oy = F;;\Vh,\ .
Meanwhile, we also have the following inverse relation:
hy = (5:: - N#E") v -

Hence we obtain
Bgu = (why +1(Vu€%) w3, +l8y(9l’)£ +
—l—lf"@,,wé# +1(8,¢°) o./c),‘/J — lwfw@g@ —
—U(Vu€?) wy, Vo — 1(8,0,€7) Vo€ —
— 1€ (Bywy,) Vo ~1(8,€7) w3, Vo) gx.

Using the relation 8,9, = 1"2,, g (similarly, 8,h, =

= wf;,jhx), we obtain the relation between the two connec-
tions I and w as follows:

Loy =why, +1((Vu€%)w), + 8,8, +
+£70,w), (8,€7) W), — w5, Vel — (V,£°) w5, Vo —
— (31/3#5”) ﬁaf)‘ _Ep (auwgﬂ) vaEA - (augp) ngvcrg)\)

which is a general non-linear relation in the components of
the exterior displacement field £. We may now write

A A A
D = F + Gy

where, recalling the previous definition of F) . it can be re-

pv?
written as
Fﬁ‘u = wz‘u +1 ((Bywéﬂ + wﬂng‘y) &7+
+ 6’/6#5)\ + (aﬂga) wéu + (61/60-) wéu)
and where
G, =1 (wg, +1 ((VuéP) ws,
+ avapga + &° avwgu + (6,¢°) pr)) va'g)‘ :

At this point, the intrinsic curvature tensors of the space-
times S; and Sy are respectively given by

Ko =2 (ha’ G[Ha,,}hp) =

= GM‘UZV - 8, wp, + w;‘,, wiﬂ - wi,‘u ws,
and

R =2 (90’ a[u&/]gp) =

_ A A
- 8#1—‘;‘"/ - 8,,1";',“ + PPV Fgu - FP#FKV'

We may also define the following quantities built from the
connections wﬁ‘u and 1"?;,/:

o _ 4 o A 4 A o
D ppy = Ouwpy + Oy, + Wy WXy + Wy, w3,
and
o _ o o A o A o
E puv aﬂrpv + a”rp# + FPV Ap + Fp# Av

from which we may define two additional “curvatures” X and
P by

1
Xiuw = (h?,0u0,h,) = 3 (K‘:,l”, + D”pw) =
= aﬂwgu + wz\uwiu
and
o (o8 1 o (o
Ppp,u =(g 16;1.81/9/7) = ) (R puv +Epp.u) =
= 0,07, + T3, %,
such that K¢, ,, =2 X‘;[uu] and R%), =2 P‘;[W].

Now, we see that

Flu) = Wy + 1 (; D’ €7 + a,,a@) +
+1((0u€7) wyy + (8,€7) w3y)
and
Fiy = Wi + % 1K, €.

]

In addition, we also have

G?/W) =1 (wgw) +1 (; DUPW £+ ‘91!‘9#'50)) Vo& +
+1(1 ((0u8) wy, + (8,87 wi)) Vol
and
=1 (s S ) .0

Now, the metric tensor g of the space-time S; and the
metric tensor h of the space-time S, are respectively given by

h’l“/ = (hl—ta h,,)

and
Juv = (g/,tv gu)
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where the following relations hold:
huch”? =6y,
guagua = 6;,:

In general, the two conditions h,, "7 # 6;: and
Guo hY7#6 ., must be fulfilled unless {=0 (in the limit 7 — 0).
Furthermore, we have the metricity conditions

Vahu =0,
and =
V)\ uv = 0.
However, note that in general, Va huy #0and Vig,, #0.
Hence, it is straightforward to see that in general, the met-
ric tensor g is related to the metric tensor h by

Guv = hyy + 21 v(ufu) + 12 vué)\ (13
which in the linear approximation reads

Guv = huw +21V,8) .

The formal structure of our underlying geometric frame-
work clearly implies that the same structure holds in n di-
mensions as well.

3 The conformal theory

We are now in the position to extract a physical theory of
quantum gravity from the geometric framework in the pre-
ceding section by considering the following linear conformal
mapping:
gy =¢€*h,

where the continuously differentiable scalar function ¢ (z*)
is the generator of the quantum displacement field in the evo-
lution space M, and therefore connects the two space-times
Sl and Sg .

