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Update on pp → HH → 4` analysis
CutFlow

� The cutFlow table is done by considering pre-selection;
Non-Res qq → ZZ t t̄Z t t̄ VVV Total background

4` 0.15±0.01 1272.87±4.05 74.56±0.62 400.04±5.74 10.49±0.10 1757.96±10.52
Total charge = 0 0.14±0.01 1238.84±3.99 66.10±0.58 317.33±5.12 9.79±0.10 1632.06±9.79
Trigger Match 0.14±0.01 1202.70±3.94 65.56±0.58 296.34±4.95 9.75±0.10 1574.36±9.57
Iso FixedCutLoose 0.11±0.00 1023.85±3.70 51.04±0.50 11.89±1.00 8.95±0.10 1095.73±5.29
m`+`−(SFOS) > 4 GeV 0.10±0.00 846.44±3.44 46.97±0.48 11.21±0.97 8.18±0.09 912.80±4.98

Table: The expected yields for non-resonant di-Higgs boson signal, and
the total background calculated from the state-of-the-art MC simulation
with an integrated luminosity of 36.2 fb−1. The uncertainties included on
the table are statistical uncertainty.

� But still need to add some ID cuts for the electrons and muons;
� Then add b-veto as a second set of selection.
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Update on pp → HH → 4` analysis
Events categorisation; with b-veto
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Update on pp → HH → 4` analysis
Events categorisation, with bveto
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Update on R → SH → 4`+ Emiss
T analysis

A solution might work

200 300 400 500 600 700 800 900 1000
 [GeV]2eµ2m

0.7

0.75

0.8

0.85

0.9

0.95

1Cf

 / ndf 2χ  0.0123 / 1

Prob   0.9117

p0        0.02292± 0.8438 

p1       05− 3.644e±0.000115 − 

ATLAS Simulation Internal

T

miss
E2e + µ 2→ SH →R 

High Met 0 central jet

200 300 400 500 600 700 800 900 1000
 [GeV]2eµ2m

1.15

1.2

1.25

1.3

1.35

1.4

1.45

1.5

1.55

C
B

α

 / ndf 2χ 18 / 0− 6.861e

Prob       0

p0        0.07899± 0.9954 

p1        0.0003281± 0.001045 

p2       07− 2.656e±07 −7.722e− 

ATLAS Simulation Internal

T

miss
E2e + µ 2→ SH →R 

High Met 0 central jet

200 300 400 500 600 700 800 900 1000
 [GeV]2eµ2m

0

5

10

15

20

25C
B

σ

 / ndf 2χ  0.7005 / 1

Prob   0.4026

p0        0.1137±0.2645 − 

p1        0.0003688± 0.01257 

ATLAS Simulation Internal

T

miss
E2e + µ 2→ SH →R 

High Met 0 central jet

200 300 400 500 600 700 800 900 1000
 [GeV]2eµ2m

0

10

20

30

40

50

60

70G
σ

 / ndf 2χ  0.2347 / 1

Prob   0.6281
p0        0.4152±2.303 − 

p1        0.001315± 0.03501 

ATLAS Simulation Internal

T

miss
E2e + µ 2→ SH →R 

High Met 0 central jet

Abdualazem | A Status Report



6

Update on R → SH → 4`+ Emiss
T analysis

A solution might work
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� Now working on the stats, so still trying to get everything on place
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Phenomenology of the Dilepton final states
Validation plots
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Phenomenology of the Dilepton final states
Validation plots
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Additional slides
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� Nb-jet = 0
� Njet = 0 and Njet ≥ 1
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Additional slides

0 50 100 150 200 250 300

 [GeV]
1l0l

m

0

0.05

0.1

0.15

0.2

0.25

 [
1
/ 
G

e
V

]
1l

0l
d
 m

σ
d

 
σ1

  InternalATLAS

  = 13 TeV, mc16as

 4l → HH →pp 

Non­Res
 ZZ→qq 

Ztt
tt

VVV

0 50 100 150 200 250 300

 [GeV]
3l2l

m

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

 [
1
/ 
G

e
V

]
3l

2l
d
 m

σ
d

 
σ1

  InternalATLAS

  = 13 TeV, mc16as

 4l → HH →pp 

Non­Res
 ZZ→qq 

Ztt
tt

VVV

0 100 200 300 400 500 600

 [GeV]
4l

m

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

 [
1
/ 
G

e
V

]
4

l
d
 mσ
d

 
σ1

  InternalATLAS

  = 13 TeV, mc16as

 4l → HH →pp 

Non­Res
 ZZ→qq 

Ztt
tt

VVV

Abdualazem | A Status Report



12

Additional slides
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Additional slides
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