THE TORAH IN THE
LIGHT OF SCIENCE AND
HISTORY

A Fresh Look at Selected Biblical Narratives

Avi Sion, Ph.D.



© Copyright Avi Sion, 2026

Protected by international and Pan-American copyright conventions. All rights
reserved.

No part of this book may be reproduced in any manner whatsoever, or stored in a
retrieval system or transmitted, without express permission of the author-
publisher, except in cases of brief quotations with due acknowledgment.

Proudly self-published by Avi Sion
Geneva, Switzerland
2026

Revised edition.

www.TheLogician.net
avi-sion@thelogician.net

Library Cataloguing Information:
Sion, Avi
The Torah in the Light of Science and History: A Fresh Look at Selected
Biblical Narratives.

No index.

ISBN 9798197743152



ABSTRACT

The Torah in the Light of Science and History: A Fresh Look at Selected Biblical
Narratives, by Avi Sion, is an original, dense, modern commentary on the Torah
(the Five Books of Moses). This study closely examines and logically evaluates a
selection of major biblical narratives concerning material events and phenomena,
taking them in their prima facie, literal sense and assessing them in the light of
contemporary scientific knowledge, historical evidence, and relevant calculations.
The narratives considered include the creation of the world and of humankind, a
global flood, the geographic dispersion and linguistic differentiation of humanity,
and the exodus from Egypt together with the subsequent wilderness wandering
towards Canaan. The work is deliberately confined to these physical aspects of the
biblical record and does not seek to develop a spiritual, ethical, or legal critique of
Judaism. Its central purpose is to confront Torah narratives frankly with
contemporary facts and understanding, without resorting to polemics or
apologetics. The author argues that a believer can readily assimilate such objective
research without any devastating loss of faith, simply by refraining from an unduly
literal reading of certain narratives. This approach contrasts markedly with that of
more orthodox recent commentators, who decline to concede any ground on the
dogma of literal Divine revelation, often dismissing or disregarding factual
evidence and reasoning which challenge their position, and attempting —
ultimately unpersuasively — to maintain a rearguard defense against findings and
conclusions that are now well established.
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1. PROLOGUE

1. The philosophy of this work

This book is a critical commentary on certain narratives in the Torah, the Jewish
Bible!. I hesitated for many years before writing it, hoping that someone else had
already taken up the task or would soon do so. In vain. So, finally, out of curiosity
and intellectual integrity, I set out to do it myself. I feared it might make me lose
some friends; but finally, I feel good about having done it.

Over the years, | have read many apologetic attempts to explain away various
factual inaccuracies in this ancient document, but I have found little frank
admission of their existence and significance. This is understandable, since it
appears at first sight that admitting that any biblical narrative might contain even a
single error would be tantamount to denying the whole document’s Divine origin.

My motive in writing this book was certainly not to harm the Torah or Judaism, or
even religion as such. I personally believe in God, and I regard Jewish teachings as,
for the most part, valuable spiritual and ethical tools. But I do think it is better to
see things as they are than to live in an imaginary framework. Spirituality is
essential, but it should be grounded as much as possible in reality.

Some biblical narratives simply do not withstand careful logical, scientific and
historical scrutiny. They are obviously therefore fanciful constructs, mere
guesswork based on the understanding of nature and of the human story available
at the time they were written. Human knowledge has progressed enormously since
then, especially in the last few centuries, and even more rapidly in recent decades.
It is no use pretending otherwise by resorting to increasingly strained
reinterpretations of biblical claims in order to give the impression that they can be
aligned with modern empirical findings and theories. No one is really fooled.

It is better to honestly take note of the established facts, and look upon contrary
stories as mere parables or tentative illustrations of valuable principles. A factually
doubtful story need not be viewed as literal truth to be respected. Even if it is
factually incorrect, it may have valuable more abstract, symbolic truth. Parables are

1 When I use the noun the Bible, or the adjective biblical, I always mean to refer to the Torah
or more broadly the Tanakh. Certainly not to the Christian Bible or the Islamic Koran. Nevertheless,
some of the things I say naturally apply equally to those later traditions.
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a useful way to communicate spiritual or ethical truths. Their purpose is didactic: it
is to guide people’s lives. Wisdom can often be more effectively taught by means
of allegory than by means of purely conceptual discourses.

Take, for example, the Flood story. As I demonstrate further on, this account in the
Torah just cannot be factually correct; it is evidently fictional. There is no need,
however, to rewrite it — as it were, by claiming that it is saying something entirely
different — in order to make it more credible, nor is there any utility in outright
rejection. We need only understand that its purpose is to convey certain virtues and
values. In this case, the general lesson is that human vice can be so extreme as to
deserve — and eventually lead to — destruction.

