Searching for SUSY

at the Large Hadron Collider
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Microscopes
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A particle physicist’s microscope... |}
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e ATLAS Detector
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How big is ATLAS?

i astallasa
|_S-story building!

| Eiffel Tower! ]
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Particles Collide HERE
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After the collision...

Muon
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| A particle detector |
has many layers, |
Hlike an onion. Each)
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the detector
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After the collision
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The ATLAS Collaboration
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The ATLAS Collaboration
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The BIG Questions

1. What is the origin of mass?
2. What is dark matter?

3. Are there any new particles or new forces?
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We already have a zoo...
EPARTICLEZUO s

LEPTONS

TAU-NEUTRINO

hitp://atlas.ch


http://atlas.ch
http://atlas.ch

Supersymmetry

Just call

“SUSY*
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What if every particle has a “shadow” particle? |

Particles
\\h quark

— O ?
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Supersymmetric “shadow” particles
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Supersymmetry

| What if every particle has a “shadow” particle? |

Particles
\ quark

@ ’

Could one of these Q 9

“super” particles be | J ‘
dark matter?
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Just call

“SUSY*

Supersymmetric “shadow” particles
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Searching for

Interesting Events

¢
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Looking for SUSY

s e S

how do we analyze the |
icollisions to search for SUSY?;
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‘

sprays of particles
called “jets”

\

Run Number: 167576, Event Number: 69725215

Date: 2010-10-24 15:42:22 CEST



Run Number: 154817, Event Number: 968871
Date: 2010-05-09 09:41:40 CEST
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Run Number: 154817, Event Number: 968871
Date: 2010-05-09 09:41:40 CEST

A EXPERIMENT

ELECTRON




- ‘ Run Number: 154817, Event Number: 968871
. AT LA S Date: 2010-05-09 09:41:40 CEST
g M =89 GeV
ee

A EXPERIMENT

/>ee candidate in 7 TeV collisions

ELECTRON

|

the Z boson, decaying
to 2 electrons




Run: 154822, Event: 14321500
Date: 2010-05-10 02:07:22 CEST




Run: 154822, Event: 14321500
Date: 2010-05-10 02:07:22 CEST




Run: 154822, Event: 14321500
Date: 2010-05-10 02:07:22 CEST

p.()=27GeV n(u)= 07
p, (1) =45 GeV n(u) = 2.2

M =87 GeV
MM

i />uu candidate the VA boson
~in7TeV collisions decaying to 2 muons













la Higgs Boson event!

HIGGS BOSON
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DARK MATTER
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seen this yet!  §
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EPARTICLLEZOO 5

ELEMENTARY PARTICLES of THE STANDARD MODEL:
FERMIONS




up, down, strange: very light



Mcharm ~ 1.5
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up, down, strange: very light
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Why is the top quark

so heavy?
mtop ~ 175

TOP QUARK

Mbottom ~ O

Mcharm ~ 1.5
®

up, down, strange: very light



Can we look for its
SUSY partner?

TOP QUARK




Can we look for its

SUSY partner?

N

TOP QUARK 5 TOP QUARK

) k
11.
x ol
- B B
EY
0]
2
=R




TOP QUARK

TOP QUARK

DARK MATTER




A EXPERIMENT

Run Number: 183021, Event Number: 66383304
Date: 2011-06-03 11:01:56 CEST

A “candidate” SUSY event




Where’s SUSY?

e We haven’t found SUSY yet...
Une pZ‘/‘Z‘e pauUse...
o REEEEESPl * The LHC is currently on break until 2015

e |t will restart with higher energy, spruced
up detectors, and refreshed collaborations

(245 s s s TSRS

o ... is SUSY just around the corner?

= stay tuned!
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Additional ATLAS Events

4
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Run Number: 160958, Event Number: 9038972

Date: 2010-08-08 12:01:12 CEST




BOTTOM QUARK

BOTTOM QUARK

Run Number: 160958, Event Number: 9038972

Date: 2010-08-08 12:01:12 CEST




BOTTOM QUARK

a top quark decay

=

BOTTOM QUARK

ELECTRON

Run Number: 160958, Event Number: 9038972
Date: 2010-08-08 12:01:12 CEST




