®.STUDY GUIDE

WHAT'S A GREATER LEAP OF FAITH:
GOD OR THE MULTIVERSE?

KEY TERMS: universe faith design
proof evidence intellectually honest
NOTE-TAKING COLUMN: Complete this section during the CUE COLUMN: Complete this section
video. Include definitions and key terms. after the video.
What percentage of members of the National Academy of What two types of faith does Professor
Sciences claim to be atheists? Keating describe in the video?

How long ago did the Big Bang happen?

What are the similarities and the
differences between the two types of
faith described in the video?

Which Nobel-Prize winning scientist believes in the Multiverse
theory?
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DISCUSSION & REVIEW QUESTIONS:

* At the beginning of the video, Professor Keating asks, “How did we get here? | mean,
literally. Not just you and me, but the whole shebang. How is any kind of life possible?...
Well those who have religious faith have an answer: God.” How would you answer Professor
Keating’s cosmological questions? Do any of your answers involve religious faith? Why or
why not?

* Professor Keating goes on to note that, “...from a purely scientific point of view, the faithful
have a big problem: They can offer no indisputable proof for this belief. Because of the lack
of hard evidence, it's probably not surprising that over 70% of the members of the National
Academy of Sciences declare themselves to be atheists.” What do you think scientists would
consider ‘indisputable proof’ that God was the source of all creation? Do you think that
scientists would or should apply the same high standard of proof to other subjects, such as
climate change? Why or why not? Do you consider the idea of needing ‘proof’ for a belief/
faith to be absurd? Why or why not?

* Later in the video, Professor Keating explains that, “Absent a creator, how do they [non-
believing scientists] account for the existence of the universe, of planet earth, of human
consciousness? How do they account for the existence... of anything? Well, turns out they
have an answer. And it's become all the rage in scientific circles. It's called the “multiverse,”
and according to many scientists, our universe isn’t the whole ball game- far from it. These
scientists argue that there are an awful lot of universes out there, not just one or two, but
an infinite number.” Why do you think that scientists struggle to answer the big questions
regarding existence and the origin of existence? Do you think that the ‘multiverse’ theory is
a solid and valid answer to the big cosmological questions? Why or why not?

* Towards the end of the video, Professor Keating shares, “...as GK Chesterton quipped:
‘When men stop believing in God they don’t believe in nothing, they believe in anything.” For
multiverse believers, this is literally true: the same scientists who reject God’s existence due
to lack of evidence pin their hopes on a theory so all-inclusive and vague it can never be
refuted.” What is wrong with the reasoning that multiverse-advocating scientists are using?
Do you consider their position to be a double standard? Why or why not?

* At the conclusion of the video Professor Keating states, “Those who believe God created the
universe are intellectually honest enough to admit that they do so on the basis of faith. But
those who believe in the multiverse are also keeping the faith. They just don’'t admit it. So
let me ask you, who's taking the bigger leap?” What do you think Professor Keating means
by ‘intellectually honest? Explain. How would you answer Professor Keating’s last question?
Explain.
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EXTEND THE LEARNING:
CASE STUDY: Multiverse

INSTRUCTIONS: Read the article “Scientific Theory And The Multiverse Madness,” then
answer the questions that follow.

What is G? Why is G so important? What does the multiverse collect? What is

the purpose of science? What is Ockham’s Razor? Historically, what have the
foundations of physics been characterized by? What assumptions are some
theoreticians now throwing out, in terms of basic theories in physics? What happens
if one removes assumptions needed to describe observations? What does the
multiverse theory excuse? What condition must a theory have, in terms of its
predictions, in order to be scientific?

Why doesn’t the author, a physicist, support the multiverse theory? Why do factors
such as removing assumptions necessary to describe observations and lack of solid
reasoning contribute to weakening the multiverse theory? Why is the distinction
between a probability distribution describing what we are likely to observe versus
telling us what we do observe so critical when examining the multiverse theory? Do
you support the multiverse theory? Why or why not?

What type of ‘evidence’ do you think believers in God would identify as the source of
their belief and faith? Do you believe that science is limited in the sense that it only
accepts ‘scientific’ or quantifiable and repeatable evidence as valid? Why or why
not?



®.QUIZ

WHAT'S A GREATER LEAP OF FAITH:
GOD OR THE MULTIVERSE?