In the present work, my wish is to fact-check selected Torah claims about the
physical world or about historical people and events. I make no claim to be
exhaustive. If I find a story to be doubtful or impossible by modern intellectual
standards, I then discuss how it might be read to preserve its religious value while
fully acknowledging its factual difficulties. There’s no attempt to whitewash
anything; [ am not interested in apologetics. I am not, either, interested in polemics;
there is no hostility in my approach. My intent is simply to show people who fear
secular science and history that such studies do not necessarily make one abandon
the Torah.

I first thought of calling this book ‘Science and Torah’ (in Hebrew that would read
Madaa ve-Torah), deliberately turning around the traditional expression ‘Torah u-
Madda’. That is, I advocate science judging religion (in material issues that are the
sphere of science), in lieu of placing religion above and independent of science.
Nothing new in that goal in modern times; but I mean to go into much more detail
than usually thought sufficient. This means that I regard the physical and temporal
facts as presented by contemporary science and history to be primary, and yet to
have no serious impact on the spiritual and ethical facts advocated by the Jewish
religion. Where a religious document disagrees on material issues with current
secular scholarship, it is obviously empirical truth and strict logic that must be
preferred to traditional dogma.

As regards biblical studies in general, it may be noted that, since the Renaissance,
developments in science and historical inquiry have gradually influenced the way
the Torah is understood. The emergence of modern astronomy and the natural
sciences, followed by advances in geology, evolutionary theory, and, more
recently, genetics, as well as the rise of critical historical methods in the study of
ancient texts, have all contributed to a more nuanced and questioning approach.
Without necessarily diminishing the Torah’s religious significance, these
developments have led many to adopt a more historically informed approach,
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distinguishing between its religious meaning and its apparent value as a source of
empirical or historical knowledge.

Some people try to defend religious claims by pointing out that scientific accounts
of nature or history are subject to change and make no claim to finality, whereas
those of religion, they say, are certain precisely because they are unchanging. This
argument is of course worthless, being circular. The very opposite can be affirmed.
Religious dogmas on physical and temporal issues are all too often clung to in the
face of contrary evidence, whereas the conclusions of science — and, to a lesser
extent, those of historical inquiry — are, at least in principle and ideally (even if
individual practitioners sometimes fall short), pursued without prejudice and
continually revised and refined through ongoing critical research.

Even if tomorrow's scientific fact displaces and supersedes yesterday's scientific
fact, it remains true that both yesterday's scientific fact and tomorrow's scientific
fact are more reliable than physical claims that are faith-based. Science, being based
on careful experiment and observation of nature, or on examination of historical
records and other material traces of the past, is necessarily more knowledgeable
about the physical world and humanity’s past than corresponding religious claims
which are merely based on blind faith (reflecting past non-empirical and often
illogical opinions).

Science is an inductive discipline based on empirical findings and trial-and-error
theorizing, in frank acknowledgment that mankind is far from omniscient. This is
not a fault or deficiency of science; it is precisely its strength and the seal of its
reliability. That scientists are willing (again, in principle, as a group) to relentlessly
adapt to new physical discoveries and new ideas is all to their credit and honor.
What is sure from the outset is that their physical claims are more reliable than
those in religious tracts which claim to be omniscient because ‘revealed’
(something impossible to prove).

On the other hand, when it comes to spiritual and ethical issues, many secular
thinkers close themselves off, becoming rigid and dogmatic and opting, without
scientific justification and even against available evidence, for a form of crass
materialism. They deny the existence of the soul in humans (not to mention
animals) and claim to ‘reduce’ all mental and spiritual (i.e. soul-related) phenomena
to purely physical processes in the nervous system. In doing so, they foolishly
overlook the phenomena of consciousness, volition, and valuation, which are the
characteristic functions of the soul. Thus, both camps have things to learn from
each other.

I think it is possible for religious Jews to believe in Hashem and follow Torah
principles while freely and fully acknowledging scientific facts. I also think it is
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possible for secular scientists to open themselves to spiritual and ethical issues, if
only they recognize that contemporary physical science has, absurdly — without
credible scientific justification — so far failed to acknowledge the soul and its
functions in its description of the world.

2. Interactions with Al

A writer’s work has become steadily easier over the decades. When I began writing
logic and philosophy nearly sixty years ago, [ worked by hand on paper, and later
with a mechanical typewriter. At the time, revising a sentence — or inserting or
removing one — could require literally cutting the page with scissors and pasting
in a replacement with glue. Some forty-five years ago, personal computers and
word-processing software came onto the market, greatly facilitating both
composition and revision. Then, about thirty years ago, the advent of the Internet
transformed research, making vast quantities of information increasingly
accessible, though at first only gradually so. It also facilitated online publishing and
broadened access to larger readerships, thereby enhancing the incentive to write.

