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Astract:

This document is due to reviewing an article by Maydanyuk and
Olkhovsky, of a Nova Science conpendium as of “The big bang, theory
assumptions and Problems”, as of 2012, which uses the Wheeler De Witt
equation as an evolution equation assuming a closed universe. Having the
value of k, not as the closed universe, but nearly zero of a nearly flat
universe, which leads to serious problems of interpretation of what initial
conditions are. These problems of interpretations of initial conditions tie
in with difficulties in using QM as an initial driver of inflation. And argue
in favor of using a different procedure as far as forming a wave function of
the universe initially. The author wishes to thank Abhay Ashtekar for his
well thought out criticism but asserts that limitations in space-time
geometry largely due to when 7 is formed from semi classical reasoning ,
ie. Maxwells equations involving a closed boundary regime, in the
boundary regime between Octonionic Geometry and quantum flat space
non Octonionic geometry is a datum which Abhay Ashtekar may wish to
take into consideration in carrying through his analysis.
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1. Introduction

What we are looking at, in Maydanyuk and Olkhovsky [1], is a way
to define the initial Wheeler De Witt equation, not as what they did, for a
closed universe, but to get to the actual nearly flat space Euclidian
universe conditions which suggest that QM will not work well as to initial
conditions, and that a different procedure than what was done for closed
universe conditions [1] needs to be considered for the start of
cosmological evolution. Note that the difficulty in initial conditions has
startling similarities as to the problem with gravitions having mass as
noted by Maggiorie [2] which specifically delineated for non zero graviton

mass, where h=7,"h,, =Trace-(h,)and T =Trace- (T “V) that

graviton

—3m? hzg-T (1)

As noted by Maggiore, one gets into serious analytical difficulties from
the beginning, with (1) and the reader is invited to look at his massive
Graviton section [2] which delineates some of the problems. In a similar
manner, the closed universe analysis done in [1] encounters serious
problems in initial conditions if we used flat space in the onset which
sheds light upon the vulnerabilities of QM in forming appropriate initial
conditions, which we will comment upon and offer a solution for.

2. Looking at the way to form a Wheeler De Witt equation via a
nearly flat space model

The author is quite aware of work discussed with him in
conferences, noticiably Rencontres De Moriond, in the experimental
gravity conference, which alledges that from the initial conditions that
inflation mandated almost completely flat space. For the sake of argument
in this work, we will work with flat space, and will commence a
derivation which shows serious issues with the Wheeler De Witt analysis
of Quantum space time offered in [1] which works passably well in a
closed universe condition.
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To do this, we will reproduce, using instead of k=1 (closed universe),
k=¢" ~0", and use that to reproduce the Wheeler De Witt argument and
wave functions in [1], designating what we think are serious initial
condition problems inherient in the k=& ~0"nearly flat space
conditions, so as to look at first the mini super space LangrangianThis
document is due to reviewing an article by Maydanyuk and Olkhovsky, of
a Nova Science conpendium as of “ The big bang, theory assumptions and
Problems”, as of 2012, which uses the Wheeler De Witt equation as an
evolution equation assuming a closed universe. Having the value of k, not
as the closed universe, but nearly zero of a nearly flat universe, which
leads to serious problems of interpretation of what initial conditions are.
These problems of interpretations of initial conditions tie in with
difficulties in using QM as an initial driver of inflation. And argue in favor
of using a different proceedure as far as forming a wave function of the
universe initially, which is written in [1] as for a mini superspace
lagrangian

L(a,a'l)=8::’[—aG.(—<e'12+[k;g+ ~0+]—%a2p(a)j 2)

A Chapylgin gas equation of state was used, in working with Eq. 2 using
0 <a <1 so that

pChapyinn = _A/pghapyglin (3)
And, in conditions which specify A= p, and B = p,

(l+a

Perapygin (@) = (A+B1a*™ ) ——— p +p, (@)

and a general density equation we will write up as

1l+a)

{1+ \(
,D(a) - (IDA +pDust /a3(1 )) + :DRadiation/a4 (5)

