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ATLAS was designed to answer
several key questions:

® What is the mechanism behind
electroweak symmetry breaking?

® \What lies beyond the
Standard Model?

® What is dark matter?
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® How can 3000 physicists collaborate
together effectively to find answers

to questions no one has asked? ! A
I
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pY¥s(th) = 26 GeV
Myis (I'llT_h) = 47 GeV
m, (p,ET"°) = 8 GeV

WATLAS

A EXPERIMENT

EM* =7 GeV
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" 3-prong hadronic //
tau decay ﬂ //
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$/What is a Jet? Snamm,

Jet Algorithm

y”

Before After
many particles few jets
complicated event simpler structure
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WATLAS
2 EXPERIMENT

Number: 167576, Event Number: 69725215

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

Run Number: 166198, Event Number: 100726931
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There Is no unigue or correct way to group particles.
Choose the appropriate jet algorithm according to:

® analysis requirements
® resource limitations

® physics goals

Practical Theoretical (avoid)
o fast _ ® infrared divergences
® independent of environment (prob. to emit soft radiation — o)
® easy to calibrate ® collinear divergences

(prob. to emit collinear radiation — oo)

Important

® boost invariant

® universal application
(partons, particles, tracks,
calorimeter cells)
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Jet Radius

S —

|
Cone | | | Clustering
Energy flow in a fixed-sized cone  Syccessive merging of pairs of
(geometrical) (proto)-jets
top-down approach bottom-up approach
Examples: Examples:

® JetClu (CDF) ® Ky

® Mid-Point Cone (DZero, CDF) ®

~ .
SISCone ® Cambridge—Aachen
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/Calorimeters DROMNDIEN.

M Cell Energ)>

® Calorimeters do not identify individual particles

® finite energy and position resolution
® respond differently to different incident particles

Dead material scatters & absorbs particles

Electronic noise
Gaps between detector elements and for services and supports

@ @ @ o

Extra energy from other pp interactions
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¢ Jet Energy Scale Uncertainty o )
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-—* ! Measurements

" & Searches
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S QCD Hard Scatter FROMNOUEN,

High-pr processes originate in hard scatters between partons

® allow precision tests of perturbative QCD
® sensitive to presence of new physical phenomena

as  strength of strong
force coupling

Q2 momentum transferred
in hard scatter

Q»

Hard Scatter

o = Z 3ij (Oés(Qz))
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/QCD Hard Scatter SaosKuAvEN

High-pr processes originate in hard scatters between partons

® allow precision tests of perturbative QCD
® sensitive to presence of new physical phenomena

® constrain parton distribution functions

as  strength of strong
force coupling

Q? momentum transferred F (X3, Q2
in hard scatter (1, Q)
X fraction of proton’s
longitudinal momentum
carried by parton

........
. ..
. .

Parton Density (%\\9{\

© Hard Scatter

1
7=y / dxydx; Fi (X1, Q2) G; (Xa, Q) 6y (X1, Xz, 05(Q2))
ij /0

Michael Begel BNL Colloquium April 26, 2011 28



/QCD Hard Scatter SaosKuAvEN
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® allow precision tests of perturbative QCD
® sensitive to presence of new physical phenomena

® constrain parton distribution functions %
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force coupling

Q? momentum transferred
in hard scatter ko

x  fraction of proton’s
longitudinal momentum
carried by parton

.......
,,,,,
. .

Parton Density (%ooo

oo e |ong range ------ ., Hard Scatter ,. ....... |0ng range >

1
o= Z/o dx1dX; Fi(X1, Q?) Gj(X2, Q?) 5jj (X1, X2, as(Q?))
i)
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Events
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Excited Quark Model

qg — g*; A = mg~
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A¢ between the leading two jets
In an event reflects the activity
In the rest of the event

o
ol
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Ao tests pQCD calculations
for multijet final states without

— 2 S | | =
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® The LHC performed very well in 2010...

® ...and ATLAS has profited

® (O(30) papers
® (O(175) public results

® Jets are an invaluable tool:

® precision measurements of QCD
® probe for new physical phenomena
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Jet Energy Calibration
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/Jet Energy Calibration BoOKHAEN
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Scetch of a proton—proton collision
at high energies
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