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Nature&Science
Knowledge
in the Realm
of Science

and Knowledge
in the Realm
of Religion:

Are They Different?
By Nathan Aviezer

I

t is generally thought that scientific
knowledge is characterized by objectivity, observation, experiment and
reproducibility, whereas knowledge in
the realm of religion is thought to be
based on subjectivity, holy scriptures,
tradition and faith.
I shall challenge the above views
and demonstrate that there are, in fact,
striking similarities between knowledge
in the realm of science and knowledge
in the realm of religion.1 These similarities will be shown to form the basis for
rational arguments supporting the
Divinity of the Torah. A rational
Professor Aviezer is a professor of physics at
Bar-Ilan University and a fellow of the
American Physical Society. He has written
books on Torah and science including In the
Beginning; Biblical Creation and Science
(New Jersey, 1990) and Fossils and Faith:
Understanding Torah and Science (New
Jersey, 2002).

approach to belief in the Torah and the
existence of God has been the subject of
several recent books.2 However, this
analysis is quite different from those
found in other accounts.

Knowledge in the
Realm of Science
It is widely, but incorrectly,
believed that the basis of all scientific
knowledge is facts, which are obtained
by experiment and observation. Science
begins with facts—observations about
nature that can be verified by other scientists. Only after there exists an
agreed-upon body of facts can one
begin to formulate theoretical concepts
that might explain them.
Although this procedure is commonly called the “scientific method,”
nevertheless, it is not the method by
which scientific knowledge is actually
obtained. In the world of science, facts

are derived from data resulting from
measurements using very complicated
apparatuses. Invariably, a long chain of
reasoning is required to deduce the scientific facts from the measured data.
Only after comprehensive study of a
particular branch of science can one
understand the sophisticated theoretical
reasoning that leads to the accepted scientific facts in that discipline.
Scientists explain this principle of
scientific knowledge by asserting that
all facts are theory laden. In short, science does not begin with facts. Rather,
science begins with theories and concepts
about the physical world. Only after a
theoretical framework has been formulated can one understand what the facts
are. Science advances by postulating
concepts and making assumptions, and
then investigating to determine
whether these concepts and assumptions are successful in explaining pheWinter 5768/2007 JEWISH ACTION
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nomena observed in nature or in the
laboratory. As successful explanations
multiply, it becomes more and more
plausible that the assumed concepts
and ideas are basically correct. This is
what is meant by “plausibility arguments” in science.

Quarks
An instructive example of the use
of plausibility arguments in science is
the quark,3 the tiny particle that constitutes the basic building block of the
universe. The quark is not a rare exotic
particle, unrelated to the everyday
world. Quite the contrary—quarks
form 99.9 percent of all familiar materials including stars, planets, rocks,
water, air, the tissues of your body and
the magazine you are reading. (The
remaining 0.1 percent is composed of
electrons.)
All scientists are convinced of the
existence of quarks. As Professor David
Bailin of the University of Sussex
explains: “Even though no particle
detector has ever ‘seen’ a quark, everyone agrees that they actually do exist.”4
Moreover, quarks will never be seen,
because according to the standard theory of elementary particles, they are forever “locked up” in the protons and
neutrons (each of which consists of a
triplet of quarks), a phenomenon
known as quark confinement. Professor
David Callaway of CERN (European
Organization for Nuclear Physics)
explains: “The fundamental particles of
matter—the quarks—are permanently
confined inside protons and neutrons.”5
If no one has ever seen a quark,
why are scientists absolutely convinced
that they exist? Why do quarks rank
among the most important building
blocks of the universe? Why has the
theory of quarks been awarded the
Nobel Prize? The answer to all these
questions is that if one assumes that
quarks exist, then many observed features of the universe can be explained.
“Theorists developed the quark model
as a compact description of the many
new particles detected in the 1950s and
1960s, as well as the familiar proton
and neutron. The properties and interactions of all these particles fell into pat22
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terns that could be completely
explained if all these particles are made
up of three species of quarks.”6
The findings described above, as
well as many others discovered subsequently, have led scientists to believe
that the existence of quarks is extremely
plausible, even though quarks have
never been directly detected.

