Searches for Pair Production of
Third Generation Squarks with the
ATLAS Detector

Michael Begel

BROOKHFAEN
NATIONAL LABORATORY

on behalf of the ATLAS Collaboration

Phenomenology Symposium
May 6, 2013




FaWY -
/Seeking SUSY BROOKHEATEN,
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® MSUGRA & CMSSM :
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® However, only the stop, A Natural Spectrum
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need to be light! | o ' “Distant
S Natural SUSY "-"—"O'“H'" " The “Nuclear Family™ 4*7 mousie
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Analysis Strategy SROOINRMEY,

® Consider many decay channels
and final states :

® “Cut & Count” methodology =
© some analyses fit distributions 200 3335

mE s e
&
E“

| Mass

X

k] e el

® Main background: tt

O reject backgrounds using kinematics,
event shapes, and b-tagging

100

® Define & Control regions A =8 300 g
O control regions normalize
SM backgrounds to data SUSY
< SIGNAL
® Dominant uncertainties: 38 4-}-% s i
O jet energy scale & resolution Er "

O b-tagging
O theory and simulation
® Interpret results

O typically assume 100% BR Simplified Models
O publish values for external use (HEPData)
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® Consider mg, > m¢+myo so that t; - t+ X9

Is an available decay channel

O assume other squarks and gluino are much heavier
O stop is essentially decoupled from the rest of SUSY

A

JL.R

\
=4,
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O-lepton tt Final State BnooKMAEN
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TlTl production, fl_, t%p Status: March 26, 2013
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® Consider t; — by; - W9
© mass of chargino is an additional degree of freedom

® Interpreted in terms of benchmark MSSM scenarios:
O gaugino universality: my+ ~2 x m_o
O stop-chargino mass degeneracy: My ~ Mg, — 10 GeV
O neutralino-chargino mass degeneracy: m

1

~4+ A ~
X1 mX(1)
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® Stop sector can also be explored in longer decay

chains with t;, t>, and Z bosons

O explore alternative scenarios
® natural gauge-mediated symmetry breaking (GMSB)

® direct fzfg production

O sensitivity in unexplored regions of parameter space such as
Mg, = M+ m 0

X
7 § X :
© tl
- '!jr -ty
>+ 1 -
o X F—>0+7
A 2 —r—— - e o
' T —— §wle ¥ x{f
g 72— Zor y+ G
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</Sbottom Pair Production BROOKHAGEN.

® Shottom might be lightest squark or only
somewhat heavier than stop

® b1 — by}
® by —tx;
® Final states rich in b quarks
® large Am(b, X9): 2 b-jets + EMIsS
® small Am(b, )”(‘1)): focus on events with hard ISR jet

~ Michael Begel Pheno 2013 May 6, 2013 p.12



O-lepton > 2 b-jet Final State srovaney
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/Gluino-Mediated Production =seome

® If gluinos are light, they can be produced in pairs
and decay to on- or off-shell sbottoms and stops

® Final state contains up to 4 b-jets, up to 12 jets,
and up to 4 leptons (possibly same sign)

~ Michael Begel Pheno 2013 May 6, 2013 p.15
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O-lepton > 3 b-jet Final State
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</0-lepton > 3 b-jet Final State
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Gluino-Mediated Summary  sroomnm
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® LHC Run 1 has been an exciting period for
third-generation SUSY searches

® Unfortunately, we haven’t discovered SUSY
O increases pressure on naturalness and fine tuning

® The search continues. .
R L L B L L L L B B O
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Tlfl production Status: March 26, 2013
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t1 — tx? Model Dependence
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