a s 28
Universidad de Oviedo I ‘ I E A
Universida d'Uviéu

Search for scalar top quark
pair production in the top
corridor region with CMS

Andrea Trapote Fernandez - University of Oviedo, Spain
On behalf of the CMS Collaboration

ICHEP 2020 —



TOP SQUARK SEARCHES

The stop quark plays an essential role in understanding the SUSY models.

Several searches with the full Run 2 dataset have been performed by the CMS Collaboration
excluding stop masses up to 1.2 TeV, but most of these searches are not sensitive in the so-called
“top corridor”.
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Final states include 0, 1 and 2 leptons: ;
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neutralino is close to the top mass.

* Signal and tt background have similar
kinematics, especially at low neutralino
masses.

e Signal events can only be detected as an
excess on the tt cross section.

* The accurate estimation of tt process is
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» Event selection and strategy

« 2016 dataset used, 36 fb~1.

* OSeppair, N; =2and N, = 1.

* Search for degenerate stop pair production in 3 diagonals:
Am(E, 73 = my, my £ 7.5 GeV

* Main discriminating variable: My, (ep)
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» Backgrounds

* The main background is tt due to the similar kinematics with the signal process in this
region. It is estimated from MC with an accurate knowledge.
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» No excess was observed and for the signal extraction the M+, distribution is used.
» Results are presented in terms of exclusion limits at 95% confident level for stop
guark pair production on simplified models of SUSY.

x10° 35.9 fb” (13 TeV) CMS 35.9 b (13 TeV)
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Stop masses excluded up to:

208 GeV in Am(E, ¥5) = m¢

235 GeV in Am(L, ¥5) = m-7.5 GeV
242 GeV in Am(f )2(1)) = m,+7.5 GeV in this region, that was previously unexplored.

This result significantly extends the exclusion limits of

stop quark searches at the LHC to higher stop masses
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