COSMOS AND CREATION
Bernard Carr & Lucy Oliver

PLAN OF DAY
10.00 - 11.30 Bernard
“All things bright and beautiful”. Our evolving view of the cosmos
12.00 - 13.15 Lucy
Reflections on creation, followed by meditation
14.15 - 15.00 Bernard
“Alien Wisdom”. The role of mind, spirituality and God
15.00 - 15.30 Lucy
Going down into silence.
15.30 - 16.00 Bernard & Lucy
Communal discussion and closing meditation

GEOCENTRIC VIEW
Nicolaus Copernicus
(1473-1543)

Plato 400 BC

Conversation with God

HELIOCENTRIC VIEW

Visit to Torun 2009

Galileo Galilei (1564-1642)
Tycho Brahe (1546-1601)

Supernova in Cassiopeia in 1572
“Crassa ingenia. O coecos coeli spectores”
(Oh thick wits. Oh blind watchers of the sky)
Preface of De Nova Stella

Isaac Newton (1642-1727)

“Principia” (1687)

Johannes Kepler (1571-1630)

Laws of planetary motion

“Blind fate could never produce the wonderful uniformity of the
planetary movements. Gravity may put the planets into motion
But without the divine power it could never put them into such
circulating motions as they have.”

August Comte (1859)

“Never, by any means, will we be able to study their chemical
compositions [stars]. The field of positive philosophy lies
entirely within the Solar System, the study of the Universe
being inaccessible in any possible science.”

Milky Way

Kapteyn Universe

Modern View of Galaxy
Galactic Halo

Solar System
Solar System

Galactic Bulge
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GALACTOCENTRIC VIEW

The Great Debate (1921)
• Harlow Shapley (1885-1972)
– believed it unlikely that nebulae
could be outside the Galaxy

• Heber Curtis (1872-1942)
– led group supporting “island
universe” idea

Resolution of Debate
• Edwin Hubble (18891953)
– measured distance to
M31 (Andromeda) in
1925
– using Cepheid variable
stars
– 500 kpc – outside
Galaxy (10 kpc in size)
Hubble, H P,
Proc.Am.Astr.Soc.
48 139-142 (1925)

The recession of the Galaxies

Hubble’s original 1929 plot

The Red-Shift Distance Relation

Hubble’s
Law
1920’s

Hubble Deep Field

6!106 yrs

Modern Hubble Plot going out to larger distances
12% c

2!109 yrs

Hubble

Hubble’s Law v ! d
• Recession Speed of source is v

• Distance of source is d

Result of expansion of space,
as predicted by Einstein’s
General Relativity in 1916

v = H 0d

the ‘Hubble Time’ is
H 0"1 = (13.7 ± 0.2) ! 109 y
Ages of oldest known stars (13 ± 2)!109 yrs

GEORGES LEMAITRE

Father of the Big Bang

Alexander
Friedmann
(1922)
Proposed “primeval atom” model at session on science and
spirituality at British Association meeting in 1932

Cosmic Background Radiation

“Face of God”

COSMOCENTRIC VIEW

Type Ia supernovae show evidence
for speeding up of expansion

Inflation theory invokes this in early universe
but we also need it at the present epoch

What lies beyond the horizon?
Our universe could be tiny part of larger MULTIVERSE!

INWARD JOURNEY
Atomic and quantum theory shatter our view of physical reality
but also reveal UNIFICATION OF FORCES
Recent developments in cosmology
and particle physics suggest that
our universe - rather than being
unique - could be just one of many
universes. Since the physical
constants can be different in other
universes, the fine-tunings which
appear necessary for the emergence
of life may be explained.
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RESULT OF OUTWARD JOURNEY

What we call the “universe” is always growing
Weinberg “The more the Universe seems comprehensible,
the more it seems pointless.

Humans have become increasingly insignificant
Heavens have been stripped of divinity

BRAIN IS CULMINATION OF COMPLEXITY

VIEW1: CONSCIOUSNESS IS UNIMPORTANT

John Watson (1913)
"The time seems to have come when psychology must discard all reference to
consciousness; when it need no longer delude itself into thinking that it is making
mental states the object of observation."

BUT MAINSTREAM SCIENCE SUGGESTS
• Consciousness is just an excretion of neurons
• Mind plays a purely passive role in the universe

Daniel Dennett (1991)
"Consciousness appears to be the last bastion of occult properties, epiphenomena and
immeasurable subjective states - in short, the one area of mind best left to philosophers,
who are welcome to it. Let them make fools of themselves trying to corral the quicksilver
of phenomenology into a respectable theory."

• Religion, spirituality and mystical insights are illusions

VIEW 2: CONSCIOUSNESS IS IMPORTANT

Mind is fundamental not incidental to universe!
Eugene Wigner (1957)
“It is not possible to formulate the laws of physics in a fully consistent way
Without reference to the consciousness of the observer.”
John Wheeler (1977)
"Mind and Universe are complimentary"
Bernard d'Espagnat (1983)
“The doctrine that the world is made up of objects whose existence is
independent of human consciousness turns out to be in conflict with
quantum mechanics and with facts established by experiments."
Noam Chomsky (1975)
"Physics must expand to explain mental experiences"
Roger Penrose (1992)
"We need a revolution in physics on the scale of quantum theory and
relativity before we can understand mind"

• quantum theory • anthropic principle

ANTHROPOCENTRIC VIEW
Man is “central” to the Universe
MECHANISTIC VIEW
Universe exists independent of our awareness of it.
Man and mind are irrelevant
ANTHROPIC VIEW
Some features of the Universe are “explained”
by requirement that life and mind should arise
EVOLVING COMPLEXITY VIEW
Big Bang should lead to increasing order
and complexity, culminating in mind