Now, for reasons that will be apparent soon, we shall de-
fine the generator ¢ in terms of the canonical quantum me-
chanical wave function ¢ (z*) as

[SIE

¢ =1n (1+ M)
1. /. 2
M=+-1 (z E) .
2 h
Here mg is the rest mass of the electron. Note that the

sign = signifies the signature of the space-time used.
Now, we also have the following relations:

g“ = ef‘fohﬂ’

where

h, =e %g,,

hH = e¥gH,

(g,uagy) = (h/hhy) = 5‘5;
(gu, ") = €296y,
(hﬂvgy) = 672W5Zv

as well as the conformal transformation

2
Guv = €“hyy .

Hence
g = e 2P pHv.

We immediately see that
uo BT = e’ 5;; )
huos g¥° = e72% 67,
At this point, we see that the world-line of the space-time

Sq, s= f« /huy dztdz?, is connected to that of the space-

time S, 0 = IW, through
ds = e*?do .
Furthermore, from the relation
gu = (5:: +lVH§") h, =€e*h,

we obtain the important relation

IV = (e = 1) by,
which means that

Puy =1V =20,

i.e., the quantum displacement gradient tensor field ¢ is sym-
metric. Hence we may simply call ¢ the quantum strain ten-
sor field. We also see that the components of the quantum
displacement field, ¢* =1£#, can now be described by the
wave function 9 as

¢/,L = la;ﬂ/’

ie.,
v=vo+ 7 [ dude”

for an arbitrary initial value 1)y (which, most conveniently,
can be chosen to be 0).

Furthermore, we note that the integrability condition
®,, = $,, means that the space-time S; must now possess
a symmetric, linear connection, i.e.,

1
wzu = w?/‘# — 5 hoA (ayhg#, — c%hm, + Byh,,g) ,

which are just the Christoffel symbols { }f‘y } in the space-time

S;. Hence w is now none other than the symmetric Levi-
Civita (Riemannian) connection. Using the metricity condi-
tion 6)\9}“, = Puu}\ + PV#)\’ ie.,

Or Guv = Mhy O\ + (1 + MY) (W + Wopr),

we obtain the mixed form

1 _
W)\p.u = 5 (1 + M"/J) ! (a)\g;w - ,ugu)\ + augkp) -

- % M (14 M) (hudr — hyrd,% + hrd,%)
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ie.,
1 ~
w), = 5 (1+ M3) YR (8,9, —
1 _
=5 M (1+ My) (620, + 80, — hu B 8,1) .

au 9up + au gp#) -

It may be noted that we have used the customary conven-
tion in which T's,, = g, [y and wyy = bW

Now we shall see why we have made the particular choice
o=ln 1+ M ¢)%. In order to explicitly show that it now
possess a stochastic part, let us rewrite the components of the
metric tensor of the space-time S, as

G = (1+ My) by, .

Combining this relation with the linearized relation
v = hu + 21V, €,y and contracting the resulting relation,
we obtain

ID*y =2(e*? — 1) =2My,
where we have defined the differential operator D? =

= h#¥V,V, such that

D> = B* (8,0,% — Wb, ,9) .

Expressing M explicitly, we obtain D%t = F (%)2 P,

ie., R
(o () ) -

which is precisely the Klein-Gordon equation in the presence
of gravitation.

We may note that, had we combined the relation g, =
= (14 M ) h,, with the fully non-linear relation

Juv = h’l“’ + 21 V(pfy) + 2 vpg)\vug)\ )

we would have obtained the following non-linear Klein-
Gordon equation:

2 mo 2 123 p0 BV
D* £ (T25)7) p = BT (T,9,9) (VoY)

Now, from the general relation between the connections I'
and w given in Section 2, we obtain the following important
relation:

[wv] =~

r % 1(8) —1V.8) K%, ¢,

which not only connects the torsion of the space-time S, with
the curvature of the space-time S, but also describes the tor-
sion as an intrinsic (geometric) quantum phenomenon. Note

that
g g
Ko =08 — 3, +
Ph "{PV} {p#}

o) g~ (5]

are now the components of the Riemann-Christoftel curvature
tensor describing the curvature of space-time in the standard

general relativity theory.

Furthermore, using the relation between the two sets of
basis vectors g, and h,,, it is easy to see that the connection
T is semi-symmetric as

Ty = Wy + 65 Ovp
or, written somewhat more explicitly,
1
Tl = DA by 8o + 8,h0) +
1
+3 &, 8, (In (1 + Mv)).
We immediately obtain
1
I‘E‘W) =w), + 5 (628, + 6) 0,u0)
and 1
A A A
P[MV} = 5 (6”8,,@ - 6V8”Q0) .

