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Bibliography 
[1] S. P. Martin, A Supersymmetry Primer, arXiv: 9709356 [hep-ph]
[2] The ATLAS Collaboration, Search for a scalar partner of  the top quark  in the Jets+Et

miss final state at √s = 13 TeV with the ATLAS detector, 
ATLAS-CONF-2017-020
[3] The ATLAS Collaboration, Search for direct top squark pair production in events with a Higgs or Z boson, and missing transverse momentum in pp 

collisions at √s = 13 TeV with the ATLAS detector, ATLAS-CONF-2017-019
[4] The ATLAS Collaboration, A search for pair-produced resonances in four-jet final states at √s = 13 TeV with the ATLAS detector, �
ATLAS-CONF-2017-025

Process:              [2] 
þ  R-parity, PR=(-1)3(B-L)+2S, conservation is assumed  
þ  The lightest supersymmetric particle (LSP) is stable 
þ  The lightest neutralino is the  LSP  
þ  Final state characterized by: 

  at least four jets; 
  large missing transverse energy 
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Two different analysis strategies targeting respectively: 
  High top-squark masses ~ 1000 GeV: 

ü  the dominant Standard Model process is              in association with jets initiated by 
heavy-flavor quarks; 

ü  the reconstruction of the two top candidates is performed by applying the anti-kt 
clustering algorithm to the R=0.4 jets using reclustered distance parameters of R=0.8 
and R=1.2; 

ü  Two R=1.2 reclustered jets are required; 
ü  the events are divided into three categories based on  the resulting reclustered jet 

masses                 : 
•  events with 2 top candidates, 
•  events with one top and a W candidate, 
•  events with only one top candidate. 

                         : 
ü  signal topology very similar to Standard Model (SM)     production; 
ü  the presence of an high-momentum ISR is required to boost the di-top squark system in 

the transverse plane. 
ü  signal regions are separated into windows based on ranges of                                   .   
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No significant excess has been observed. 
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Processes:                   [3] t̃1 ! t�̃0
2/t̃2 ! h/Zt̃1

þ  R-parity conservation is assumed  
þ  The lightest supersymmetric particle (LSP) is stable 
þ  The lightest neutralino is the  LSP  
þ  Signal models: 

    
 
 
 

    
 
 

    
 
 

þ  Final state characterized by: 
  large missing transverse energy 
  b-jets 
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Two different analysis strategies targeting the scenarios where: 
 
  Z boson is produced: 

ü   at least three leptons (electrons or muons); 
ü   at least one same-flavour opposite-sign lepton pair 

whose invariant mass is compatible with the Z boson 
(                                ); 

ü   at least one b-tagged jet. 
 

 

  Higgs boson is produced:  
ü  one or two leptons (electrons or muons); 
ü  at least 4 b-tagged jets; 
ü  the pair of b-tagged jets with the smallest angular 

distance is required to have an invariant mass 
consistent with the Higgs boson mass 
(                                 ). 

|mll �mZ | < 15 GeV

|mbb �mh| < 15 GeV

No significant excess has been observed. 

Processes:         [4] t̃1 ! q̄j q̄k

þ  R-parity is not conserved    
þ  The lightest supersymmetric particle (LSP) is unstable 
þ  The lightest top squark is the  LSP  
þ  Baryon number is not conserved  
þ  Final state characterized by: 

  four jets forming two pairs, originating 
from a pair of equal mass resonance. 

The two jets pairs are identified by minimizing  the following 
quantity: 
 
 
 
where     is the angular distance between the  two jets for 
the ith pair.  

Discriminant variables: 
  average mass, mavg, of the two resonance 

candidates; 
  mass asymmetry between the two resonance 

candidates |m1-m2|/(m1+m2);  
  cosine of the angle formed by the two resonances 

and the beamline in their centre of mass frame  
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Two different analysis strategies:  
  inclusive selection:  

ü  at least 4 jets 
 
 
 

 
  b-tagged selection:  

ü  at least  4 jets 
ü  At least 2 b-tagged jet 

No significant excess has been observed. 

Fermions-Bosons Symmetry [1]: 
  bosonic SUSY partner for each chiral component of 

the SM fermions (squarks, sleptons); 
  Fermionic SUSY partner for each SM boson (gauginos); 
  2 Higgs doublets are introduced, together with their 

SUSY partners (Higgsinos). 

Spontaneous symmetry breaking leads to particles mixing: 
Ø  4 neutral mass eigenstates, neutralinos, are obtained from neutral Higgsinos and gauginos mixing 

(                                     ); 
Ø  2 charged eigenstates, charginos, are obtained from charged Higgsinos and gauginos mixing 
    (                             ); 
Ø  Elements from (        ), (         ) and  (         ) mix to obtain: 

•                          ;        
•                   ; 
•                         . 
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 SUSY particles mass and mixing angles 
are free parameters for the theory 

Arranged with cylindrical  
symmetry and hermetic coverage.  

~Emiss

t

= �(
X

P e

t

+
X

Pµ

t

+
X

P ⌧

t

+
X

P �

t

+
X

P jets

t

+
X

P soft

t

)

Missing transverse momentum (   ) 
coming from undetected particles 
(neutrinos or other undetectable 
neutral SUSY particles, like 
neutralinos), used for Missing 
Transverse Energy (         ) definition.  ~Emiss
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All results here shown are obtained using the full dataset 2015+2016 
from LHC p-p collisions at √s = 13 TeV 
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