1. From a purely scientific point of view, what problem do the faithful have to prove
intelligent design?

a. There are conflicting theories in the Bible.

b. The size of the atom is slightly smaller than it should be.

c. Scientists have not used the proof they have in a scientific paper.
d. They can offer no indisputable proof for this belief.

2. Over of the members of the National Academy of Sciences declare themselves to
be atheists.

a. 12%
b. 57%
c. 70%
d. 98%

3. According to the multiverse scenario,

a. everything that could possibly happen does happen in one universe or another.
b. there are just a handful of other universes that exist.

c. it will soon be possible to contact the infinite amount of universes that exist.

d. an unseen Creator brought about an infinite number of universes.

4. The multiverse theory requires far less faith than believing in an unseen Creator.

a. True
b. False

5. What challenge do those who ascribe to the multiverse theory face?

a. There are too many planets in the solar system.

b. They have located a specific alternate universe, but they haven’'t been able to
contact it.

c. There’s not a single shred of hard scientific evidence that supports it.

d. They don’t have enough funding for their research.
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®.QUIZ - ANSWER KEY

WHAT'S A GREATER LEAP OF FAITH:
GOD OR THE MULTIVERSE?

1. From a purely scientific point of view, what problem do the faithful have to prove
intelligent design?

a. There are conflicting theories in the Bible.

b. The size of the atom is slightly smaller than it should be.

c. Scientists have not used the proof they have in a scientific paper.
d. They can offer no indisputable proof for this belief.

2. Over of the members of the National Academy of Sciences declare themselves to
be atheists.

a. 12%
b. 57%
c. 70%
d. 98%

3. According to the multiverse scenario,

a. everything that could possibly happen does happen in one universe or another.
b. there are just a handful of other universes that exist.

c. it will soon be possible to contact the infinite amount of universes that exist.

d. an unseen Creator brought about an infinite number of universes.

4. The multiverse theory requires far less faith than believing in an unseen Creator.

a. True
b. False

5. What challenge do those who ascribe to the multiverse theory face?

a. There are too many planets in the solar system.

b. They have located a specific alternate universe, but they haven’t been able to
contact it.

c. There’s not a single shred of hard scientific evidence that supports it.

d. They don’t have enough funding for their research.
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https://www.npr.org/sections/13.7/2018/01/22/579666359/scientific-theory-and-the-
multiverse-madness

Scientific Theory And The Multiverse
Madness

January 22,201810:23 AM ET

Sabine Hossenfelder

The plane of the Milky Way Galaxy, which we see edge-on from our perspective on Earth. The projection used in ESO's GigaGalaxy
Zoom project gives the impression of looking at the Milky Way from the outside.

Serge Brunier/ESO

Sabine Hossenfelder is a research fellow at the Frankfurt Institute for Advanced Studies in Germany. Her
research focuses on general relativity and quantum gravity. She is author of the blog Backreaction and her
first book, Lost in Math, is set to appear in June. You can find her on Twitter at @skdh.



Newton's law of gravity — remember that? The force between two massive bodies decreases with the
inverse square of the distance and so on?

To use it, you need a constant, "Newton's constant," also called the "gravitational constant," usually
denoted G. You can determine G to reasonable accuracy with a few simple measurements.

Once you have fixed the gravitational constant, you can apply Newton's law to all kinds of different
situations: falling apples, orbiting planets, launching rockets, etc. All with only one constant!

This ability to explain many superficially different processes is what makes natural laws so powerful.
Newton's contemporaries were suitably impressed.

After Newton came up with his equation, he could have reasoned: "Since I don't know this constant's value
but have to measure it, the constant could have any value. So, there must be a universe for each different
value. I conclude that we live in one of infinitely many universes — one for each value of the gravitational
constant. I will call this collection of universes the "multiverse.""

But he didn't. Newton was famously minimalistic with his assumptions and even refused to speculate
whether there were deeper reasons for his law of gravity, arguing this was unnecessary. "Hypotheses non
fingo," he wrote, "I feign no hypotheses."

But that was then.

Today, the idea that we live in a multiverse has become popular in the foundations of physics. The
multiverse collects all universes in which the constants of nature — Newton's constant and about two dozen
more — can take on any value. Each combination of constants is realized in infinitely many universes.