Additionally, using the relation
wy, =Wy, =0y (1n \/M) =
=8, (In (7% \/det (9)) ) = 8, (In /deb (9)) — Bugp

we may now define two semi-vectors by the following con-
tractions:

T =T%, =0, (In/det (B)) + 40,
D =T%, =0, (n+/det () + B,

or, written somewhat more explicitly,
T, =0, <1n Jdet (h) +1n (1 + M1/1)2)
Ay =0, (In\/det () + In T+ 119 .

We now define the torsion vector by

v 3
T/J' = F[Vp,} = 53#(,0

In other words,
3 M
T, == ——
B4 (1+ My)
Furthermore, it is easy to show that the curvature tensors
of our two space-times S; and S, are now identical:

RO‘ — KU

puv puv

0,1 .

which is another way of saying that the conformal transfor-
mation g, =e? h, leaves the curvature tensor of the space-
time S; invariant. As an immediate consequence, we obtain
the ordinary expression

1
Rpopy = 5 (0uBohpy+0,0phop—0,00hpu—0u0phoy) +

+ hop (w;‘,,wgu — w;‘u wg,,) .
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Hence the following cyclic symmetry in Riemannian ge-
ometry:
Roouv + Ropvo + Rpvop =0
is preserved in the presence of torsion. In addition, besides
the obvious symmetry R,ouy = —Ryouu, We also have the
symmetry

Rpa;.w = - Rap,uu

which is due to the metricity condition of the space-times S;
and Sp. This implies the vanishing of the so-called Homoth-
etic curvature as

Hy =R%,, =0.

ouv

The Weyl tensor is given in the usual manner by
1
Coouwv = Rpopv — 9 (PouRov + hoy Rop —

1
—howRopy = houRoy) — 6 (Povhou — hpphov) R,

where R, = R°,,, are the components of the symmetric

Ricci tensor and R = R, is the Ricci scalar.
Now, by means of the conformal relation g, = e?® huv
we obtain the expression

Bpous = 7% (0,809, + 8,890 — 00 Gpu0uOpGov +
+ gop (P;’,‘VI‘E# - P;‘,‘HPEV) + (Bugov — Bugou) Bpp +

+ (Ov9pu — Bugpr) 8o + (85 gov — B0 gpv) B +

+ (00 9pou — 0p9ou) Ovp + 900 0uBpp + 9pu0u 0o +

~ 9pv0u05® — 9uc0u 0,0 + 2(9ou0pp Ovp +

+ 90 0.9 05 — 9ou0pP 8 ¥ — oo Bup) +

+ Gap ((rgﬂayw—rgyaﬂw) 82— (r’jyayw—ré’,aﬂgo) 55;)).

Note that despite the fact that the curvature tensor of the
space-time S, is identical to that of the space-time S; and
that both curvature tensors share common algebraic symme-
tries, the Bianchi identity in S is not the same as the ordinary
Bianchi identity in the torsion-free space-time S; . Instead, we
have the following generalized Bianchi identity:

6)\Rpa;u/ + 6;l.Rpm/)\ + 6u-Rpcr}\y. =

:2(1“”

ruv) Boomx + ]'—‘FI/)\] Roponu + PE’AM Rprrnt') .

Contracting the above relation, we obtain

w 1 ov
Vu (R“” -3 gWR) =2¢7Th R + T R -

Combining the two generalized Bianchi identities above
. . 1
w1th the relation .1".>‘ 4=3 (62 6,,.(,0 —6,8,p), as we‘:ll as re-
calling the definition of the torsion vector, and taking into
account the symmetry of the Ricci tensor, we obtain

v)\-Rpc:rp,u + v/,L-Rpc:n/)\ + vu-Rpc:r)\y. =
= 2 (Rpa;,wa)\(p + Rpa’ukau‘/’ + Rpo')\p.au (P)

100

and
_ 1 1
VvV, (R‘“’ — 2g’“’R> =_2 (R‘“’ — 29‘“’R> O,

which, upon recalling the definition of the torsion vector, may
be expressed as

- 1 4 1

Vl, (RF“I — 2guuR> = — g (Rl“/ — 2gHVR> Ty -

Apart from the above generalized identities, we may also
give the ordinary Bianchi identities as

VARpopy + VuRpgur + VyBpgap =0

and 1
VI/ (R#V - 5 hHVR> =0.

4 The electromagnetic sector of the conformal theory.
The fundamental equations of motion

Based on the results obtained in the preceding section, let us
now take the generator ¢ as describing the (quantum) electro-
magnetic field. Then, consequently, the space-time S; is un-
derstood as being devoid of electromagnetic interaction. As
we will see, in our present theory, it is the quantum evolution
of the gravitational field that gives rise to electromagnetism.
In this sense, the electromagnetic field is but an emergent
quantum phenomenon in the evolution space My.

