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The transformation from a 9+1 dimensional reality

-of String Theory into a 10+1 dimensional reality of |
M-Theory has far more profound implications than
- did even the transformatron from a.3+1 drmensronal |

_ For wh *' trrng FREOry h
Univercehric’ barargm’ M 'I'th |mplres our -
- universe is: part of a realrty far more vast fat more
oomplex far more beautjful. M Theory suggests a
paradigm transformatron to humankind’s .
understandrng of realrty beyond anything. conoerved
) paradigm shift unparalleled. -




M Theory |mpI|es the eX|stence of a Multiverse that
contains at least 10100 t0.1019% (often “averaged™ in

- discussions to 10°%) universe Avithin: Each unlverse'
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progess and My fiffering physical
laws. Thé ] 10t ties fQr universes
 is knowinas t strmg/M*[andscepe. AS|gn|f|cant

percent ORENESS univerdes r.ﬁay“ell provide for -
'_somethmg SIEE) carbensbasect llfe forms: others
may prowde for vastly dlfferent I|fe forms.




.'In the Multlverse of M Theoty vast numbers of
universes are likely created S|multaneously
Creation ef universes within the M- “Theory

" Multiverse may also.e! Jos with creation
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-“Thls talk con5|ders some of the phllOSOphlca| and
theologlcal issues raised-by the Multiverse in* |
String/M*Cosmology. The M:.Theory Multiverse i is

" viewed in its theolf' cal Kias creatlon G

.

> Appllcatlon of the Cosmdoglcal Anthroplc :
| PrlnC|pIe to the M Theory Multivérse and the . -
existence of Ilfe elsewhere. W|th|n the Multlverse




> Fhe bulk unlverse IS compared to St. Augustine’s
_concept of the block universe'and.the related
|mpI|cat|ons for our uﬂderstandmg of the o

to tbls issues il

for proce‘s theale

Applic%n of“‘An- _eInT’s Ontd‘glcal Argument |
~ will be aﬁplled to. the ungerstanding of God as -
‘Creator from the I\/Iultlverse paradlgm and the b
| Multiverse paradigm as somethingwe should '
.expect of a God of mﬂmtudes




String Landscape

~ 1012 x 10100 0 1000 Models in M-Theory




String Landscape

Anthropic Principle of String Theory
10-119 is upper bound on dark energy/cosmological constant (cc)
If galaxies are to form (Weinberg, 1987)




The higher up (b rer the @smological
constant/darkef erg§ yUv.erse Is, the more
unstabl f leates lower

IS end thefigster it no

C.C4axe. UNIVEMBSeSEach, laterlifiverse has
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Infinitlde of unWerse

A. Linde, Banff, 2004



Note: A series of pgapers has argued that this
process (ora g flatl“O 0}RC) C ss) CANNOT be
) (co)-author)

‘Phys.A40] (2007) 6811-68286,
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f{ ationaryaSpace-Times are
:%vJLﬁu 90.15 1301,2008; [gr-qc/GgEN012].

A. Linde, Banff, 2004



aking an Ekpyrotic Universe

K A membrane with H A membrane

]
strange physics destined to become
bounds one end of our universe bounds
the fifth dimension the other end.
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E Other membranes ﬂWhnn one slams

move within the fifth into "our” membrane,

dimension. the universe we now
live in is born.
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aking an Ekpyrotic Universe

]
E A membrane with H A membrane
| I I Ve rS e strange physics destined to become
bounds one end of our universe bounds
the fifth dimension the other end.
N, N, N, N, N,

Within the multiverse, the independence of times in the
respective universes pose problems for process
theolog




aking an Ekpyrotic Universe

SRERRC Y E
Necessitates Augustine’s Block Universe view:.
God beyond all creation-beyond of all spacetimes.

Histories of all spacetimes appear as a moment in the




aking an Ekpyrotic Universe

E A membrane
destined to become
our universe bound
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Anselm’s Ontological Argument:
God 1s that than which nothing greater can be
conceived. (Proslogion, Chap. 2, ¢. ~ 1100 A.D.)




aking an Ekpyrotic Universe

If we can |ma|ne God creatlng on this scale,
Anselm’s Ontological Argument would suggest God’s
creative act Is at least this grand, If it is of the nature of







Examination of the State of the Universe from
Anthropic Principle and Fine Tuning

Weak Anthropic Principle (WAP): "The observed values of all physical and
cosmological quantities are not equally probable but they take on values
restricted by the requirement that there exist sites where carbon-based life can
evolve and by the requirements that the Universe be old enough for it to have
already done so." (Barrow and Tipler 1986: 16).

The Merriam-Webster dictionary defines WAP as conditions that are
observed in the universe must allow the observer to exist.

Strong Anthropic Principle (SAP): "The Universe must have those properties
which allow life to develop within it at some stage in its history."
(Barrow and Tipler 1986).




Barrow and Tipler then proposed three (overlapping) elaborations of the SAP:

(i) "There exists one possible Universe 'designed’ with the goal of generating and
sustaining 'observers.""

This implies that the purpose of the universe is to give rise to intelligent life, with the
laws of nature and their fundamental constants set to ensure that life as we know it
will emerge and evolve. Fine tuning of constants in nature result as necessities for
life.

(i) "Observers are necessary to bring the Universe into being."

Barrow and Tipler believe that this can be validly inferred from quantum mechanics.

(i) "An ensemble of other different universes is necessary for the existence of our
Universe."

This interpretation sympathizes with the many worlds interpretation of quantum
mechanics. We will see a possible reemergence of this in string/M theory




Fine-Tuning: The premise of the fine-tuned universe assertion is that any small change
in the twenty or so physical constants would make the universe radically different and
therefore, unsuitable for life:

If, for example, the electron's charge were slightly different, or if the strong nuclear force
were only 2% stronger, di-protons would be stable and hydrogen would fuse too easily,
making stars as we know them impossible and prevent the universe from developing life
as we know it.

Or, if the cosmological constant had been greater than it is by a factor of 10, the
universe would have expanded too fast for galaxies to ever form.

(allowed range is -10-119 to + 10119 M, 4)




Universe in relatlon to it is a highly de s*n,:m
within and: /v rno, rmg/l\/l and cosma@m »
D‘research CO ml nities. :
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I\/Iultlverse of Strlng Co,s_g-nology

»Next step In our perceptlon of reallty?“_t !

this P'aradlgm shlft -.__h

>Pro_|des muc.h deeper ﬁﬂderstand

story of ggeation, wit) a simpligi
scomplexity to creation nevé’r oc
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meaning of transcendence’& immin
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Max Tegmark’s Taxonomy of Universes:

Level 1: Beyond our cosmological horizon

Level II: Universes with different physical constants (or laws)
resulting from symmetry breaking

Level 111: Many worlds interpretation of QM (different
histories)

Level IV Ultimate Ensemble:




Max Tegmark’s Taxonomy of Universes:.

Level IV: Ultimate Ensemble (corresponding to any consistent
mathematical structure)

This level considers equally real all universe that can be
defined by mathematical structures. This class truly forms

multiverse of everything.

QM & QM-String/M Theory based universes just two
examples.

Lower levels embedded in this level. Any meaning to this
level?




