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introdyctign:

This poster will cover two populsr ways in which the
universe will meet its yitimate gecay. There are many
thearies concerning the topic, but these two have the
most intriguing happenings. The Universe, we befieve
8ll started from the big bang. over 13.8 bilion years of
develcpment at the hands of gravity. From it, we, the
Earth and the milky way, are 8il products, but, as ail
hings, his all must end somehow, weather that be by
fire or by ice,

Ing Big Coynch |

This is the theory that the expansion of the universe
will s20p, 8nd then raverss on itsel, condensing
everything in it into 3 singularity. But for this 10
happen, we, 8¢ slways, Nave 1q make & fayw
SSUMPTIoNs

For this we must consider dark energy and dark
MATLAr, two CONCEPTS wa hardly know Anything sbout,
ang their only proof of existence I5 their effects on
things around us, and what we can see. Dark energy is
2 reputsive force while dark matter ks simply invisibie
matter who's only effect on us is its gravity. Many
people have theorised that dark mamer will decay into
dark anargy, which would only further accelarste the
expansion of the universe, For our purposes however,
WE must ascume that dark ensrgy is & fiald rather than
something that can be decayed into, The field would
8150 have 1o overcome the force of gravity induced by
the matter within our universe and be responsibie for
s axpansion. Wers this field 10 wesken howsyer, we
would experience 3 collapse, where from our vantage
point, would see galaxies and stars crashing towards
us in the form of blueshifted ight.

One theory post crunch is the concept that this
singuiarity expands, forming another “dig bang”, and
this cycle is constant, forming and destroying an entire
univeares in the process.

Soncant o0 the SxpAnEng Univarss,

There are myitiple theories revolving around the
characteristics of the universe, but ane thing we knaw
for certain, is that it is expanding. But not in the way
you might enlarge a gircie, or square, but its expanding
In every direction, everywhere, 3t once. To
déemonstrate this st & human scale, imagine it like s
Daligon (diagram below)

This means that everything around us is getting further
and further sway, 2% in the distance between us and
them s Increasing. We know this gue o something
called redshify

The doppler effect is how waves of, say sound,
Increase in frequency 3s The sCUrce approaches an ear
(This could really be anything, but an &8r works bast in
Qur example). When the source i5 static however,
frequencies betwesn two objects opposite of the
source are the same.

We know light 10 have wave like properties due to
Thomas Young's double <iit experiment, and 0 we can
pply the same 10gIC 10 50und to light in this specific
casa, Al an Object gets close, its ight frequency will
Increase, and In the case of gnt this means bive. The
same applies a2 it maves further away, the wavelength
is increased, making the object turn red. This
red/nlusihift nas revesiead 10 Lt that abjects are
moving away from us, which we have conciuded to
Maan that the xpansion of the universs is tha cause.

Tne Big Rip

This is the most complex and exiting possibility for
our gemise. It involves the demaolishing of planerts,
galaxies, and eventually Earth over the course of 2
bESon years. The main Concept is that our Cosmic
event horizon becomes smaller than the spaces
between the smallest possible structure

This, 35 g0es the Dig crunch, Jepenc On 3 few
assumptions, once again, with dark energy and matter.

.. 4
a/a=-?n(p+3p)

Above is the equation for gravity, but also on the scale
of the yniverse, It simply sTates how pressure is, ke
mass or radistion, a different form of energy, and thus
induces gravitational attraction 10 its surroundings. in
the above equation, if we were to appiy this 1o dark
energy and the universe, we would fing that the
pressure is exactiy negative of the density (-1). A
negative relationship Detween these two things means
that the two cancel each other out and we call this the
cosmological constant, as in the value will never
change.

But what if it did? What i the value of the relstionship
Detween pressure and density (we call this value w)
was not equal to -1, take 15 -2 -13 What would
nappen?

Wea, Robert Cagwell investigated this and publishad
hizs findings in a paper titied: Phantom Energy: Dark
energy with w<-1 causes a osmic Doomsday. He foung
something very Interesting, that if Dark energy had 2
valye of anything less than <1 it would Tear apart the
universe, but do 5o in 8 time we couid measure and
Predict as Gur COSMIC event horizon shrinks as
everything rips apart

Conseguences and the hagpenings of the Big Rip:

The big rip, essentially tears everything apart (as its
name would suggest] through the xpansion of
everything, very quickly, everywhere. This does sound
Fe the big crunch, but the effects are much gifferent.
The first cbjects to be destroyed would be the larger
STrUCTUres, as their size leaves more 1o e unravelled.
This would mean galaxy clusters. Distances would
Decome larger and larger Datween clusters untii one
could nat see the others. Then would come the death
of galaxies. We, from afar, woulg notice galaxies losing
matter in orbit, solar systems and stars would begin to
drift into the Diackness of space, leaving the dying
galaxy behind. In our case, we would see the streak of
the Milky Way fade as it is ripped apart.

Earth, a5 with all planets in & solar system would
siowly lose their ordit, the gravitational attraction of
the sun unable to account for the incressing distances
DeTween it and its planets. Earth siowty Noating into
space on its own, the moon also lost to the abyss. This
state of peace would not last for long. as structures on
earth collapse at the expansion of space with In it, We
D5e oUr atmMosphere, which STars a chain reaction of
destruction. The earth’s tectonic plates react to the
ShfTin gravity, and at fast, the earth, unable to contain
itsel, is ripped spart Every election, neutron, proton
is separatec , and after all is 1orm 10 3 state of solitwde,
the universe has killed everything in it, in essence,
nseif,

With that said, we must remeamber that all this is
mostly theoretical. The big rip and crunch are exiting
ye1 frightening ideas of the end, DUt not the Oniy one,
in finality w'e can now say, we don't fully know
whether the universe will end in fire of ice. TOO many
theories force us to reconsider, but even 5o, IR is fun 2o
spegulate.
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