Today, artificial intelligence (Al) is rapidly entering our lives, bringing about a
further sea change for writers, comparable in scale to the advent of personal
computers and, later, the Internet. I feel genuine gratitude to the innovators behind
these successive advances, without which I might well have lacked the
perseverance to write as much as [ have. This is the first book I have written with
the assistance of Al, and I must say, I am very impressed and happy with this new
tool: it really facilitates research and writing, increasing speed and productivity. I
resorted to it liberally for fact-finding and factchecking, and often too to improve
my writing style. It was like having a friendly and efficient — and, yes, surprisingly
‘intelligent” — assistant or partner. Nevertheless, The Al chatbots that I used
functioned strictly as sophisticated research instruments under my direction — not
as a ghostwriter or co-author.

I used generative Al interactively to identify and summarize relevant scientific
information or religious commentaries. It provided me with many of the facts and
figures that I needed to formulate the arguments I had in mind. It performed
complex calculations in my stead. It occasionally helped me to reword my insights
and analyses more clearly or forcefully. Throughout this process, I determined the
research questions to be investigated, and precisely worded the prompts submitted
to the Al system. I defined both the lines of inquiry to pursue and those to be
ignored. I critically evaluated the responses generated, assessed their adequacy and
reliability, and independently reviewed all factual and analytical material
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incorporated into the text. I revised, integrated, reformulated, or rejected Al-
generated content as I judged appropriate to the aims of the work. The conceptual
framework, argumentative structure, and conclusions presented in this study are
consequently entirely my own intellectual responsibility.

I principally used ChatGPT, though occasionally double-checked its output by
means of Perplexity, and sometimes even triple-checked with Gemini. This
statement is not intended as an advertisement for them; all are good Al chatbots,
and no doubt many others are also good. The conversations I had with the chatbot
were often intensely interactive. I would ask a question, get an answer; then request
mention of some detail it missed, or clarification of some issue raised, get a new
answer, ask for it to be rephrased in some way, and so forth — until I obtained the
exact text which I needed for the purposes of the book. The chatbots occasionally,
quite surprisingly, made errors, factual errors and even errors of calculation; but
they were overall quite reliable, sometimes going so far as to stimulate new insights
and ideas.

My engagement with Al was only possible because I already knew — from years
of prior study — the central issues and most of the details involved in the subject-
matter, and the direction I wished this work to take. It is my past readings and
writings that made it possible for me to ask the right questions, and control the
scope of and details in the resulting answers, and spot and correct occasional
mistakes or inaccuracies. However, not being expert in cosmology or biology or
any of the many other fields of science here invoked, I would probably not have
tried to, or maybe even been able to, finish this work, in view of the massive amount
of additional research work it would have involved for me. An Al bot could do in
seconds what it would have taken me hours to do. So, Al was very useful indeed.
Using Al is like driving a car instead of walking. Al is sure to become as widely
used as are personal computers, mobile phones and the Internet.

Note that wherever in this work I have quoted the Torah, I have generally found it
most convenient (for reasons of ease of copy-paste) to use the Jewish Publication
Society (JPS) English translation, available online via the Jewish Virtual Library.
As I quote the Torah frequently, I therefore must acknowledge the following usage
statement:

Reprinted with permission - the Copyright belongs to the American-Israeli
Cooperative Enterprise.

All Torah passages quoted in this chapter were drawn from
https://www.jewishvirtuallibrary.org/jsource/Bible/jpstoc.html.
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I do not always prefer the JPS translation, but it suffices for present purposes; where
I favor a different rendering, this is noted explicitly in the discussion.

3. Summary of the book by Al

This book took five months to write. The following is an A/ generated, rough
summary of the whole book.

This book offers a thoughtful and systematic critique of key Torah narratives,
evaluating their compatibility with modern science, history, archaeology, genetics,
and logical reasoning. The author argues that while many biblical stories contain
factual inaccuracies or physical impossibilities when interpreted literally, they
nevertheless retain profound moral, ethical, and spiritual significance when
understood as parables or symbolic teachings rather than as strict historical
accounts. The book’s aim is therefore not simply critical or debunking, but
constructive: it seeks to distinguish between elements of the tradition that cannot
withstand empirical scrutiny and the deeper ethical and theological insights that
remain fully viable when freed from literalist constraints.

