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Abstract: <span><div id="Cleaner">"International researchers at the Large Hadron Collider (LHC), in Geneva, Switzerland, will soon emba
one of science's greatest adventures. With its very high energy, previously seen only in cosmic rays, the particle collider will probe the
structure of matter at distances ten times smaller than any previous experiments. The LHC will address many of the mysteries surrounc
smallest particles of matter. It may also pierce secrets that the Universe has hidden since the early stages of the Big Bang, such as the natu
matter and the origin of matter itself. &nbsp;This will be the largest scientific experiment ever attempted and the complex international effc
bring the 27km-long machine to life, including Canadad€™s involvement, will also be explained.” &nbsp;&nbsp;<br><br><div id="Cleaner">:
id="Cleaner"><div id="Cleaner">About John Ellis<div id="Cleaner">Born in London on July 1st, 1946, Ellis grew up in Potters Bar, a suburb
some Londoners used to regard as the northern boundary of civilization. It was there, at around the age of 12, he decided to become a phy:
largely due to the interesting science books he read at the local library. &nbsp;Ellis obtained his BA and PHD from Cambridge University wh
studied mathematics and theoretical physics. &nbsp;Following a year at the Stanford Linear Accelerator Center and an additional year
California Institute of Technology as a research associate, Ellis joined CERN in 1973 and became leader of the Theory Division for six
Currently, he is a senior staff member. &nbsp;Ellis is also an advisor on CERNa€™s relations with non-Member States.<div id="Cleaner"
id="Cleaner">Ellis has published over 700 scientific articles in particle physics and related areas of cosmology and astrophysics. His re
interests include the possible experimental consequences and tests of new theoretical ideas such as gauge theories of strong and el
interactions, grand unified theories, supersymmetry, and string theory. He was elected a Fellow of the Royal Society in 1985, and was awal
Dirac Medal of the Institute of Physics in 2005. Ellis is also responsible for popularizing the term a€ceTheory of Everythinga€e in an ¢
published in the journal Nature in 1986.<br><br><div id="Cleaner"><div id="Cleaner"><div id="Cleaner">About Robert S. Orr<c
id="Cleaner">Professor Orr was born in Iran, and grew up in Scotland and South Wales. &nbsp;His father and uncles were all engineers in t
building industry. His interest in physics was sparked early in his childhood by trying to make sense of his fathera€™s textbooks. &nbsp;a€
since | was a child, | took things apart to see how they workeda€s says Orr. &nbsp;a€ceDoing that with matter is the ulti
challenge."<br><br><div id="Cleaner"><div id="Cleaner">At present he is a Professor in the Department of Physics at the University of Tor
&nbsp;He was NSERC Principal Investigator for ATLAS Canada from 1994 to 2007. &nbsp;ATLAS is a detector within the LHC at CEl
&nbsp; Orr earned his B.Sc. and Ph.D. at Imperial College, University of London, UK, and was a Post Doctoral Researcher at Ruth
Laboratory, also in the UK, as well as at the University of Wisconsin, Madison, USA. &nbsp; From 1974 to 1981 he was a CERN Fellow anc
Physicist. He came to Canada in 1981 as an Institute of Particle Physics Research Scientist, and became a member of the faculty at the Uni
Toronto in 1989. Orr has worked at many of the worlda€™s particle physics labs in the USA, Germany and Japan. He has a particular intere
application of large scale computing clusters in this field, and in the development of new finds of detection devices.<br></span>
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Electromagnetism:
gives light, radio, holds atoms together <3
Strong Nuclear Force:
holds nuclei together

Gravity:
holds planets and stars together
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Probing matter at very small scales
requires Super-miCcroscopes
going to very high energies

Large accelerators are based
on same principles as TV set
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Each layer designed to detect a
different type of particle
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What 1s the origin of particle masses?

LHC
Why so many types of matter particles? LHC
What 1s the astrophysical dark matter? LHC
Unification of fundamental forces? LHC

Quantum theory of gravity?
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(vet another particle)

. Page 17/81







* Would unify matter particles and f

« Related

;| i e T i .
| 3 ,
' — L
k -
( 1 ~N /7Y
() A | /) 5
L = - ) | = i § i = - i

=k
4

: ] 1
(Every particle 1s a “bal

e Could provide dark matter wanted t

PR

I...:.L L

strophysicists and cosmologists

_Q .‘HI
aa

f'.*
o
-
-3
—
o—st
.
[
D
¥
¥ 4
g
-1
et .
-
[—
=
-
.
-
=
-
]
b..-t
D

-_J
>

-~ = “'i‘"

i
= II"l-""




‘Supersymmetric’ particles ?
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Collision of two galaxies: Collision of two galaxies:
dark matter lumps pass through ~ gaseous matter stuck in between |




Visible matter:
galaxies, stars, etc.
hang on the scaffolding
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Dirac predicted the existence of antimatter:
same mass ;'
opposite mternal properties: >

electric charge, ... &

Discovered in cosmic rays =

Studied using accelerators 4
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Why does the Universe mainly contam matter, not antlmatter‘? |
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Experiments at LHC and elsewhere looking for answers
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Installation complete: collisions in 2008
i




27km 1n circumference
~ 100m deep
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Missing transverse energy
carried away by dark matter particles
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