
Search regions 

3 different topologies are targeted depending on the mass 
of  and  : 

• Boosted :   
• Intermediate :   
• Resolved :  
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Search for flavour violating MSSM 
Search for SUSY top squarks in final states 

with a hadronically decaying ,  and large t c Emiss
T

MOTIVATION 
Several aspects of nature remain unexplained despite the success of 
the Standard Model (SM) e.g : 

•  The dark matter abundance 
•  The Higgs mass problem 

 SUSY might be the answer 
•  Loop corrections from SUSY particles canceling SM contributions 

to the Higgs mass 
•  Lightest SUSY particle  is a viable candidate for a DM particleχ̃0

1

Analysis strategy  

Boosted regions :  
• Using discriminant variables :  significance and the 

number of top-tagged jets 
Resolved region :  

• Using a neural network to discriminate between signal and 
dominant backgrounds  and Z+jets 

     Control regions and validation regions are defined to 
     validate the background modeling

Emiss
T
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Results 

• Mild excesses observed around 2  in boosted regions 
• Weak observed limit reach due to the observed excesses 
• Looking forward to RUN III data 

σ

Why flavour violation ? 

• Many SUSY searches looked into symmetrical final states 
covering a wide range of the phase space 

• Extensions of the MSSM propose scenarios where flavour is 
not conserved have much looser constraints on the  
mass

t̃1

#F
IR

ST
_
AN

AL
YSIS

_
AT

_
T
H
E
_
L
H
C  

W
IT

H
_
T
H
IS

_
SIG

N
AT

U
R
E

arXiv:1808.07488

SRC

SRD

SRB

AT
L
AS-

CO
N
F-

20
23-

0
58

Resolved

Adding 
flavour  
mixing

Recast of ATLAS  
results 

ATL-PHYS-PUB-2023-005

Preliminary

Boosted

Int
er

med
iat

e s
ign

al 
re

gio
ns

SRB

SRC

SR
D 

Re
so

lve
d 

sig
na

l r
eg

io
n

10

0 0.5 1 1.5 2 2.5 3 3.5 4
 N(J; R=1.0, TopTagged)

0
0.5

1
1.5

2

D
at

a/
SM  N(J; R=1.0, TopTagged)

10

20

30

40

50

60

Ev
en

ts

Z+jets W+jets
others Ztt
tt Single-top
SM Total Data

)=(900,1)0
1
χ∼,1t

~m(

)=(1000,100)0
1
χ∼,1t

~m(

 InternalATLAS
-1 = 13 TeV, 139 fbs

 SRA, post-fit

Preliminary

10 12 14 16 18 20 22 24 26 28 30
 Significancemiss

T
Object Based E

0
0.5

1
1.5

2

D
at

a/
SM  Significancemiss

T
Object Based E

2
4
6
8

10
12
14
16
18
20

Ev
en

ts

Z+jets tt
W+jets Ztt
others Single-top
SM Total Data

)=(700,400)0
1χ
∼,1t

~m(

)=(1000,100)0
1χ
∼,1t

~m(

)=(500,325)0
1χ
∼,1t

~m(

 InternalATLAS
-1 = 13 TeV, 139 fbs

 SRC, post-fit

2− 1.5− 1− 0.5− 0 0.5 1 1.5 2
Neural Network Signal Score

0
0.5

1
1.5

2

D
at

a/
SM Neural Network Signal Score

1−10

1

10

210

310

410

510

610

Ev
en

ts

tt W+jets
Z+jets Single-top
others Ztt
SM Total Data)=(500,325)0

1χ
∼,1t

~m(

)=(550,375)0
1χ
∼,1t

~m(

 InternalATLAS
-1 = 13 TeV, 139 fbs

 SRD, post-fit

Preliminary PreliminaryEv
en
ts

[450,575]
SRA )∞

[575,
SRA [100,150]

SRB [150,400]
SRB )∞

[400,
SRB [100,150]

SRC [150,300]
SRC [300,500]

SRC )∞
[500,

SRC

2−
0
2

Si
gn

ifi
ca

nc
e

1−10

1

10

210

310

Ev
en

ts

Z+jets W+jets
tt others
Ztt Single-top

SM Total Data

 PreliminaryATLAS
-1 = 13 TeV, 139 fbs

Bkg.-only Post-fit

400 600 800 1000 1200

 [GeV]
1t

~m

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1)0 1χ∼  t
→ 1t~

BR
(

)expσ2 ±Expected Limit (
)expσ1 ±Expected Limit (

Observed Limit

 = 1 GeV0

1
χ
∼ ; m0

1
χ∼/c0

1
χ∼ t→ 1t

~ production ; 1t
~ 1t

~       

, 95% CL-1=13 TeV, 139 fbs
 PreliminaryATLAS

500 600 700 800 900 1000 1100 1200 1300

 [GeV]
1t

~m

0

200

400

600

800

1000

1200

 [G
eV

]
0 1χ∼

m

 
1t~

 =  m
t+m

0
1χ∼m)expσ2 ±Expected Limit (

)expσ1 ±Expected Limit (
Observed Limit

) = 50%0

1
χ∼ c→ 1t

~) = BR(0

1
χ∼ t→ 1t

~ production ; BR(1t
~ 1t

~       

, 95% CL-1=13 TeV, 139 fbs
 PreliminaryATLAS