The Big Bang
Another interesting example of a
plausibility argument is the big bang
theory, which describes the origin and
early history of the universe.7 It is quite
obvious that the origin of the universe is
a one-time event that can never be
replicated in the laboratory. Moreover, it
is impossible to reproduce the extreme
conditions that are assumed to have

Are there any
rational grounds
to buttress our
faith in the
existence of
God and the
validity of
the Torah?
existed in the very early universe.
Therefore, one cannot verify the scenario that the big bang theory assumes
to have occurred in the far distant past.
In view of the impossibility of verification, why are all scientists convinced of
the validity of the big bang theory?
Why has it been designated as the “standard theory of cosmology”? Why has
the big bang theory been awarded the
Nobel Prize?
This is because if the big bang
theory of the origin and early history of
the universe is correct, then many predictions can be made about the universe
today, and these contemporary predictions can be tested. Since all the predictions of the big bang theory have been
verified, it is very plausible that the big
bang theory is indeed correct, even
though the basic premises of the theory
can never be directly tested.

Knowledge in the
Realm of Torah
The word “faith” is defined as
“belief in religious doctrines for which
there is no proof.” Although religious
belief is based on faith, rather than
on proof, our faith has recently been
buttressed by a series of plausibility
arguments.
Like the theory of quarks and the
big bang theory of cosmology, the basic
tenets of our religion can never be verified. God no longer communicates
directly with human beings, and the
Revelation at Mount Sinai occurred in
the distant past and left no historical
evidence. Therefore, one may ask: Are
there any rational grounds to buttress
our faith in the existence of God and
the validity of the Torah? The answer
lies in plausibility arguments—the same
answer given by science to justify the
existence of quarks and the validity of
the big bang theory. If one assumes that
these religious historical events did, in
fact, occur, then one can make predictions about today’s world that can be
tested. If these predictions are confirmed, they constitute plausibility arguments for the validity of the basic
assumptions of our faith.
Let us examine some plausibility
arguments for religious belief.

Creation of the
Universe
Important advances in cosmology
during the past few decades have, for
the first time, permitted scientists to
construct a coherent account of the
origin of the universe. An overwhelming body of scientific evidence supports the big bang theory of cosmology.8 The prestigious Scientific American,
in a detailed overview of cosmology,
writes: “The big bang theory works
better than ever.”9
The most surprising assertion of
the big bang theory is that the universe
was literally created. It is instructive to
quote from some of the world’s leading
authorities.
Nobel laureate Paul Dirac of the
University of Cambridge writes: “It
seems certain that there was a definite
time of creation.”10
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Professor Brian Greene of
Columbia University writes: “The modern theory of cosmic origins [asserts]
that the universe erupted from an enormously energetic event, which spewed
forth all space and all matter….The
currently accepted scientific theory of
creation is often referred to as the standard model of cosmology.”11
It is hardly possible to carry on a
meaningful discussion of cosmology
without the creation of the universe
assuming a central role. Today, all cosmologists discuss the creation of the
universe, while Bereishit discusses the
Creator of the universe. It is, therefore,
plausible to assume that science and
Torah are both referring to one and the
same subject.

