Connecting Physics
With Faith
The Big Bang and Creation of the Universe:
The Cosmological and Biblical Viewpoints

Cosmology

• Cosmology is the study of the
beginnings of time and space
itself!
• Cosmologists want to answer
questions about how did universe
end up as it did now and why

Early Cosmology

• Since the dawn of existence,
humanity has stared up and
wondered how did we get here
• Some of the earliest ideas placed
the Earth at the centre of the
Universe

Modern Cosmology

• The foundation of modern
cosmology came from Copernicus,
who resolved that in fact the Earth
was not at the centre but just one
part of a larger system

The Big Bang

• The current accepted theory of
the early universe is that
everything we see was formed at
singular moment in time:

The Big Bang

The Big Bang

The Early Universe

• We have measured that the
beginning of our universe
occurred some 13.8 billion years
ago:
• 13,800,000,000 years
Is a pretty BIG number!

13,800,000,000 years

Put in Comparison:
The Earth has a circumference of
roughly 4,000,000,000 cm!
Universe is as many years old as there
are cm around roughly 3 ½ Earth’s!!
33,000 trips from St Marys to Richmond
Would take about 67 working years!

The Moment Itself

• Physics describes this beginning
as a singularity,
• Singularities are best described in
layman’s terms simply as ignorance
• Despite our best intentions, we cannot
understand exactly what happens
before or even at the beginning!

After The Big Bang

• After this moment of creation,
observations tell us that that this
very hot and dense universe
began to expand and cool
• This expansion appears to
continue today, most of the far
stars and galaxies we see are
expanding away from us

Three Stages of Development

• We can split up the rest of the
universes lifetime into three
separate stages of growth:
– Very Early Universe
– Early Universe
– Structure Formation

Very Early Universe

• From Big Bang to 10-12 seconds:
0.000000000001 seconds
• A very small number!
There are as many very universes in
1 second as there are cm around
300 earths!!

Very Early Universe

• In this time, there were no atoms,
no particles as we see them today,
just pure, hot energy
• Unification of different types of
energy
• There was no light, gravity or
nuclear forces, there were all
together as one

Early Universe

• Most of the interesting things that
happened were in the first three
minutes
• The beginnings of the first
particles formed, the very first
sub-atomic constituents
• It took another 300,000 years for
atoms to fully form

Observing the Early Universe

• The universe up to now is sitting
in a dense “fog”
• Light and matter continually
interact, visibility would not be
great in this early universe!
• The transparency starts at a
critical point in cooling

The Cool Universe

• Radiation escapes from matter,
forming an emission cloud in all
directions
• This cloud has expanded and
cooled down, we now call it the
Cosmic Microwave Background,
CMB

Structure Formation

• Finally the cool, much looser
spaced universe started to have
structures forming under the
influence of gravity
• These seeds of our planets and
starts would have started off
slowly, building up to form
galaxies, clusters and superclusers

Structure Formation

• Finally the cool, much looser
spaced universe started to have
structures forming under the
influence of gravity
• These seeds of our planets and
starts would have started off
slowly, building up to form
galaxies, clusters and superclusers

Further Reading

• The First Three Minutes –
Stephen Weinberg
• Big Bang – Simon Singh
• A Brief History of Time – Stephen
Hawking
• A History of Ideas, The Big Bang –
BBC online
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BIBLICAL COSMOLOGY AND
SCIENTIFIC COSMOLOGY

NO CONTEST THERE

INTRODUCTION
• In Gen. 1.1–2.3, read in the shadow of Empire, the author uses
ancient cosmology as a blue print for the restoration of Judah and
that this cosmology is not necessarily at odds with the scientific
view.
• Gen. 1.1–2.3 is a carefully crafted biblical cosmology based on the
plan of the Jerusalem Temple arguing that all work must lead to «ad
majorem Dei gloriam.»
• Gen. 1.1–2.3 begins not with creatio ex nihilo, as is commonly
assumed, but with the deity working with a cosmic mishmash. As a
whole, the account charts the progressive differentiation of the
cosmos from cosmic mishmash to an intricate structure that supports
biodiversity in which homo habilis and homo sapiens are the latest
arrivals.

GENESIS AND SCIENCE :
NO CONTEST THERE
• A cursory reading of Gen. 1.1–2.3 suggests that the cosmos and
all of life was created by God in just six days. On the basis of
this account some surmise that this took place some10,000 years
ago — some 4.5 billion years late according to radiometric
dating.
• This view is clearly in conflict the scientific view so well
presented by my colleague earlier which states that the earth is
approximately 4.6 billion years old.
• Contrary to popular opinion the conflict is not with the scientific
view but with the Egyptian, Canaanite and Babylonian myths,
particularly the Babylonian myth contained in the tablets of
Enuma Elish an example of which follows presently.