Whereas the space-time S; is purely gravitational, the
evolved space-time S, does contain an electromagnetic field.
In our present theory, for reasonsthat will be clear soon, we
shall define the electromagnetic field ' € S, € My in terms of
the forsion of the space-time S, by

2
F, urv — 2 g r

0 A
z ¥

where € is the (elementary) charge of the electron and
v v
w, =g l/d:;: _ 2ep, Vda:
# H ds B ds
are the covariant components of the tangent velocity vector
field satisfying wmq, u# = 1.

We have seen that the space-time S, possesses a manifest
quantum structure through its evolution from the purely grav-
itational space-time S;. This means that & may be defined in
terms of the fundamental Planck charge é as follows:

e = Né = N «/4mephc,

where N is a positive constant and € is the permittivity of
free space. Further investigation shows that N = /o where
a1 a 137 is the conventional fine structure constant.

Let us now proceed to show that the geodesic equation of
motion in the space-time S, gives the (generalized) Lorentz
equation of motion for the electron. The result of parallel-
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transferring the velocity vector field « along the world-line
(in the direction of motion of the electron) yields

Dut -
dz = (VV’U.M) ’LL” = O)
ie.
) dut -
K + P;l;au’pu’ = O’
where, in general,
1
Fﬁu = 5 ga)‘ (augau - aUgLW + 8;;9110) + F[)‘NV} o

_g)\P (gHUFETpu] + Gvo Ffp#}) .

Recalling our expression for the components of the tor-
sion tensor in the preceding section, we obtain

oA

1
Ff\w = 5 g (avgcrp - aag;w + augua) +

+9;w9)‘03a90 - 63\ a}t‘f’

which is completely equivalent to the previously obtained re-
lation
Ff‘w = wf;l, + (52 A,p.
Note that

1
Azu = 590)‘ (8Vgau — OoGuv + 3pgua)

are the Christoffel symbols in the space-time S,. These are
not to be confused with the Christoffel symbols in the space-
time Sy given by wy, .

Furthermore, we have

dut
2 T Al uPu? = 2g“”I‘[>‘pg]uAu‘7.
Now, since we have set F},, =2

the equation of motion

mg c® 1A
& Dl

Uy, we obtain

2 dut w PO\ 5 M v
moc (ds+A”"u U ) =eF* u”,
which is none other than the Lorentz equation of motion for
the electron in the presence of gravitation. Hence, it turns out
that the electromagnetic field, which is non-existent in the
space-time S, is an intrinsic geometric object in the space-
time S,. In other words, the space-time structure of S, inher-
ently contains both gravitation and electromagnetism.
Now, we see that
2

moC

Fp,v = ? (uuaﬂf’ - uuay()o) .

In other words,
d
eFt u¥ = moc? (u“c;p — g‘“’c'),,(p) .
s

Consequently, we can rewrite the electron’s equation of
motion as

d
—_— 4+ Aﬁau”ua = u“d—f —g" o,p.

I. Suhendro. A New Conformal Theory of Semi-Classical Quantum General Relativity

We may therefore define an asymmetric fundamental ten-
sor of the gravoelectromagnetic manifold S, by

de €

guzgu - v
H Hds  moe?

satisfying
_E]puuu = 0oup.

It follows immediately that

de e v v
(5,‘,‘ Fr F“,,) u’ =g 8,p

which, when expressed in terms of the wave function 9, gives
the Schrodinger-like equation

dy 1

Uy— = —

#ds M

We may now proceed to show that the electromagnetic
current density given by the covariant expression

e

(8%0 + Fu,,u”> P

moc?

= g, e
a7

is conserved in the present theory.

Let us first call the following expression for the covariant
components of the electromagnetic field tensor in terms of the
covariant components of the canonical electromagnetic four-
potential A:

F,=V,A,—-V,A,

such that € V, 4, = moc®u,8, ¢, ie.,
moczaugo = éu”W#A,,
which directly gives the equation of motion
moczd—f = éu“u”?ﬂAu .
Hence, we obtain the following equation of state:

2 dY _ 98 (1+ My)
ds M
Another alternative expression for the electromagnetic
field tensor is given by

moC uhu’V, A, .

Fuy = 0,A, — 0,4,2T},, Ay =

= 0,A, — 0 A, +A 00— ALl 0.