The work follows a coherent intellectual progression, moving from methodological
foundations through detailed empirical examination of major biblical narratives,
and culminating in a constructive rational theology. In this way, the critique of
traditional readings becomes the basis for reconstruction rather than negation. The
author seeks to preserve what is enduring in Judaism—its moral vision, spiritual
depth, communal significance, and philosophical insights—while relinquishing
physical and historical claims that conflict with established evidence.

The book’s central methodological principle is that scientific method and empirical
evidence must take precedence in all questions of physical reality and chronology.
This approach frees faith from the burden of defending untenable claims while
preserving Judaism’s enduring spiritual and ethical message. Rather than
weakening religious commitment, such intellectual honesty is presented as
strengthening it, allowing Judaism to mature into a form compatible with reason,
evidence, and modern knowledge.

The prologue reflects on the transformation of authorship over the past decades,
from handwriting and typewriters to computers, the Internet, and now artificial
intelligence. The author describes Al tools as highly useful aids for research,
factchecking, calculations, and stylistic refinement, while emphasizing that they
functioned strictly as instruments under his direction rather than as co-authors. The
section stresses that the conceptual framework, arguments, and conclusions of the
work remain entirely the author’s own intellectual responsibility.
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Essential Findings: Scientific and Historical Discrepancies

The opening chapters critically examine the Genesis cosmogonies. The six-day
Creation account of Genesis 1 is shown to be incompatible with modern cosmology
and evolutionary science. It conflicts with the Big Bang timeline of approximately
13.8 billion years, the sequence of stellar formation, the Earth’s age of 4.54 billion
years, the emergence of prokaryotic life some 3.8 billion years ago, later
evolutionary milestones such as the Cambrian explosion 541 million years ago and
the succession of mass extinctions, and finally the gradual appearance of human
beings. These processes unfolded through natural mechanisms over immense spans
of time, not through a sequence of discrete “days,” especially not one placing
vegetation before the sun or birds before land animals.

Traditional rabbinic Anno Mundi chronology, which dates creation to 3761 BCE,
is likewise found wanting. It drastically compresses historical chronology—for
example reducing the Persian period to 34 years instead of the historically
established 207—and ignores biological realities such as telomere limits, which
make biblical lifespans such as Adam’s 930 years biologically untenable.

The account of Adam and Eve as the sole progenitors of humanity around 6000
years ago fares no better under genetic scrutiny. Modern genetics places humanity’s
origins in Africa approximately 300,000 years ago, arising from large interbreeding
populations rather than from a two-person bottleneck. The enormous diversity of
human SNP variation precludes descent from a single recent couple. Moreover,
mitochondrial Eve (dated to roughly 150,000-200,000 years ago) and Y-
chromosomal Adam (roughly 200,000-300,000 years ago) were not a primordial
pair but merely the most recent common lineage-survivors among thousands of
contemporaries.

Archaeological and demographic evidence reinforces this conclusion. Fossils such
as those from Jebel Irhoud, dated to 300,000 years ago, cave art dating back 67,800
years, and estimated world populations ranging from 7 to 50 million between 3760
and 1764 BCE all make impossible the notion that humanity descended through
inbreeding from Adam and Eve’s immediate descendants or that population growth
rates could have reached levels far exceeding modern historical peaks.

The global Flood narrative, dated approximately 4130 years ago in traditional
chronology, is shown to be logistically and physically impossible. The required
water volume—approximately 4.6 billion cubic kilometers, or 3.3 times the total
water currently present on Earth—defies geophysical possibility. Its recession
would require drainage rates dwarfing the discharge of the Amazon.
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The biological challenges are equally insurmountable: an ark housing roughly
72,800 animals would require some 10,000 tons of feed annually, an impossible
burden for eight humans to manage. A catastrophe drowning 27—-50 million people
should also have left unmistakable geological and archaeological traces,
comparable at least in detectability to events such as the Chicxulub impact, yet none
exist. Additional problems include post-Flood genetic diversity, ecological collapse
from saline contamination, and the unexplained geographic isolation of species
such as marsupials. The similarities between the biblical account and the Epic of
Gilgamesh suggest that the story likely derives from memories of a regional flood
transformed into universal legend.

The Tower of Babel narrative, conventionally dated around 1764 BCE, is similarly
untenable. It requires the repopulation of the world from eight Flood survivors to
some 100 million people in only 340 years, implying annual growth rates of 4.9
percent, compared to typical pre-modern rates closer to 0.5 percent. It also ignores
well-established Out-of-Africa migrations beginning 70,000—60,000 years ago and
extending to the Americas by approximately 20,000 years ago. Linguistically, the
world’s roughly 7,150 languages arose gradually over millennia; Hebrew itself is a
relatively late Semitic offshoot, emerging around 3000 BCE. The seventy nations
of Genesis 10 are therefore best understood as a schematic literary construct rather
than an historical census, especially since they omit much earlier urban settlements
such as Jericho, founded around 9000 BCE.