BIBLICAL COSMOLOGY AND
ENUMA ELISH [BAYLONIAN]
He [Marduk] made the stations for the great gods;
The stars, tbeir images, as the stars of the Zodiac, he fixed.
He ordained the year and into sections be divided it;
For the twelve months he fixed three stars.
The Moon-god he caused to shine forth, the night be entrusted to him.
He appointed him, a being of the night, to determine the days;
Every month without ceasing with the crown he covered him, saying:
“At the beginning of the month, when thou shinest upon the land,
Thou commandest the horns to determine six days. And on the
seventh day to divide the crown. When the Sun-god on the foundation
of heaven ... thee... [The tablet here is damaged].

BIBLICAL COSMOLOGY:
A MEANS TO MONOTHEISM
• Underlining the three arguments of this presentation is the premise
that the cosmology of Gen. 1.1–2.3 is instrumental: It is a means to
convince post-exilic Judeans that the one God of Israel is the
Architect, the creator of the restored nation of Israel and that all work
must lead to the worship of God.
• Therefore it is not the Babylonians or even the Persian King Cyrus
who had given the people of Judea [Yehud] permission to go back to
rebuild the nation and the Temple.
• I suggest therefore that one way to read the biblical cosmology is that
it is not primarily about Scientia — knowledge, but about Theologia
— thoughtful conversation about God. Therefore we need to keep in
mind the context of the restoration of Judah in sixth century BCE with
God as the Architect as my next few slides will show.

STRUCTURE OF Gen. 1.1–2.3
A “He created” [ ( ]בָּ ָּרא1.1a)
B “ֹלהים
ִ ֱ( ”א1.1a)
C “ָארץ
ֶ ָּ( ”הַ ָּשמַ יִ ם וְ אֵ ת ה1.1b)
D “God separated” and “God said let there be X and
was X or let X do Y and it was so” (1.2–31)
D1 Opus Distinctionis (1.3–10)
D2 Opus Ornatus (1.11–25)
D3 Creation of Humanity as Imago Dei (1.26–31)
D4 The command to keep Shabbat (2.1–3)
C’ “ָארץ
ֶ ָּ( ”הַ ָּשמַ יִ ם וְ אֵ ת ה2.1)
B’ “ֹלהים
ִ ֱ( ”א2.2)
A’ “He had created” [ ( ]בָּ ָּרא2.3)

there

IN THE BEGINNING…OR
WHEN GOD CREATED…
• Biblical cosmology begins [ָארץ
ֶ ָֹּלהים אֵ ת הַ ָּשמַ יִ ם וְ אֵ ת ה
ִ ֱאשית בָּ ָּרא א
ִ ]בְ ֵר
“When God created the heavens and the earth…” Cf. “In the
beginning God created the heavens and the earth”(KJV).
• The Traduction Œcuménique de la Bible adopts the translation,
«Lorsque Dieu commença la création».
• I argue that understanding the Hebrew phrase ֹלהים
ִ ֱאשית בָּ ָּרא א
ִ  בְ ֵרas
a temporal clause admits of an evolutionary concept of creation not
at odds with the scientific view.
• While on one level this is about creation on another level this is
about restoration and the nature of work. It is not the postexilic
leaders, such as Zerubbabel, or “Sheshbazzar the prince of Judah”
(Ezra 1.8) who are the architects of the restoration of Judea but God.

A FORMLESS VOID OR AN
UNPRODUCTIVE WASTELAND
• Biblical cosmology continues [ָארץ הָּ יְ תָּ ה תֹהּו וָּ בֹהּו
ֶ ָּ“ ]וְ הThe earth was
an unproductive or uninhabited place” (Gen 1.2).
• The problem begins with the Septuagint which translates the above
phrase as [ἡ δὲ γῆ ἦν ἀόρατος καὶ ἀκατασκεύαστος] “But the
earth was invisible and unfinished.”
• The King James Version is the real culprit, “The earth was without
form and void” giving rise to creatio ex nihilo.
• Gen. 1.2 has nothing to do with “chaos” and simply means
“emptiness” and refers to the land which is an empty place, that is,
an unproductive and inhabited place. Thus the main reason for the
author mentioning the land  תֹהּו וָּ בֹהּוis to inform the audience that
the land is “not yet” the land as it was known to them before.

BIBLICAL BIG BANG
• Biblical cosmology may not be as sophisticated as the
Bing Bang theory but it surely gives scientific cosmology
a good run for its money.
• Biblical cosmology tells us, [אוֹר-ֹלהים יְ ִהי אוֹר וַ יְ ִהי
ִ ֱ]וַ יֹאמֶ ר א
“And Elohim said, Let there be light and there was light ”
(Gen. 1.3) — some 4.6 billion years ago I might add.
• At the risk of being simplistic the creation of light
becomes the source first of aviary and marine life and
finally land mammals. The human being is the last to
appear as the next slides show.