In the particular case in which the field-lines of the elec-
tromagnetic four-potential propagate in the direction of the
electron’s motion, we have

e

where A is a proportionality constant and fB=4&,/-2 .

m,

Fu=A (Oyuy — Ouuy)

Then, we may define a vortical velocity field, i.e., a spin field,
through the vorticity tensor which is given by

1
= (Byup — Ouuy)

w#,,:2
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and hence _
é

ﬁw#w
(1-%)

which describes an electrically charged spinning region in the
space-time continuum Ss.

Furthermore, we have the following generalized identity
for the electromagnetic field tensor:

F,, =21

v)\F/_w + ﬁva)\ + vIJ-F’)\,LL =

:2(1“

o Fon + Tl Fou + T Fo

which, in the present theory, takes the particular form

v)\Fpu + quu)\ + qu)\u =
=2 (F#,,c?ﬂp + Fa0up + F)\Ha,,(p) .

Contracting, we have

_ Cc =

N H po
Vi === (Tt P77

We therefore expect that the expression in the brackets
indeed vanishes. For this purpose, we may set

= _c r* . pro

7
J ar - lpo]

and hence, again, using the relation
A 1/ A
F[/M/] = 5 (6uay(p — 61/8“()0) y
we immediately see that
vaAPs ¢ v, v v
Vi = = (B VuF* + F* (8,0, = T),,000)) =

. c
= —]’u Bﬂtp — E P[)\#V]FHV 3>\(p

ie.,
V., i*=0.

At this point, we may note the following: the fact that
our theory employs torsion, from which the electromagnetic
field is extracted, and at the same time guarantees electromag-
netic charge conservation (in the form of the above continuity
equation) in a natural manner is a remarkable property.

Now, let us call the relation

T = _% 1 (62 - IV.E R, ¢

puv

=K%,.)

obtained in Section 3 of this work (in which R, oy

puv
This can simply be written as

T =

1 — A
[uv] —5 le R puv fﬂ

102

ie.,

1 — o
F[)‘/w] =3 le "’R)‘pw g? 8,1 .
Hence, we obtain the elegant result

moc?

F,,=-1 e PR, ux 9”7 0,9

ie.,

£ moc?

e 1+ My
or, in terms of the components of the (dimensionless) micro-
scopic displacement field &,

F,,=- Rkpw uy gP7 0,y

moc?

P, =-1 e*“’RApW ux g°%¢,

which further reveals how the electromagnetic field originates
in the gravitational field in the space-time S, as a quantum
field. Hence, at last, we see a complete picture of the elec-
tromagnetic field as an emergent phenomenon. This com-
pletes the long-cherished hypothesis that the electromagnetic
field itself is caused by a massive charged particle, i.e., when
mo =0 neither gravity nor electromagnetism can exist. Fi-
nally, with this result at hand, we obtain the following equa-
tion of motion for the electron in the gravitational field:

dut

s + Aboufu’ = —le”PRP9K u, Eou”
ie.,
du* l
K + A/;Uupuc = —m RPO',LLV 'U.p u” acr¢ .

In addition, we note that the torsion tensor is now seen to
be given by

1 — v
Ty = —5 leT™® R ¢
or, alternatively,
1 —_ 14
Ty = —3 leT®R,, g Ao

In other words,
T, = S R
K2 /T- MY
Hence, the second generalized Bianchi identity finally
takes the somewhat more transparent form

p,ugy)\ (9)\’!/) .

v,, (RHV — ;guuR> =
2 - 224 1 © po
= —3le? (R* R, — 5 RRY, ) ¢ 0,9
ie.,
= 1
V,, <RI'W — 2g'uVR> =

2 1 1
= -2 (R"R,,— ~RR" ) g*8,9.
3 1+M¢( Ve o ,,)g i
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5 Final remarks

The present theory, in its current form, is still in an elementary
state of development. However, as we have seen, the emer-
gence of the electromagnetic field from the quantum evolu-
tion of the gravitational field is a remarkable achievement
which deserves special attention. On another occasion, we
shall expect to expound the structure of the generalized Ein-
stein’s equation in the present theory with a generally non-
conservative energy-momentum tensor given by

ct 1
TP'V = i% RHV — Egl_“,R

which, like in the case of self-creation cosmology, seems to
allow us to attribute the creation and annihilation of matter
directly to the scalar generator of the quantum evolution pro-
cess, and hence the wave function alone, as

2 l

V,TW = —Z———— T*R,,g’" 8,9 £ 0.
3VI+ MY L
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