The Exodus and wilderness narratives also strain physical plausibility. The biblical
population increase from seventy individuals to two million in 210 years would
require an implausible annual growth rate of 4.9 percent absent sustained miracles.
The splitting of the sea would entail displacing approximately 3.7 billion cubic
meters of water, equivalent to winds carrying the force of a 250-kiloton TNT
explosion. Daily desert survival for such a multitude would require 36 million liters
of water, 2,500 tons of fodder, and 2,000 tons of firewood—far beyond what the
Sinai environment could provide. The deaths of 1.3 million people over thirty-eight
years should also have left massive burial and encampment remains, yet none have
been found. Egyptian records likewise preserve no mention of such an event, nor
has any trace of drowned chariots been discovered.

Historicity and Alternatives

Chapter 7 proposes a scaled-down reconstruction of the Exodus and wanderings
that preserves its historical core while resolving these logistical impossibilities. The
author suggests reducing the census figures by a factor of one hundred, interpreting
them as hyperbolic round numbers or military “hundreds,” yielding an emigrant
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group of approximately 20,000 people. In this reconstruction, the Sinai crossing
would have taken weeks rather than decades—perhaps 16 to 70 days at average
rates of 8—13 kilometers per day. The forty-year wilderness wandering would be
eliminated, and the resulting demographic growth rate of 2.46 percent becomes
feasible, particularly in a polygynous social structure. This minimalist
reconstruction preserves the essential historical memory of slavery, liberation,
revelation of Torah, and subsequent conquest. The Jewish preservation of a
humiliating slavery tradition, rather than a flattering national myth, is taken as
evidence for some historical foundation.

The book contrasts this reconstruction with archaeological evidence indicating that
Israelites emerged largely from highland Canaanite populations between 1200 and
1100 BCE, distinguished by features such as pig avoidance and four-room houses,
as well as by the reference to Israel on the Merneptah Stele of 1208 BCE. It also
evaluates Richard Elliott Friedman’s Levites-only migration hypothesis, which
draws on genetic and textual hints but remains underdetermined. Ultimately, the
author favors a minimalist Torah-based reconstruction over either strict indigenous-
origin theories or maximalist literalism.

Theological Conclusions: Rational Faith

The final chapters develop a philosophical theology grounded in reason. The soul
is affirmed as the immaterial core of human existence, irreducible to material
processes. Human capacities for cognition, volition, and valuation are argued to
transcend reductive materialist explanation, and the analogy with computers is
employed to refute reductionism.

From this basis, God is understood as infinite soul—omniscient, omnipotent, and
perfectly good—arrived at by extending human self-awareness analogically,
effectively reversing the usual reading of Genesis 1:26. This conception supports
radical monotheism while rejecting kabbalistic reifications: notions such as
tzimtzum and the sephirot are interpreted as metaphors rather than as ontological
entities that would compromise divine unity.

The author distinguishes between miracles that are conceivable, such as creation
itself or a limited sea-crossing event, and those that are physically impossible, such
as a global Flood or literal Babel. This distinction reinforces the importance of
separating pshat from conjectural midrash and of giving empirical evidence priority
over faith-alone assertions.

Judaism remains central as a source of identity and communal cohesion. The
Torah’s aggadah is understood as parabolic literature whose non-literal
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interpretation does not affect halakhah. Likewise, emet need not mean literal
factuality; Psalm 23, for example, remains spiritually true despite its metaphorical
language. Revelation is therefore understood as mediated through tradition rather
than through direct divine dictation. In this framework, the Documentary
Hypothesis (J, E, P, D) points to human authorship without negating religious
significance.

Overall Message

The Torah’s factual errors reflect ancient human guesswork rather than divine
omniscience. Yet when read as parable, these narratives continue to convey
enduring lessons about vice and destruction, human unity, liberation, and moral
aspiration—fully compatible with evolution, archaeology, and historical inquiry.

Science must judge matters of fact, while spirituality flourishes once released from
the burden of defending empirically untenable claims. Rational believers, the
author argues, can fully embrace evidence without abandoning God, Torah, or Eretz
Yisrael. Materialists, for their part, must still confront the philosophical reality of
the soul.