COSMOLOGICAL
LATECOMERS
• Homo habilis and Homo sapiens appear to have arrived
quite recently on our evolutionary calendar.
• Biblical cosmology does not contradict this. It simply
tells that on the sixth day [ ָאדם בְ צַ לְ מֵ נּו
ָּ ֹלהים ַנע ֲֶשה
ִ ֱוַיֹאמֶ ר א
ָארץ
ֶ ָּה-כִ ְדמּותֵ נּו וְ יִ ְרּדּו בִ ְדגַת הַ יָּם ּובְ עוֹף הַ ָּשמַ יִ ם ּובַ בְ הֵ מָּ ה ּובְ כָּל
ָארץ
ֶ ָּה-הָּ ֶרמֶ ש הָּ רֹמֵ ש עַ ל-“ ]ּובְ כָּלAnd Elohim said, Let us make
adam [humankind] in our image, according to our
likeness and let them have dominion over the fish of the
sea, and over the birds of the air, and over the cattle, and
over all the wild animals of the earth, and over every
creeping thing that creeps upon the earth” (Gen 1.26).

CREATION IN SIX DAYS
• Biblical cosmology informs us towards the end [-ֹלהים אֶ ת
ִ ֱוַ י ְַרא א
ב ֶֹקר יוֹם הַ ִש ִשי-עֶ ֶרב וַ יְ ִהי-טוֹב ְמאֹד וַ יְ ִהי-אֲ ֶשר עָּ ָּשה וְ ִהנֵה-“ ]כָּלAnd
Elohim saw all that he had made and behold it was very good. It
was evening and morning the sixth day.”
• The climax of the six-day creation is to highlight the institution
of the Sabbath. The account concludes, [ ֹלהים בַ יוֹם הַ ְשבִ יעִ י
ִ ֱוַיְ כַל א
 ְמלַאכְ ּת ֹו אֲ ֶשר עָּ ָּשה-“ ] ְמלַאכְ ּת ֹו אֲ ֶשר עָּ ָּשה וַ יִ ְשבֹת בַ יוֹם הַ ְשבִ יעִ י ִמכָּלAnd
on the seventh day Elohim finished the work that he had done,
and he rested on the seventh day from all the work that he had
done” (Gen. 2.2).
• In the light of the work of the restoration of Judah, the audience
is reminded not to forget God and that all work leads to worship.

SUMMARY OF
SIX-DAY CREATION
Problem

Days 1–3
Opus Distinctionis

Separation of
light and
darkness
Separation of
Water
waters between
firmament
Wasteland Separation of
the Earth and
the Sea

Darkness

Days 4–6
Opus Ornatus

Sun, moon
and stars
Birds and
fish
Land animals
and humans

BIBLICAL COSMOLOGY
AND THE SEVEN-DAY WEEK
• The purpose of human labour is two-fold: to separate the
holy from the profane, the special from the mundane [Days
1–3] and to ornate the week [Days 4–6].
• Work culminates in the worship of the creator who sustains
us, and as St Paul said, [Ἐν αὐτῷ γὰρ ζῶμεν καὶ
κινούμεθα καὶ ἐσμέν] “for in Him we live and move and
have our being” (Acts 17.28).
• The Jesuit motto, «ad majorem Dei gloriam» [to the greater
glory of God] seems to sum up very well the purpose of
human labour and this was incorporated into the plan of the
Jerusalem Temple, which was based on biblical cosmology.

BIBLICAL COSMOLOGY
AND THE JERUSALEM TEMPLE
THE PORTICO
The Portico corresponds to the first three days of creation which we have described as
the Opus Distinctionis. In the context of the Temple precincts this is where all the
preparations for worship are carried out, including distinguishing between what is clean
and unclean. This is the area in the New Testament described as the cleansing of the
Temple by Jesus.

THE NAVE
The nave is the main area of the Temple. Here only Jews were allowed. It represents the
last three days of creation which we have described as the Opus Ornatus. It is as if
proper worship is the highlight of creation. This is the sacred space prepared for by the
Opus Distinctionis.
THE HOLY OF HOLIES [ ]ק ֶֹדׁש הַ ֳּק ָד ִׁׁשים
This is the inner sanctuary of the Temple where the Ark of the Covenant was kept
during the First Temple, which could be entered only by the High Priest on Yom Kippur
after sanctifying himself and represents the seventh day. When the Temple was rebuilt
after the Babylonian captivity, the Ark was no longer present in the Holy of Holies;
instead, a portion of the floor was raised slightly to indicate the place where it had
stood.

PLAN AND LAY OUT OF THE
JERUSALEM TEMPLE

MODEL OF THE
JERUSALEM TEMPLE

CONCLUSION
• Gen. 1.1–2.3 is not at odds with modern scientific cosmology. To
insist that it is, does violence both to Scripture and to science.
• Gen. 1.1–2.3 is addressed to a group of people, who are
surrounded by nations whose cosmologies were informed by
polytheism and the mythologies that flowed from it.
• Gen. 1.1–2.3 is a corrective against polytheistic concepts
encountered by the Israelites in Egypt, Babylon as well as in
Canaan and this cosmology is a means to show sixth century
BCE readers that the chief Architect of the restored land of Judea
is God and that all work must lead to the worship of God,
particularly through the Sabbath which is to be fulcrum of
restored worship.
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