The Light
When cosmologists speak of “creation,” to what event are they referring?
Scientists have discovered that the universe began with the sudden appearance
of an enormous “ball of light.” This
“explosion of light” was dubbed the
“big bang” by British astrophysicist Fred
Hoyle. The remnant of the initial light
was detected in 1965 by two American
physicists, Arno Penzias and Robert
Wilson, who were awarded the Nobel
Prize for their discovery.
The discovery of the primeval
light answers a long-standing puzzle
regarding the Torah account of
Creation. On the First Day of Creation,
the Torah asserts: “And there was light”
(Bereishit 1:3). But, at that time, neither
stars, nor sun, nor people, nor any other
source of light existed. Therefore, how
can one understand the Bereishit “light”?
Scientists have now discovered
that there was light at the very beginning
of time—the primeval light whose
appearance heralded the origin of the
universe. This light did not appear within the existing universe. Rather, the creation of light was the Creation of the
universe. Bereishit does not record two
separate creations on the First Day—the
Creation of the universe and the creation of the light—but only one.
The scientific confirmation of the
Torah assertion—and there was light—
constitutes another plausibility argument for the validity of the Torah.
24
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Cosmological
Time Scale
How much time was required for
all the cosmological events that took
place during the creation of the universe? How many millions of years
elapsed before the universe was complete
and assumed its present form? Bereishit
writes of the Creation of the world
occurring on the First Day. Is this possible? Could all the cosmological events
associated with the Creation of the universe have occurred in a single day?
The remarkable answer is that all
the cosmological events involved in the
Creation of the universe occurred within a few minutes. This fact has been
emphasized by the dramatic title that
Nobel laureate Steven Weinberg chose
for his famous book on modern cosmology: The First Three Minutes.
Nowadays, cosmological events—
events that alter the structure of the
universe—require millions of years to
occur. How could such events have
taken place within just a few moments?
The answer is that during the period of
Creation, the temperature of the universe was extremely high. At the origins
of time, events occurred with amazing
rapidity in the blazing universe. In fact,
the formation of the atomic nuclei—the
building blocks of matter—was completed within three minutes after the
instant of Creation. Professor Greene
explains: “The newborn universe
evolved with phenomenal haste. Tiny
fractions of a second formed cosmic
epochs during which long-lasting features of the universe were first imprinted.…During the first three minutes
after the big bang, the predominant
nuclei emerged.”12

The Anthropic
Principle
The Torah implies, and our tradition emphasizes, that the universe was
created specifically for mankind. We are
the purpose of it all. Is there any scientific evidence to support this seemingly
grandiose assertion? The surprising
answer is “yes.” Once again, seemingly
impossible “predictions” of our Torah
and our tradition are confirmed by
modern science.

Nowadays, scientists in a variety
of disciplines speak of the “anthropic
principle,” which states that the universe looks as if it had been specifically
designed to permit the existence of
human beings. The examples of the
anthropic principle are so numerous
and so dramatic that many scientists
have commented on them. Indeed, the
words of the scientist on this topic can
hardly be distinguished from those of
the “man of faith.”
Particularly perceptive are the
impressions of Professor Freeman
Dyson of the Institute for Advanced
Study in Princeton, whose words capture the very essence of the anthropic
principle: “As we look out into the
universe and identify the many peculiarities of physics and astronomy that
have worked together for our benefit,
it almost seems as if the universe must
in some sense have known that we
were coming.”13
Professor Francis Crick, Nobel
laureate from the University of
Cambridge, writes:
“The origin of life appears to be
almost a miracle, so many are the conditions which would have had to be satisfied to get life going.”14
Professor Harold Klein, chairman
of the US National Academy of
Sciences Committee to Review Originof-Life Research, is quoted as follows:
“The simplest bacterium is so complicated that it is almost impossible to
imagine how it happened.”15
Professor Stephen Gould of
Harvard University tells us that “human
intelligence is the result of a staggeringly
improbable series of events, utterly
unpredictable and quite unrepeatable.…It fills us with amazement that
human beings exist at all.”16
The scientific confirmation of
our tradition that the universe appears
to have been designed to permit the
existence of life in general, and human
life in particular, constitutes another
plausibility argument for the validity of
the Torah.
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Man as the Pinnacle
of Creation
A final example of plausibility
arguments for Torah relates to our tradition that the entire universe was created
solely to serve the needs of mankind. Is
there any scientific validity to this seemingly impossible statement?
To appreciate the absurdity of
this assertion, one need only consider
the stars.
Our galaxy, the Milky Way, contains hundreds of billions of stars. The
universe contains hundreds of billions
of galaxies, each of which consists of
hundreds of billions of stars. What
possible relevance to mankind could
there be in all these countless billions
of stars that stretch across the vast
expanses of outer space? The belief in a
connection between mankind and the
distant stars seems to be mere astrology
and superstition, long dismissed by
educated people.
So it was thought until recently.
However, scientific advances in the
twentieth century have revealed a
remarkable connection between life on
earth and the distant stars. In fact,
recent scientific findings show that it is
no exaggeration to say that without the
existence of the distant stars, life on
earth would not have been possible.
The details of the vital connection
between life on earth and the distant
stars are given in The Cambridge
Encyclopedia of Astronomy, which states
that “the elucidation of this [connection] will stand in history as one of the
greatest advances of the physical sciences in the twentieth century.” The
Encyclopedia article concludes with the
following poetic words: “In truth, we
are the children of the Universe.”17
In this concluding sentence, the
Encyclopedia tells us that just as a child’s
physical existence is dependent on his
parents, in the same way, mankind’s
physical existence is dependent on the
entire universe. This surprising twentieth-century scientific discovery coincides with our several-thousand-year-old
tradition that the universe was created
for us. This constitutes yet another
plausibility argument for the truth of
the Torah.