This vision of Madaa ve-Torah seeks to liberate Judaism for modernity, ensuring
the continued vitality and ethical force of the tradition in an age shaped by science
and reason.
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2. THE WORLD’S CREATION

Cosmology, broadly conceived, is the study of the physical universe and comprises
cosmogony, cosmography, and cosmic dynamics: accounts of cosmic origins,
structure, and development, respectively. Biology, broadly conceived, is the study
of life and comprises accounts of its origins and history, its structures, composition
and functioning, and the diversity of its forms and their evolutionary relationships.
These terms provide a broadly adequate conceptual partitioning of the subject
matter, although each field contains additional specialized subdomains that are not
explicitly distinguished within this framework.

There are many factual errors in the cosmology and biology of the book of Genesis
(Bereshith) in the light of modern science and common sense. The Torah explicitly
proposes a period of creation of the world lasting a mere six “days;” and this period
is traditionally understood literally and placed, following a chronology decided by
rabbis?, at only 5,786 years ago — whereas physical cosmology has established that
the universe has evolved from the Big Bang to its present state over approximately
13.8 billion years. Moreover, the order in which the world’s physical features are
presented in the Torah does not correspond to the order found by scientific means,
and many crucial facts discovered by science are not mentioned in the Torah.
Additionally, the Torah’s knowledge of biology seems very limited in the light of
modern science (evolutionary biology). The purpose of the present chapter is to
compare and contrast these competing narratives.

1. Science’s account of cosmic and biological
evolution

There are many interesting and well-written books on the market summarizing for
laypersons the findings and theses of contemporary science on cosmology and
biology; there are also videos worth watching on these subjects. I am myself not an
expert in these fields, but sufficiently well-read and knowledgeable to be able to
research and present the essential facts in a useful way. The following is a brief
history of the universe and of life.

2 See https://en.wikipedia.org/wiki/Seder Olam_Rabbah.
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The universe apparently began about 13.8 billion years ago in the event known as
the Big Bang, when space, time, matter, and energy emerged from an extremely
hot, dense state. During the first fractions of a second, fundamental forces
separated and elementary particles formed. Within minutes, protons and neutrons
combined to create the nuclei of hydrogen and helium. However, the universe
remained opaque for hundreds of thousands of years.

About 380,000 years after the Big Bang, temperatures had fallen enough for
electrons to bind to nuclei, forming neutral atoms. This allowed light to travel freely
for the first time — an event called recombination, whose relic radiation is observed
today as the cosmic microwave background.

For tens of millions of years afterward, the universe entered a ‘cosmic dark age,’
until gravity caused clouds of gas to collapse into the first stars, which ignited
around 100-200 million years after the Big Bang. These early stars forged heavier
elements in their cores and spread them through supernova explosions, enabling
later generations of stars and planets. Galaxies assembled over the next several
billion years.

Our own Sun formed about 4.6 billion years ago, from a cloud enriched by earlier
stellar deaths. Soon after, Earth condensed about 4.54 billion years ago, and a
giant impact likely produced the Moon around 4.5 billion years ago. Early Earth
was hostile, but liquid water appeared within a few hundred million years.

Life emerged surprisingly early. The first evidence of living organisms — simple
prokaryotes (bacteria-like cells without nuclei) — dates to about 3.5-3.8 billion
years ago. For nearly two billion years, life remained microscopic. Around 2.4
billion years ago, photosynthetic microbes triggered the Great Oxygenation
Event, fundamentally altering Earth’s atmosphere.

More complex eukaryotic cells (with nuclei and organelles) appeared around 2.0—
1.8 billion years ago, likely through symbiotic mergers between simpler cells. True
multicellular organisms emerged roughly 600—800 million years ago, followed
by the Cambrian Explosion (~541 million years ago), when most major animal
body plans rapidly appeared.

Earth’s history has been punctuated by at least five major mass extinctions,
including the end-Permian event (~252 million years ago), which eliminated about
90% of species, and the end-Cretaceous extinction (~66 million years ago),
famously ending the reign of the dinosaurs and allowing mammals to diversify.

Modern humans (Homo sapiens) arose in Africa about 300,000 years ago,
spreading globally over the past 60,000—70,000 years. Compared with cosmic
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timescales, human history occupies only the tiniest fraction of a second in the
universe’s lifetime.

Today, the universe continues to expand, driven in part by dark energy. From
primordial particles to galaxies, from single-celled microbes to conscious beings,
this 13.8-billion-year story reveals a continuous chain of natural processes —
gravity, chemistry, evolution — gradually transforming a simple beginning into the
richly structured cosmos we now observe.

Regarding the Big Bang, the following more technical clarifications should be
noted.

