
Delphes Studies on Angles of Acceptance

Nathan Wagner

August 21, 2023



Processes

1 I analyzed the total cross-section and retention of µ+µ− → Hνµν̄µ and
µ+µ− → HHνµν̄µ processes in the 11− 17TeV range.

2 The estimated optimal energy found using these data values for each process
are higher than before, with the optimal value for single Higgs VBF being
18.463 TeV and the di-Higgs VBF being 25.909 TeV.

3 I also performed an analysis of the data by only keeping the jets with low |η|
values (3 lowest for single Higgs, 6 lowest for di-Higgs) and found a
significant improvement in the retention.
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Results
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Figure: Process: µ+µ− → νµν̄µH,H → bb̄, Nevents = 50, 000
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Results
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Figure: Process: µ+µ− → νµν̄µHH,H → bb̄, Nevents = 50, 000
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Results - No Cutoff

The following are results for the analysis performed with no cutoff.
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Results - No Cutoff
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Figure: Process: µ+µ− → νµν̄µH,H → bb̄ at
√
s = 11TeV, Nevents = 50, 000
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Results - No Cutoff
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Figure: Process: µ+µ− → νµν̄µH,H → bb̄ at
√
s = 13TeV, Nevents = 50, 000
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Results - No Cutoff
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Figure: Process: µ+µ− → νµν̄µH,H → bb̄ at
√
s = 15TeV, Nevents = 50, 000
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Results - No Cutoff
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Figure: Process: µ+µ− → νµν̄µH,H → bb̄ at
√
s = 17TeV, Nevents = 50, 000
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Results - No Cutoff
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Figure: Process: µ+µ− → νµν̄µHH,H → bb̄ at
√
s = 11TeV, Nevents = 50, 000
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Results - No Cutoff
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Figure: Process: µ+µ− → νµν̄µHH,H → bb̄ at
√
s = 13TeV, Nevents = 50, 000
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Results - No Cutoff
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Figure: Process: µ+µ− → νµν̄µHH,H → bb̄ at
√
s = 15TeV, Nevents = 50, 000
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Results - No Cutoff
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Figure: Process: µ+µ− → νµν̄µHH,H → bb̄ at
√
s = 17TeV, Nevents = 50, 000
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Results - Cutoff

The following are results for the analysis performed with cutoff. The jets with the
3 lowest |η| values were kept for single Higgs processes, and the jets with the 6
lowest |η| values were kept for di-Higgs processes.
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Results - Cutoff
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Figure: Process: µ+µ− → νµν̄µH,H → bb̄ at
√
s = 11TeV, Nevents = 50, 000
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Results - Cutoff
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Figure: Process: µ+µ− → νµν̄µH,H → bb̄ at
√
s = 13TeV, Nevents = 50, 000
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Results - Cutoff
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Figure: Process: µ+µ− → νµν̄µH,H → bb̄ at
√
s = 15TeV, Nevents = 50, 000
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Results - Cutoff
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Figure: Process: µ+µ− → νµν̄µH,H → bb̄ at
√
s = 17TeV, Nevents = 50, 000
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Results - Cutoff
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Figure: Process: µ+µ− → νµν̄µHH,H → bb̄ at
√
s = 11TeV, Nevents = 50, 000
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Results - Cutoff
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Figure: Process: µ+µ− → νµν̄µHH,H → bb̄ at
√
s = 13TeV, Nevents = 50, 000
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Results - Cutoff
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Figure: Process: µ+µ− → νµν̄µHH,H → bb̄ at
√
s = 15TeV, Nevents = 50, 000
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Results - Cutoff

0.
25

0.
5

0.
75

1.
0

1.
25

1.
5

1.
75

2.
0

2.
25

2.
5

3.
0

4.
0

Pseudorapidity | |

10 20 30 40 50 60 70 80
Polar Angle 

0

2000
Fr

eq
ue

nc
y N=295973, =37.69, Mode=4.95

Jets

10 20 30 40 50 60 70 80
Polar Angle 

0

5000

Fr
eq

ue
nc

y N=295973, =17.24, Mode=2.25
Jets - 

1 2 3 4
Pseudorapidity | |

0

20000

Fr
eq

ue
nc

y N=295973, =0.55, Mode=0.45
Jets - 

20 40 60 80
Momentum pT (GeV/c)

0

50000

Fr
eq

ue
nc

y N=260771, =17.29, Mode=0.5
Jets - pT

Naccepted=242216, % Accepted=81.84%

Figure: Process: µ+µ− → νµν̄µHH,H → bb̄ at
√
s = 17TeV, Nevents = 50, 000
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