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Left: animage of the Hubble Space Telescope
(eXtreme Deep Field). Right: simulated image
from the lllustris cosmological simulation. lllustris
traces the behavior of nearly 20 billion ‘particles’
from the beginning of time. Impressive, but a
single grain of sand contains many more atoms!

If there are civilizations in the Universe with
very advanced technical capabilities, they
might be able to simulate universes that
develop life and consciousness. The number
of simulated beings might be much larger
than the number of real ones!

Many people think that this is not a good
scientific theory. It is neither productive
hor Q:m»—u_\.o,\m_u_m_ and it is not clear that our
Universe or consciousness can be
simulated in a computer.
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Let’s assume that humanity
survives long enough to achieve a
technological development
consistent with known limitations.

Wouldn’t it be interesting to run
many computer simulations that
explore alternative histories for
civilizations similar to ours?

In fact, the philosopher N. Bostrom
proposes that at least one of the
following statements must be true:

* Itis likely that our species will be
extinct before we reach an
advanced stage of development.

* Itis extremely unlikely that
advanced civilizations will run
computer simulations of their
ancestors.

* We live in a computer simulation.
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This is a picture of a tiny dark spot in the
sky, much smaller than the moon, where the
Hubble Space Telescope, after an exposure
of more than 20 days, could detect
thousands of galaxies. There are billions of
galaxies in the observable Universe, and
each galaxy contains
billions of stars and
planets. Are we alone in
the middle of this sea of
possibilities?

The Scream, painted by E.
Munch in 1893, has become

an icon of the anxiety and

loneliness of our age.
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Why is the sky dark at night? Imagine
an infinite Universe full of stars. The
further you look, the more stars you
see, with the increase in their
numbers compensating the decrease
of their brightness. All the sky should
be as bright as the surface of the
Sun. This is known as Olbers’ paradox,
and led J. Kepler to conclude in 1610
that the Universe is finite.

Today we know that the darkness of
the sky is mainly due to the finite age
of the Universe: the light of the stars
that are outside the observable
Universe has not been able to reach
us yet. This solution was first
proposed by the writer E. A. Poel!

We still dont know whether the
Universe is finite or infinite...
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The idea that the Universe was created
five minutes ago was discussed by the
philosopher and mathematician B. Russell.
It can be considered an extrapolation of
the omphalos hypothesis.

The omphalos hypothesis (P. H. Gosse,
1857) reconciles the age of the Earth
implied by the Bible with the much longer age
deduced from geological evidence and fossils
by proposing that the Earth was created
with all that evidence in place.

Triceratops skeleton (Los
Angeles Museum of Natural
History). Triceratops became
extinct 66 miillion years ago.
Image by Allie Caulfield processed
by MathKnight.

Ammonites are extinct
mollusks that lived more than
66 miillion years ago.

Image by Ondrej Synek.

The omphalos hypothesis has never been
very popular, either because it makes the
creator of the Universe a deceiver or
because it is hot a scientific idea.
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This istea'is =

imMpossibleto ; - 'Thisie

meﬁﬁo,\.&. i : " [ disprow

: - of life outside the|
Earth. However,/it| |
can'never'\be prov
to be right.

Weé cannot disprove.
thisidea now (but!
welcould prove it |
right by finding a | "
message from the
programmers!)

Qur current
-knowledge .n_ow.m. not
allow.us to disprove
thisidea.
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The Universe in my pocket No. 16

This booklet was writtenin 2019 by Ménica
Rodriguez, from Instituto Nacional de
Astrofisica, O\_Q.Enm y Electrénica, Mexico, and
revised by Stan Kurtz, from UNAM, Mexico.
For current scientific theories of the
Universe, see TUIMPs 12 and 13.

Tolearn more about this
series and about the topics
r presentedinthis booklet,

TUIMP Creative Commons @ @ @ @
BY NC SA

(gzzoaasuig) o+
2Z = (2)4 uorouny
2Ya yam pageauo
2J4n3onJ4qs
|eorewsygew e
‘aos qouqlppueiN
2y4 ul uoibau

e jo dn-aso|n
'2S42A17 N 247 Ul

2U2YM3BLUOS 1SIX2 S24N10NJ9S [eolqeuuayieiu
sjqissod ||e 2eya pue sorewsyjeu

s1 Aq|ead qeya saisod yuewbs | Jo asaaaiun
|eoiaewiayaew ay | ‘sme| |eoishyd siqissod |je
2ABY 18U S2SU2A1UN 93IULUI UM SISIX200
2s42A1UN JnO 3eYg sasodoud Ruosys Bulag
‘20eds JO SUOIBBI QUBUSLHP FE SISUSAIUN
mau Buiumeds Kjjenuiguos sue suolaengony
wnauenb qeya saoipaud uoireyul [euasgg
‘usbey

wiepy Aq uaxeq sbew|
‘Rqauui yo adaouoo
aya Aingianeaq

B soaeugsn| eLueshy|
R - A JO Siom ayq :Remy
suea A aYbI 4o
| suollN 4o SInog a4y L

You probably remember getting out
of bed this morning and what you had
for breakfast. You might also
remember your first kiss or the joy of
your first ride on a bike.

According to this idea, these things
never happened. You were created
five minutes ago, along with all your
memories and, for that matter, along
with the rest of the Universe.

There is absolutely no way in which
this idea can be disproved. And there
is noway at all to prove that it is
true. Moreover, the idea does not
provide any useful knowledge about
the Universe.

Therefore, this idea is not a scientific
theory. Scientific theories must be
fruitful, and it must be possible to
disprove them.