The popular image of the Big Bang as the explosion of a primordial “ball” or
“point” of energy is misleading. The term sometimes used for the earliest state,
“singularity,” does not denote a physical object, but a limit of our current theories,
where quantities such as density and temperature become undefined because the
known laws of physics break down. For this reason, scientists do not describe an
actual point-like entity with definite dimensions; at that stage, the size and geometry
of the universe remain open questions. It is also inaccurate to describe the initial
state of the universe as “pure energy,” since energy is not a substance but a property
of physical systems. In modern cosmology, there is no assumption of a localized
object existing in space and then exploding outward. Rather, the Big Bang refers to
an early state of interacting quantum fields governed by quantum mechanics, in
which matter and energy were not yet clearly distinguishable in the familiar
particle-based sense, and in which the universe as a whole was extremely hot and
dense. Space itself expanded from this condition; it is not that matter burst into pre-
existing space, but that space itself evolved.

During the first fractions of a second after the Big Bang, the universe underwent a
series of rapid physical transitions as it expanded and cooled. At extremely high
energies, it is thought that the fundamental interactions of nature were unified; as
the temperature fell, these interactions separated through successive symmetry-
breaking processes into the distinct forces known today. In many models, gravity
separates first, followed by the strong nuclear force, and later the electroweak
interaction splits into the electromagnetic and weak nuclear forces. In parallel with
this differentiation of forces, the basic constituents of matter emerged. The earliest
state is often described as a quark—gluon plasma, in which quarks and gluons moved
freely. As the universe cooled further, quarks combined to form hadrons, notably
protons and neutrons. Slightly later, electrons, neutrinos, and other elementary
particles became stable components of the cosmic plasma. These processes
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established the fundamental particles and forces that would govern all subsequent
physical evolution.

Light, that is, electromagnetic radiation, is associated with photons and is described
in modern physics as having both wave-like and particle-like aspects—two
complementary ways of referring to the same phenomenon. Such radiation is
associated with the earliest phases of the universe’s evolution, but it did not exist
as a distinct, well-defined physical phenomenon from the outset. In the earliest
fractions of a second, the fundamental interactions were not yet differentiated; only
after the separation of forces — particularly around 10™'? seconds after the Big
Bang, when the electroweak interaction split into the electromagnetic and weak
forces — did electromagnetic radiation become a distinct feature of the physical
world in its current form, and photons became well-defined quanta of it. Even then,
it could not propagate freely, since it was constantly scattered by charged particles
in the dense primordial plasma. It is therefore not meaningful to speak of light as
existing “at” the initial singularity, which represents not a describable physical state
but a limit of our present theories.

2. The biblical six “days” of creation

Let us now examine the Torah narrative in Genesis 1-2:3 in the light of
contemporary scientific findings and theories, without presuming it to be
necessarily correct. Our aim, frankly, is to assess how far the Torah narrative is
congruent with the current scientific account, taking the latter to be the more
reliable. However, before one can venture such an assessment, one must first
determine what the Torah text is actually saying — and what it is not saying —
taking care to remain objective and impartial. This is clearly a very important
methodological posture. To ensure an unprejudiced and unpolemical approach, one
must begin by treating the text under scrutiny, if only hypothetically, as authored
by an ordinary human being living in a particular place and time. If one treats the
text from the outset as of Divine origin, and therefore not subject to any form of
honest questioning or critique, it becomes impossible to penetrate, understand and
evaluate it properly.

This approach, though respectful, admittedly differs from the traditional one.
Traditional exegesis generally takes the Divine origin of the Torah as an axiom not
open to critical scrutiny. Classical sources — including Talmudic, Midrashic,
Geonic, medieval, and more recent orthodox commentators — raise and address
many questions, but tend to avoid certain lines of inquiry and to reject certain
answers as threatening to this basic premise. As a result, their conclusions may at
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times appear foregone and insufficiently probing. The exegete intent on
uncompromising inquiry must therefore remain independent of authoritative
traditional interpretations of the text, so as to avoid confinement within inherited
frameworks. If the text is indeed of Divine origin, that fact should emerge through
examination; and likewise, if traditional interpretations are sound, this too should
become evident.

1.1: In the beginning God created the heaven and the earth.

The scientific narrative makes no mention of God, simply because God is not a
physical phenomenon that can be empirically detected or in any way inferred from
empirical data. This, however, does not imply that the findings of science logically
exclude the existence of God or His purported role as creator of the universe. The
scientific narrative can begin only at the point at which matter (in whatever form,
including ‘pure energy’) is already given; if nothing material precedes the Big
Bang, science cannot investigate beyond that point. Scientists, like all human
beings, can only speculate as to whether this matter had a beginning and, if so, how
it came into being. The phrase “In the beginning,” meaning in the first place or to
begin with, thus seems an appropriate opening; but the claim that “God created”
lies outside the purview of the physical sciences. This subject will be discussed in
more detail in a later chapter; our concern in the present chapter is not theology but
physical facts.

