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“Time, however, seemed to be like a model railway track. If it
had a beginning, there would have to have been someone (i.e.,
God) to set the trains going.”
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“Although Einstein’s general theory of relativity unified time
and space as space-time and involved a certain mixing of space
and time, time was still different from space, and either had a
beginning and an end or else went on forever. However, once
we add the effects of quantum theory to the theory of relativity,
in extreme cases warpage can occur to such a great extent that
time behaves like another dimension

of space.”
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“In the early universe—when the universe was small enough
to be governed by

both general relativity and quantum theory—there were
effectively four dimensions of space and none of time. That
means that when we speak of the “beginning” of the universe,
we are skirting the subtle issue that as we look backward
toward the very

early universe, time as we know it does not exist!”
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“We must accept that our usual ideas of space and time do not
apply to the very

early universe. That 1s beyond our experience, but not beyond
our imagination, or our mathematics. If in the early universe all
four dimensions behave like space, what

happens to the beginning of time?”
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“The realization that time can behave like another direction of
space means one can get rid of the problem of time having a
beginning, in a similar way in which we got rid of the edge of
the world.”
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“Suppose the beginning of the universe was like the South Pole
of the earth, with degrees of latitude playing the role of time.
As one moves north, the circles of constant latitude,
representing the size of the universe, would expand. The
universe would start as a point at the South Pole, but the South
Pole is much like any other

point.”
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“To ask what happened before the beginning of the universe
would become a meaningless question, because there is
nothing south of the South Pole. In this picture space-time has
no boundary—the same laws of nature hold at the South Pole
as in other places. In an analogous manner, when one combines
the general theory of relativity with quantum theory, the
question of what happened before the beginning of the universe
1s rendered meaningless. This idea that histories should be
closed surfaces without boundary is called the no-boundary
condition.”
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“Over the centuries many, including Aristotle, believed that the
universe must have always existed in order to avoid the issue
of how 1t was set up. Others believed the universe had a
beginning, and used it as an argument for the existence of God.
The realization that time behaves like space presents a new
alternative.”
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“It removes the age-old objection to the universe having a
beginning, but also means that the beginning of the universe
was governed by the laws of science and doesn’t need to be set
in motion by some god.”
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“We are the product of quantum fluctuations in the very early
universe. If one were religious, one could say that God really
does play dice.”
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“In this view, the universe appeared spontaneously, starting off
in every possible way. Most of these correspond to other
universes. While some of those universes are similar to ours,
most are very different. They aren’t just different in
details............... but rather they differ even in their apparent
laws of nature. In fact,

many universes exist with many different sets of physical
laws”
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“Some histories will be more probable than others, and the
sum will normally be dominated by a single history that starts
with the creation of the universe and culminates in the state
under consideration. But there will be different histories for
different possible states of the universe at the present time. This
leads to a radically
different view of cosmology, and the relation between cause
and effect.”
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“The histories that contribute to the Feynman sum don’t have
an independent existence, but depend on what is being
measured. We create history by our observation, rather than
history creating us.”
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“The 1dea that the universe does not have a unique observer-
independent history might seem to conflict with certain facts
we know... That might sound like science fiction, but it isn’t.”
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