
 [GeV]T2m
0 20 40 60 80 100 120 140 160

Ev
en

ts
 / 

10
 G

eV

1−10

1

10

210

310

410

510

610
ATLAS Preliminary
Simulation

=200µ, -1 = 14TeV, L =3000fbs

Standard Model
tt

Wt
Ztt

Others
)=(350, 177) GeV0

1
χ∼, 1t

~, m(1t
~
1t

~

)=(700, 527) GeV0
1
χ∼, 1t

~, m(1t
~
1t

~

Marco Rimoldi- AEC-LHEP Universität Bern, Bern, Switzerland

The sensitivity to top squark pair production is expected to increase in the High Luminosity Phase of the LHC, in
particular in the compressed mass spectra.

• Two	SUSY	particles:
stop	𝒕"𝟏 and	
its	daughter	neutralino 𝝌%𝟏𝟎

• Mass	difference
between	the 𝒕"𝟏	and	the	 𝝌%𝟏𝟎
is	about	the	mass	of	the	top	quark
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Signal	Region	(SR)	optimised for	DISCOVERY with	cut	and	count	approach.
Small mass splitting between stop and neutralino implies that top quarks are produced with very small momentum.
Select event where the stop-stop system recoil of at least one energetic ISR jet to enhance the missing transverse
momentum.
• Stop System: the 2 OS leptons + the 2 leading b-jets in the event.
• ISR	System:	all	the	other	jets.

The final discriminant variable is the stransverse mass (mT2).
Most of SM Backgrounds bound by the W mass, while signal extend above that.

Signal Region Selection

Simplified Model

• Two	Isolated	Leptons
(electrons	or	muons)with	opposite	electric	charge.

• Large Missing Momentum (ETmiss).
• Analysis	done	on	simulated	data (3000	fb-1)	using	

a smearing	function	to	mimic	the detector response.
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Signature and Detection
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Results

The	 sensitivity	 to	 heavy	 SUSY	 particles	 will	 be	 increased	
significantly	 with	 the	 analysis	 of	 ATLAS	 data	 collected	 in	
proton-proton	 collisions	 at	 the	 LHC	 design	 centre-of-mass-
energy	of	 𝑠� 	=	14	TeV.	
A	dataset	of	3000	fb−1	extends	the	discovery	potential	for		�̃�1	�̃�1	
production	 up	 to	480	GeV	and	 the	 exclusion	 sensitivity	 up	 to	
masses	of	about	700	GeV,	assuming		�̃�1	→		𝑡 + 𝜒"41	and	𝑚 �̃�1 −	
𝑚 𝜒"41 = 173	𝐺𝑒𝑉	with	both	top	quarks	decaying	leptonically.	

Conclusion