The end result as given is that [3] one has a S.E. with a wavefunction

#(a)



{_a_—l'v (a)} ¢(a) = ERadiation¢(a) (6)

oa’

13+a)

V_32~++234 3(1+a) |
(a)—(ﬁj '(k:&' ~0 )'a —%'a -(pA+pDust/a )

The difficulty in the change of variables comes next and is attributed to
k=g*. Set 82G=M"?=1, and then the Eq. (7) becomes, instead, if
Eradiation = 1zloradic-r(ion

V(a)=36-(k=s")-a’-12-a' -(PA + P 127 )(1’3*“) @®

This potential is almost identitcal to what was done in [1] but the term
k = &" is what creates initial conditions which simply do not work out and
are to be commented upon directly. If one does an expansion of Eq. (8) as
given above by q=a—athen by [1]

VChapyinn (q) :VO _qu (9)
VO :VChapyinn (a = 5) ;

all+a

V,=72-[k=z"]-a+12-{-4A - pp,. /@) (At poyg 1270 )'( (10)

Then Eq. (6) becomes, with ¢(q)a wave function of the universe for
g=a-a

{_dd?_'_ (VO - Eradiation +V1 : q)}¢(q) =0 (11)

The following change of variables is where the problem in the Planckian
regime becomes acute. I.e. set
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Then, Eq. (11) become an Airy style differential equation with

d*¢($)
&’

+&9(£)=0 (13)

Eg. (13) above becomes undefinable, in the Planck regime of space time
due to working with
Era iation -V
§|Planck—regime ~[ +d : " 2/(:)3] (14)
[ ~07]
In this case, the &* ~10* centimeters is so small, that it is next to
impossible to define Eq. (14) , with a solution as given in [1] via

4 max 3

$(E)=T v (&) v (&)= | eXpi-{—%H(f)w]dﬂ (15)
0

If we do a power series series expansion of the function f (&), [1] asserts

that Eq. (15) becomes proportional to an airy function with Ai(z);Bi(z),
provided f,=0;f =1

3. Criticism of the above methodology by Abhay Ashtekar

We introduce several criticisms of the above methodology leading to what
was said about (14) by Abhay Ashtekar, in private communication with
the author [4]

There are several technical problems. For instance, the substitution from
(11) to (13), introducing (12), seems to overlook the fact that the new
variable xi in (12) depends on g or a not just by the explicit factor but also
via the potentials. And even if there is a coefficient dividing by a small
epsilon (related to k), this value is not zero and there is no problem with
well-defined equations. One would simply make a poor choice of variables
in which some coefficients are unnaturally large. (After all, a flat universe

with k=0 has a well-defined formulation.)
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4. The author’s answer to Abhay Ashtekar.

First of all the author wishes to thank Abhay Astekar for his direct
communications to correct what he perceived as sloppy thinking. The first
place to start is to look at (12) above again, and to ask what is possibly
driving

V V [Eradiation _VO]
6:_0__1.(1_)5 anck-regime . .23 (16)
M|2/3 |V1|2/3 |PI k-reg [8+ ~0 ]2/3
Recall
dZ
{_ dqz +(V0 - Eradiation +V1 ' q)}¢(q) = O (11)

This presumably would happen when gq=a-a, and then we would be
really looking at
d2
{_d_(Z]Z+(VO - Eradiation +V1 ’ q)}¢(q) =0
A7)

dZ
- {_W-{_(VO - Eradiation )}¢(q) =0

The transition from the left to the right hand side in (20) above is tandem
to what was said by Beckwith[5],[6] as to formation of Planck’s constant.

TABLE 1
.Time Interval Dynamical consequences Does QM/WdW apply?