It is worth noting from the outset that, apart from the question of God’s existence
and creative role, the biblical and scientific accounts appear to share one important
feature: both present the world as having emerged gradually rather than all at once,
and thus both tacitly depend on the concept of time. The phrase “In the beginning”
suggests time itself as the first creation. Similarly, Big Bang theorists maintain that
time originates with that event. However, as we shall see, the two accounts differ
significantly in other important respects. It should also be noted that the opening
words of the Torah, Bereshit bara Elohim..., placing the verb bara (created) before
the subject Elohim (God) does not carry any special theological implication, since
such order is commonplace in Biblical Hebrew syntax.

In interpreting biblical discourse, one must remain fully attentive to what is actually
stated in the text and, where the intent is unclear, logically assess its possible
meanings. Thus, for instance, there are two distinct ways of reading the clause
“created heaven and earth” in the opening sentence. One is to take it as a brief
introductory heading for the events that follow, which does not itself describe any
stage of creation; this interpretation is supported by the use of a similar formula in
Genesis 2:4, which may be understood as a closing statement for the creation
narrative. The other is to take that clause as the initial stage of creation — the
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creation first of heaven and then of earth — with the subsequent stages of creation
set out in the succeeding verses. Accordingly, the sequence of events in verses 2—5
(first day), 6-8 (second day), and 14-19 (fourth day) may need to be interpreted
differently in each case.

Note that my method in all exegesis, is to treat each verse — and each event
mentioned within a verse — as a distinct step in the creation process, and to regard
the order in which events are presented in the text as signifying a chronological
sequence. This approach differs from that of many other interpreters, who focus
principally on the sequence of “days” without paying close attention to the ordering
of events within each “day,” thereby allowing themselves to read into the text
whatever sequence best fits their interpretation®.

In Genesis 1, creation is expressed through several overlapping formulas: “created”
(bara) in Genesis 1:1, 1:21, and 1:27; “made” (‘asah) in Genesis 1:7, 1:16, 1:25,
1:26, 1:31, and 2:2; “let there be” (yehi) in Genesis 1:3, 1:6, and 1:14; “let the earth
bring forth” (tadshe ha’aretz / totse ha’aretz) in Genesis 1:11 and 1:24; “let the
waters swarm” (yishretsu hamayim) in Genesis 1:20; and the recurring introduction
“And God said” (wayyomer Elohim) throughout the chapter, especially in Genesis
1:3, 1:6, 1:9, 1:11, 1:14, 1:20, 1:24, and 1:26. Although some commentators
distinguish these formulas more sharply, noting for example that bara implies a
uniquely Divine act of bringing something into existence, asah is a broader term
for making or fashioning what already exists, and yehi marks creation by command
rather than by direct action, for our present purposes these may be treated as broadly
equivalent, all referring to God’s creative activity.

What is meant by “the heaven(s) and the earth”? The Hebrew reads et ha-shamayim
ve-et ha-aretz. The simplest interpretation is that the narrator is referring to the sky
above his head and the ground beneath his feet — nothing more elaborate*. Modern
readers tend to understand this phrase as a reference to the creation of the entire
universe, and this is justified in a sense, since for the ancient narrator the sky above
and the earth below constituted the totality of his experienced world. However, it
does not follow that he had in mind the cosmos as understood today, extending
from the Big Bang to the present, consists of billions of galaxies, each containing
billions of stars, distributed throughout an expanding universe whose observable

3 This tendency appears frequently in Nathan Aviezer’s book In the Beginning, as will be
shown in a later chapter.

4 The word shamayim has been interpreted (notably by Rashi) as sham mayim, meaning
“there is water there,” alluding to the “upper waters” in the cosmology of Genesis 1, and by others
as an intensifier of sham (“there”), meaning “further out than there,” by analogy with forms such as
pa’am (“once”) and pa ‘amayim (“twice”).
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portion — meaning the region from which light has had time to reach us — extends
about 46.5 billion light-years in every direction from any observer, giving it a
present diameter of roughly 93 billion light-years® (although the universe beyond
this observable horizon may be much larger, or even infinite).

Note that ha-olam in the Torah carries a merely temporal sense of “eternity” (e.g.
Genesis 9:16, 17:7, 21:33), and only later, in rabbinic Hebrew, came to denote 