And not only the constants can change from one universe to another, the locations of particles relative to
each other can also be different. Since there are infinitely many universes in which to arrange the particles,
some of these universes will be very similar to our own, just that eventually some initially tiny deviation
will lead to an alternative history. Thus, somewhere in the multiverse our lives play out in any which way
you can imagine. In this case, in some other universe, Newton could have, indeed, invented the multiverse.

But before you pack your bags and search for a universe more to your liking, let me add there's no way to
cross over into another universe or even interact with one. This only works in science fiction. Indeed, to my
taste, the multiverse itself is already too close to fiction.

Many theoretical physicists have argued the conclusion that we live in a multiverse is based on sound
scientific reasoning. But that isn't so — and I will tell you why.

The purpose of science is to explain observations. In theoretical physics, we use mathematics for that. Our
theories need a set of assumptions plus a way to identify math objects with observables. But none of the
assumptions should be unnecessary, a criterion known as Ockham's razor (named after the 13th century
theologian and philosopher William of Ockham). Ockham's razor is extremely important — as without it
you could literally add invisible gods and angels to any scientific theory.

For centuries, progress in the foundations of physics has been characterized by simplification. Complex
processes — such as the multitude of chemical reactions — turned out to arise from stunningly simple
underlying equations. And simplicity carried us a long way. According to physicists' best theories today,
everything in our universe emerges from merely 25 elementary particles and four types of forces.

So, yes, simplicity — often in the form of unification — has been extremely successful. For this reason,
many physicists want to further simplify the existing theories. But you can always simplify a theory by



removing an assumption. Like the assumption that the gravitational constant has a some value that you
inferred from observation (up to some precision). Or similar assumptions about, say, the values of the
masses of elementary particles, or the cosmological constant, or the strength of the four forces. These are
assumptions some theoreticians are now throwing out.

If Ockham could see what physicists are doing here, he'd pray for God to bring reason back to Earth. You
should remove unnecessary assumptions, alright. But certainly you shouldn't remove assumptions that you
need to describe observations. If you do, you'll just get a useless theory, equations from which you can't
calculate anything.

These useless theories which lack assumptions necessary to describe observations are what we now call a
multiverse. And they're about as useful as Ockham's prayers.

Since you cannot calculate anything in the multiverse, the assumptions which physicists removed must then
be replaced with something else. That "something else" is a probability distribution on the multiverse,
which tells you not what we do observe, but what we are likely to observe. But it is simpler to assume a
constant than an infinite number of universes with a probability distribution over them. Therefore,
Ockham's razor should shave off the multiverse. It's superfluous. Unfortunately, this argument carries little
weight among many of today's theoretical physicists who value the multiverse because it excuses boundless
speculation.

There are a few cases where the invention of an infinite number of new universes gives rise to observable
consequences. Everyone's favorite example is that our universe might, in the past, have collided with
another universe, leaving correlated rings in the cosmic microwave background (see here). Another idea
suggests that if we live in a multiverse, certain types of black holes are more likely (see here). But if such
predictions are not confirmed, then this merely means we do not live in a multiverse with these particular
properties.

Let me also add that these examples of "predictive" multiverses are ad hoc constructs invented for the very
reason of convincing skeptics that some types of multiverses can have observable consequences. Don't fall
for it. Just because a theory is falsifiable doesn't mean it's scientific. For a theory to be scientific its
predictions must also have a reasonable chance to accurately describe reality. Construing up one of an
infinite number of multiverse variants has no reasonable chance.

Theoreticians justify their multiverse research by claiming that it continues the noble quest for simplicity.
But as we have seen, this argument is wrong because it neglects the need to introduce a probability
distribution on the multiverse. The multiverse replaces a simple explanation with a more complicated one.
Such a move is only justified if the added complication explains additional data, but for the multiverse that
isn't so.

Why then has the idea become popular? A cynic may argue it's because the multiverse offers infinitely
many new opportunities for paper writing. But I don't want to feign hypotheses.

Let me thus stick to the facts: To our best knowledge, assuming the existence of any universe besides our
own is unnecessary to explain anything we have ever observed. In the best case, then, the multiverse is an
interpretation.

You can believe that the seeming arbitrariness of the constants of nature is due to an infinite number of
other universes. You can believe that, but you don't have to. Science cannot confirm that the other
universes exist, but it also cannot rule them out. Just like science cannot rule out the gods and angels.



