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Abstract: Since the dawn of civilization, humans have attempted to dissect the world and uncover its fundamental constituents. Today, this quest
continuesin the field of particle physics, the study of the fundamental subatomic particle that make up everything in the universe.

The Large Hadron Collider (LHC) is a massive underground particle accelerator that physicists hope will reveal new secrets about the physical
world. Located just outside Geneva, Switzerland at CERN, it has a circumference of 27 km and is the product of a collaboration that involves
thousands of scientists worldwide.

This presentation will talk about the LHC and some of the exciting new ideas it may confirm.
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* Why was it built?
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Matter-Antimatter Anmihilation
Antimatter: for each elementary particle
there is another having precisely the
same mass and opposite charge. fovie
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The Movie

Accelerators make as much antimatter as [
matter whenever particles collide. -
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Left to itself antimatter annihilates with
matter, so is very difficult to collect and
contam (but would be a powertul bomb).
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The Movie

. 1 8
Each collision produces only a handful of F 4
antiparticles; years of effort were required |
to accumulate enough to make a few atoms g
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of anti-hydrogen (destroyed after use).
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Before repair After repair

mechanical damage
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soot in the beam pipe

(normal copper looks red)
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Some sectors remain cold

Takes months to heat and recool and there is
not enough storage for the He
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The LHC 1s now back!
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e The Accelers

1.2009: Two circulating beams
sions in the LHC
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LHC sets new worild record
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The LHC 1s now back!
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e The Detector

The most important machine at CERN
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One SM particle remains AWOL: the Higgs boson
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So what’s wrong with the Standard Model?
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for light Higgs in precision measurements




What might be seen

Forces Merge at High Energies

* Beyond the S

-
Sl
—_
-
o
—
—_—
—_
—
—
= b
—
—
-
-
&
-l

weak

VY)Y J S S o S
T N N T T e
Energy in Gel

e ‘
- Hints for SUupersymmeiry.: E-Hf’pi—lf’:ﬂlf

unification of SM couplings



What might be seen

- Bdumd Ihd N ¢ Dpeyond ine S

[- basica

L% L4 L 4 Y

T ThTras
LA BB M

S T3 _\|1‘-|I:\I

' R AN Lt e

| i
L] L

Aamimo

Ll B3 e



What might be seen

5 * If there are extra dimensions and they
are large, then the gravity scale could be
much lower than we think.. ..

* Beyond the §




What might be seen

T ' 3 o F il mrytonticallvs
L: 5 # I ri 3 ) L YL C Lil ( 'f'll..!r-.r ..-':If"'-'.lr_.’ 'r L.!r::-'!n
e Bevond the S | , -
eads [0 ACK rnole prodicrion




IVE INVENTED A QUANTUM ACCORDING TO CHADS
THEORY YOUR TINY
CHANGE TO ANOTHER
.r“i'a.dg.‘;...:.'E l-h-:-..l. SHIFT
ITS DESTINY

KILLING

COMPUTER, CAPABLE OF
INTERACTING WITH MATTER
FRO™ OTHER UNIVERSES
TO SOLVE COMPLER
EQUATIONS.

wwes wilbechkmsed|a Com

gt

7 United Feoture Syndicate
e aor in part prohibite

rsa: 190 003é




What might be seen

i -

This is the scenario that potentially

 Beyond the S |
leads to black hole production ...




What might be seen

, 1 ~ 1his is the scenario that potentiallv
' Bd‘» onda Ihe . . |

P ' I ".' ._'-1..f'.. e
[edds [0 DIAdCK nole prodicltion ...




What might be seen

& |

This is the scenario that potentially

 Beyond the S _
leads to black hole production ...




What migeht be seen

# has the lhe destroyed the worid yet - Google Search - Mozila Firefor

- C
2 o £ ores Bl

12 100 *

Has the Large H3dron Coligesr SESIToyed (7= &5 yor
nasthelnc aestroyed

Has the Large Hagron Colbgder destroyed the world yet

Has the Large Hadron Coiider Destroyed the Word Yag
Has the Large Hadron Coibder Cestroyed the Wornd ¥eT

Has the LHC destroyed the world yet .
1EvE 3 D0 J30E SOUTE, NOw Nesky e ECk T e world has =noed ¢

haa the ke destroyed the worid yet 028




What might be seen

i -

This is the scenario that potentially

 Beyond the S |
leads to black hole production ...




What mieht be seen

ihuﬂ-kmmdthwumvﬁwﬁhv:h-ﬂutﬂaﬁrﬁw

OB- c
8 o £ e lio

*§ has the B destroes the ., o)

has the ihc destroyed the worid yet 028 =

Has the Large Hadron Colliger deSTroyed 7= =577 yer

hazsthelihc deiiroyed

Has the Large Hagron Coligder desiroyed the world yet

Has the Large =Hadron Coilider Destroyed the World vYet
Has the Large Hadron Colbder Cestroyed the Word ¥er

e o s P — = e =

i 3oy

Mas e e 3T e silide

Ty e FCk T e workd has =noed o Not




What migeht be seen

i-mmeﬂwCﬂﬂwimmmvﬂ?-hmrwﬂw
- _ Y : ¥ = 3 ‘

s Thee | Jf.}'l“ll:llil‘...u




What might be seen

!-Hnmﬂ.wﬂﬂw Cofltider destroyved the world vet? - Momila Firefox




What mieht be seen

' # Source of hrip //hasthelargenadr oncolhder destrovedtheworidvet com/ - Mozsila Fir ..

- —

T title="Fecent

Page 110/




What might be seen

i |

s Bovanl the § This is the scenario that potentially
i leads to black hole production ...




Outline

* Outlook
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 lhe LHC started a long physics run a few months ago.
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Outlook

e The LHC should tell us 1f the Higgs mechanism 1s
right, and how 1t works.
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Websites with more information
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