What about
our
"location''?

We may be tiny|
and we may
have had little
impact on the
course of
Cosmic
evolution, but
are we not at the center of it all?

Indeed, as we shall learn in a bit more detail, it was commonly believed
that we, human beings, were at the center of creation. That the entire
Universe revolved around us. The dynamic duo, Copernicus and Galileo,
were the first to seriously call into question this assumption. They
showed that rather than being at the center of the cosmos, the earth was
but one small planet in orbit around the sun.

iIBut, the sun must be at the
center of the Universe? This
idea was debunked during the
carly years of the 20th century,
when it was
discovered/realized that first,
the sun was a smallish-average
lype, one of 100 billion stars
that makes up our galaxy, the
Milky Way.

The Milky Way is a disk
@oalaxy, a spiral galaxy, with

) ' lihe the disk spanning 80,000
light years in diameter. Rdthel than being at the center of the galaxy, the
sun was out in the "burbs", roughly 25, OOﬂ light years away.




And, the Milky Way galaxy is itself an average, medium-sized galaxy,

occupying a rather non-descript neighbourhood in the Universe. It is one
of the billions of galaxies in the Universe, all of which are moving away
from each other due to the expansion of the Universe, none of which can

truly be called the Center of the Universe.

In fact, if we must claim that we are special, then the one achievement
that would allow us to make this claim legitimately is that we have have
been able to reach our current level of understanding regarding the
origins and the evolution of our Universe. That is truly incredible in the

literal sense of the word.

The most incomprehensible thing about the Universe

is that it is comprehensible
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What is Antimatter? -

An interesting thing that has been discovered about matter particles, is
that each one has a corresponding antiparticle. The term "anti" may be a
bit decieving, as it is still real matter. The only difference between a
particle and it’s antiparticle is that an antiparticle has the opposite
electrical charge.

Think of it as a mirror image. In our
experience left and right are the only
things to reverse when looking in the
mirror. Similarly, in the particle world,
charge is what reverses when looking in
the "mirror"”. It’s mass, spin. and most
(quarks have something called colour
charge which is also changed in the
"mirror") other properties are the same.

es

In general, an antiparticle is the particles name v :th "ainti" in front of it.
For example, the antiparticle of the proton is the ant.nroton. An
exception to this rule is the electron, whose antiparticle is known as the
positron,

An interesting fact about antimatter is that all of the universe is made up
of matter as opposed to antimatter. This is somewhat of a mystery.

On to Quarks.
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*Yet to be contirmed

+ The Standard Model is a theory devised to explain how sub-atomic
particles interact with sack other

* There are 16 particles that make up this model (12 matter particles
and 4 force carrier particles). But they would have no mass if
congsidered slons

* The Higgs boson explains why these particles have mass, Particles
acquire their mass through interactions with an all-pervading field,
called the Higgs field, which is carned by the Higgs boson.

* There are now signs that the Standard Model will have to be
extended by adding new particles that play roles in high-energy
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Feels These  Mudiates
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