Just before Electroweak era | Form 7 from early E & M | NO
fields, and use Maxwell's
Equations with necessary to
implement boundary
conditions created from
change from Octonionic
geometry to flat space

Electro-Weak Era h_ kept constant due to | YES
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Machian relations

Post Electro-Weak Era to | /i kept constant due to | YES
today Machian relations Wave function of Universe

5. Criticism of forming wave function of Eq. (15) if an Airy function,
with using Eq. (14)

We assert that in the Planck regime of space time, that Eq. (14) is in
reality undefinable due to the denominator of k = &™ ~ 0" at or below 10 »
- 33 centimeters of space time. The value of this parameter is so small, in
fact, that what really needs to be addressed, to make any sense out of how
small (14) really is, is the following observation. Namely in looking at an
evolution of a Wheeler De Witt equation of space time,that we can define
a spatial evolution, via expansion of the scale factor a, as in (11), but we
have to PUT IN BY HAND, the initial TIME STEP. i.e. the exact same
problem shows up in Loop quantum gravity. In the case of scale facto

a(t), the spatial evolution is amendable by QM, but there is no idea as to

how to get about putting in * by hand’ the INITIAL time step, which we
presume would be a Planck time interval.

6. So if a domain wall enters the picture, then what does this do to
structure formation and also Plank’s constant?

In [5] we are stuck with how a semi classical argument can be used to
construct Table 1 above. In particular, we look at how Planck’s constant is
derived, as in the electroweak regime of space time, namely that given the
prime in both (16) and (17) is for a total derivative [7],[8]

0
Eyza—'i\yza)'A;(a)o(t—x)) (18)
Similarly [15]
0
Bzz—a—p;/za)oA;(a)'(t—x)) (19)

The A field so given would be part of the Maxwell's equations given
by [7] as, when [ ] represents a D’Albertain operator, that in a vacuum,

one would have for an A field [7], [8]
.




[ ]A=0 (20)
And for a scalar field ¢

[ ]¢=0 (21)

Following this line of thought we then would have an energy density
given by, if &, is the early universe permeability [7]

N @

We integrate (20) over a specified E and M boundary, so that, then we
can write the following condition namely [7],[8].

”.[ nd (t—x)dydz = we, ”J A’ (w-(t-x))d (t—x)dydz (23)

(21) would be integrated over the boundary regime from the transition
from the Octonionic regime of space time, to the non Octonionic regime,
assuming an abrupt transition occurs, and we can write, the volume
integral as representing [7],[8]

E ho (24)

gravitational —energy =

Our contention for the rest of this paper, is that Mach’s principle will
be necessary as an information storage container so as to keep the
following, i.e. having no variation in the Planck’s parameter after its
formation from electrodynamics considerations as in (21) and (22). Then
by applying [7], [8]

> 71 (Constant value) (25)

h (t) Apply—Machs—Relations

7. Conclusion. We need to re consider the role of Quantum gravity
models at the onset of inflation.
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We are stuck in all Quantum gravity models as of putting in an
initial time step ‘by hand’ so to speak which raises fundamental issues of
what would form an initial time step in Quantum gravity. How the
transtion from the left to the right hand side of (17) occurs is crucial and it
comes about because of a transition from Octonionic geometry to quantum
accessible and analyzable flat space geometry. The key equation to
understand is (17) which delineates how one can have (11),(16), and (17)
happen. This indeterminate nature of time, itself, at the onset of Quantum
gravity models of space time may be seen as a fundamental defect killing
off all initial QM influences at the start of inflation. The other way to look
at the role of an undefined initial starting point for time, which we put in
by * hand’ is that the special nature of time itself may be if experimentally
verified, via observations, the best hope we have of falsifiable
measurements of t’Hoofts conjecture [9] that QM is embedded within a
classical physics frame work which we have yet to fully develop. To do
that would also , if the Gravition exists with initial measurements, such as
given by

<4.4x10%h™eV /c?

<A = L < 2.8x10 % meters

graviton
-C

m.. .
graviton| pe) ATIVISTIC

(26)

graviton

Perhaps lead to signals from early universe GW which may confirm

or falsify the role of QM in initial univese conditions. As well as the role
that set as a working approximation [6].

Vek’s —47G p,6 =| VK ~ 472G -(p, =T, - 1) | = constant @7
Affects the formation of baryonic matter fluctuations

Which may play a role in the formation of Table 1 above.
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