Faith
The scientific discoveries listed
above—and many others—correspond
to the words of the Torah. The many
areas of harmony between science and
Torah constitute important plausibility
arguments for religious belief. In the
twenty-first century, the person of faith
need not feel apologetic about his or
her beliefs.
It should be emphasized, however,
that the comprehensive agreement
between science and Torah described
above does not prove that the Torah is of
Divine origin, and it certainly does not
prove that God exists. Plausibility arguments are not a substitute for faith.
Faith (emunah) is the thread that
weaves together our religious beliefs and
our practices.
The basis of our religion was formulated by Rambam in his Thirteen
Principles of Faith,18 which are summarized in the prayer-poem Yigdal, composed in the fourteenth century by
Daniel ben Yehuda of Rome. As the
poem states:19
God exists and His existence transcends time.
He is One and there is no Oneness
like His.
He preceded all that was created.
God gave to His people the Torah
JA
of truth. 
Notes
1. There are also important differences between knowledge in science and
knowledge in religion. For example, a
characteristic feature of a scientific theory is that it is subject to disproof (what
Karl Popper calls “falsification”). By
contrast, statements about religion are
generally not subject to disproof.
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Gell-Mann and Israeli physicist Yuval

Ne’eman. The name “quark” derives
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for Mr. Mark,” in the novel Finnegan’s
Wake by James Joyce, reflecting the fact
that the theory requires the existence of
three species of each type of quark.
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6. Klaus Rith and Andreas
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(July 1999): 58.
7. For a layman’s account of the
big bang theory, see chapter one of my
book, In the Beginning (New Jersey,
1990).
8. There are four major pieces of
evidence: the discovery of the remnant
of the initial ball of light; the hydrogento-helium ratio in the universe; the
Hubble expansion of the galaxies and
the perfect black-body spectrum of the
microwave background radiation measured by the COBE and MAP space
satellites.
9. “Special Report on
Cosmology,” (February 2004): 30.
10. Commentarii 2, no. 11
(1972): 15.
11. The Elegant Universe (London,
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1991): 109.
15. Scientific American (February
1991): 104.
16. Wonderful Life (New York,
1989): 14, 289.
17. Samuel Mitton, ed.
Cambridge Encyclopedia of Astronomy
(London, 1987): 125.
18. Rambam’s Thirteen Principles
of Faith appear in his commentary on
the Mishnah, Sanhedrin 10:1 (commonly called “Chalek”).
19. Translation by Phillip
Birnbaum, Daily Prayer Book (New
York, 1977): 12.
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