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Abstract

We will first of all reference a value of momentum, in the early universe. This
is for 3 + 1 dimensions and is important since Wesson has an integration of
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this momentum with regards to a 5 dimensional parameter included in an
integration of momentum over space which equals a ration of L divided by
small I (length) and all these times a constant. The ratio of Z over smalllis a
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way of making deterministic inputs from 5 dimensions into the 3 + 1 dimen-
sional HUP. In doing so, we come up with a very small radial component for
reasons which due to an argument from Wesson is a way to deterministically
fix one of the variables placed into the 3 + 1 HUP. This is a deterministic in-
put into a derivation which is then First of all, we restate a proof of a highly
localized special case of a metric tensor uncertainty principle first written up
by Unruh. Unruh did not use the Roberson-Walker geometry which we do,
and it so happens that the dominant metric tensor we will be examining, is

variation in &g, . The metric tensor variations are given by og,, 0g, and
0g,; are negligible, as compared to the variation Jg,. From there the ex-

pression for the HUP and its applications into certain cases in the early un-
iverse are strictly affected after we take into consideration a vanishingly small
r spatial value in how we define Jg,.
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1. Introduction: Why We Analyse Our HUP with Very Small
Radial r Value. Here It Comes Directly from the 5th
Dimension

Wesson in [1], page 105 has the following result of how the momentum is af-
fected by a 5 dimensional input (from the fifth dimension). In other words we

have the following expression, namely

[pdx =2 %

(1

(9}

We will be defining what the momentum p, is in our treatment of the early
universe whereas the first five dimensional input value L here comes from the

inverse of the square root of the cosmological constant

_ 3
L=\/I (2)

Whereas the term ¢ is equal to the Compton wavelength of a “particle” m
for which

(=——o (3)

So if we use the reasoning done in [2] in the early universe, namely [2] we

have that due to that documents page 2, formula (9)

__B |v It
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And keeping in mind the Wesson 5 dimensional line element [1] given by

ds: —L—2~ds2 L

5-dim — 2 4-dim — 4
/ /

-de? (5)

We get an infinitesimal r value due to from the 5" dimension fixing the value

of to be very small in a deterministic fashion

padxa:iﬁ'éziﬁ'\/EM:L' 1—]0g|:L:|
c / c VA h m w-c (6)
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This is in tandem with the value of z as to red shift showing up in [3] and it
shows how to obtain a very small radial value in a different manner, namely in a
tiny scale factor due to an enormous z red shift as given in [3].

Quote

Note this comes from a scale factor, if z~10" < a ~107, ie. 55 or-

ders of magnitude smaller than what would normally consider, but here note

scale factor

that the scale factor is not zero, so we do not have a space-time singularity.

End of quote

However that scale factor being very small, with enormous red shift is in tan-
dem with Equation (6). So go to the HUP.
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2. Recalling the Argument from [3] as to the Form of the
Early Universe HUP

~10™, ie 55 orders

of magnitude smaller than what would normally consider [3],

(8.} (2] )2 (08 (1) )2

Note this comes from a scale factor, if z~10" < a

scale factor

Volume V\folumc (7)
& é‘grr ~ 5g619 ~ 5g¢¢ ~ 0+
siaE >
og, 2 ®)
Unless &g, ~O(1)
sg,~a (1) ¢l 9

Then, there is no way that Equation (9) is going to come close to JtAE > % .

3. How We Can Justifying Writing Very Small
58, ~08gg~084 ~0" Values
To begin this process, we will break it down into the following co ordinates [3].
In the r; 66 and ¢¢ coordinates, we will use the Fluid approximation,

T, =diag(p,~p,—p,~p) (3] with

fi-a’(t) 72
5grr rr Z_I anj)) d I a—)O"O
Sa,, T, > — h-a’(1) | 0 (10)
00°600 — V(4) (l—k'}"z) a—0

n-a’(t)-sin® 0-dg’|

08Ty 2~

4. After Doing This, How Can We Obtain Values of Jg,

We win put in different values of the scalar potential and make comments as to
what this pertains to in terms of early universe physics.

The first one will be using a scalar field from inflaton physics, as presented by
Padmanabhan [4]. For the record, Dr. Tony Scott has communicated his disap-
proval of involving the Padmanabhan potential to the author in communica-
tions, but this will be presented as one of the possible choices.

First we have from [2]

V(¢)=V06Xp[—%j(—)%exp(_ ’16‘7/IG ¢J (11)

And also [2] [5]
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Where we can put in the values of Equation (12) into Equation (9). We can
write an expression for V, from [6], page 153 taking the form of if the deno-
minator is the e fold value of inflation,

V()l/4 _ 0.022m,, (13)
qN o105
And using the Starobinsky model, plus [2] [7] [8] to get a value of L.
And so we obtain if we have a scale factor behaving as in (12)
I (37 -1
| +2N+7y(y~2) 5
3y—1 8nG -t a (a
A=— I +| 6| —+] —
;j\/—g -d'x @ =i
2 2 7(37-1)
- +2V, -(1—exp|[—qg- += L
_37/_1 0 ( XP[ q ¢/mp]) 871G 72 (1
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This can be put into the value of Equation (9), If we presume Planck time,
then if the value of Equation (9) is very small which is frequently a result, we will
have a very large value for change in Energy, which would in its own way con-
firm the enormous value of A initially confirmed as forming which is in [8] via
the relationship of change in energy E'will be proportional to the very large value
of M so initially formed.

5. Conclusions

Comparing with the other assumed early uncertainty principles what is in Equa-
tion (9) plus the inputs into Equation (14) put into Equation (9) which influ-
ences Equation (8) should be compared with following Uncertainty principle [9]
(10] [6] [11]

2
AfziwtiE:(AE)z—h—Af(AE)l+h_2:0
AE h 7t Vtp
(15)
2 1612712
27ty o (macY |2 (nAr)
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2 2
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27ty (hAt) 2y1p (hAt)

A point by point comparison of these values should be the next objective of a
research project. Furthermore the items brought up in references [12] [13] [14]
[15] [16] will be able to be vetted provided that we make the comparison be-
tween Equation (8) and Equation (9) with Equation (15) and Equation (16) in a
rigorous manner.

In particular, I would look forward to eventual experimental verification, if
the early universe HUP were really understood of investigating the great ideas
brought up by Corda in [12].

Determination of that would be exciting experimental gravitational physics.
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