FINE-TUNING OF COUPLING CONSTANTS
Strong force

"S ~ 10

Electric force

"e ~ 10-2

Weak force

"W ~ 10-10

Gravitational force

"G ~ 10-40

Will the Final Theory of Everything explain these values?
Planets
Supernovae

=>
=>

"G ~ "e20
" G ~ " w4

These relationships required for life but unexplained by physics

PYRAMID OF COMPLEXITY
I do not feel like an alien in this Universe. The more I examine
the Universe and examine the details of its architecture, the more
evidence I find that the Universe in some sense must have known
we were coming. (Freeman Dyson 1979)
PRO
The influence of the anthropic principle on contemporary
cosmological models has been sterile. It has explained
nothing and it has even had a negative influence. I would
opt for rejecting the anthropic principle as needless clutter
in the conceptual repertoire of science. (Heinz Pagels 1972)
ANTI
The anthropic principle is a middle ground between the
primitive anthropocentrism of the pre-Copernican age and the
equally unjustifiable antithesis that no place or time in the
Universe can be privileged in any way. (Brandon Carter 1974)
MIDDLE WAY

Structures form during Big Bang
But this requires fine-tuning of coupling constants

INTERPRETATIONS OF FINE-TUNINGS
God created universe?

Stuart Kauffman
Emergentism gives a creativity in nature which is
unpredictable and cannot be reduced to physics.
This creativity is sacred but not a personal God.

Most physicists don’t favour this!

Fine-tunings result from selection effect in multiverse?
Consciousness creates the Universe

Depends on particular interpretation of quantum theory
Some physicists like this because it removes need for God.

Albert Einstein

“What really interests me is whether God
had any choice in the creation of the world”

Status of anthropic principle depends on final theory of physics
Steven Weinberg

We usually mark advances in the history of science
by what we learn about nature, but at certain critical
moments the most important thing is what we discover
about science itself. These discoveries lead to changes
in how we score our work, in what we consider to be
an acceptable theory.

I found a report of a discussion at a conference at Stanford,
at which Martin Rees said that he was sufficiently confident
about the multiverse to bet his dog's life on it, while Andrei
Linde said he would bet his own life. As for me, I have just
enough confidence about the multiverse to bet the lives of
both Andrei Linde and Martin Rees's dog.

Conclusion

DRAKE EQUATION

ARGUMENTS FOR SIGNIFICANCE OF MIND
• Uroborus => evolution of consciousness, man central

• Comprehensibility of Universe
“The Universe is more like a great thought than a great machine” (Jeans)
“The structure of the material Universe has something in common with
the laws that govern the workings of the human mind” (Broglie)

• Beauty of Universe
“Beauty in equations is more important than fitting experiments” (Dirac)
“One day a door will surely open and expose the glittering central
mechanism of the world in all its beauty and simplicity.” (Wheeler)

where
N = the number of civilizations in our galaxy with which communication might be possible;
R* = the average rate of star formation per year in our galaxy
fp = the fraction of those stars that have planets
ne = the average number of planets that can potentially support life per star that has planets
f! = the fraction of the above that actually go on to develop life at some point
fi = the fraction of the above that actually go on to develop intelligent life
fc = the fraction of civilizations that develop a technology that signals their existence
L = the length of time such civilizations release detectable signals into space
Pessimistic: R* = 10/y, fp = 0.5, ne = 0.01, fl = 0.13, fi = 0.001, fc = 0.01, L = 1000 y
N = 10 x 0.5 x 0.01 x 0.13 x 0.001 x 0.01 x 1000 = 0.000065 (we are alone).
Optimistic: R* = 20/y, fp = 0.5, ne = 2, fl = 1, fi = 0.1, fc = 0.1, L = 100,000 y
N = 20 x 0.5 x 2 x 1 x 0.1 x 0.1 x 100,000 = 20,000 (closest one is1500 ly away).

• Physical paradigms are sequence of mental models
Current: R* = 7/y, fp = 0.5, ne = 2, fl = 0.33, fi = 0.01, fc = 0.01, L = 10,000 y

KEPLER

EVOLVING HIERARCHY OF CONSCIOUSNESS

COSMOLOGY AND RELIGION
space independent
time dependent

human

terrestrial

galactic

cosmic

Is there room for God?

space dependent
time independent

DOES BIG BANG NEED A CREATOR?
•
•
•
•
•
•
•
•
•
•

How did Universe originate?
It started as state of compressed matter 13 Gyr ago
But where did the matter come from?
From radiation and GUT processes at microsecond
But where did the radiation come from?
Generated from vacuum phase transition at 10-35sec
But where did space come from?
Ex nihilo as result of quantum gravity at 10-43sec
But where did laws of quantum gravity come from?
The laws are logical mathematical necessities

Any physical mechanism for creating the Universe will create
other universes but who made universe-making machine?

ARGUMENTS FOR AND AGAINST GOD
•
•
•
•
•
•
•
•
•
•

Science shows we are physically insignificant
Uroborus suggests we are central
Life is result of chance processes
Anthropic principle suggests fine-tuning
The Universe (and mind) is just a machine
Quantum theory removes mechanism
Big bang removes need for creator
Unity/beauty of Universe suggests guiding intelligence
Multiverse can explain fine-tunings
God can create multiverse

FOUR VIEWS

Universe created itself

God created universe

GOD OR MULTIVERSE?
Some physicists favour multiverse because avoids Creator
(Rees, Susskind, Weinberg)
Others claim both ideas equally metaphysical (Davies)
But dichotomy simplistic - God could also create multiverse
“Multiverse is last resort of desperate atheist” (Manson)
Taboo of A, C, G words - science progressively desensitized?
Anthropic, Consciousness, God

Multiverse

God created laws
making multiverse

