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Double Higgs reconstruction

● First application of the LCFIPlusProcessor at the μ+μ- → HHνν → 
bbbbνν process

● 1000 events generated with Whizard at 3 TeV center of mass 
energy

● No cuts (double layer filter,..) are applied, this studies are done 
with the original setup for the Conformal Tracking
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B mesons at Monte Carlo level

● B0 mesons from Monte Carlo collection are considered

Distance between the B0 decay 
point and (0,0,0) 

Distance between the B0 decay 
point and (0,0,0) in the transverse 
plane
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B0 endpoint vs daughter vtx production

Distance between the B0 decay 
point and (0,0,0) 

Distance between the B0 
daughters production vertices  
and (0,0,0) 
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B+/- endpoint vs daughter vtx production

τ

Only 1

Only 2

Distance between the B+/- decay 
point and (0,0,0) 

Distance between the B+/- 
daughters production vertices and 
(0,0,0) 

L endpoint [mm]



6

D0 endpoint vs daughter vtx production

Distance between the D0 decay 
point and (0,0,0) 

Distance between the D0 
daughters production vertices  
and (0,0,0) 
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D+/- endpoint vs daughter vtx production

Distance between the D+/- decay 
point and (0,0,0) 

Distance between the D+/- 
daughters production vertices  
and (0,0,0) 
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Track parameters (I)
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Track parameters (II)
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Track Hits

● Sum of hits in the barrel and endcap vertex
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B tagging efficiency studies

● FastJetProcessor: kT algorithm with R=0.7 to reconstruct jets in HH 
events

● Reconstructed jets are matched with true jets from b quarks (b-
recojets)

● LCFIPlusprocessor is run on the HH events with the following 
parameters (I started from Paola’s studies and tried different 
configurations): 

Parameters PV SV

Min D
0 
[mm] 0. 0.

Max D
0 
[mm] 0.2 5.

Max Z
0 
[mm] 0.5 5.

TrackMinVdxFtdHits 2 4

Min P
T 
[GeV] Default (0) 0.8
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B tagging efficiency and mistag 
calculation

● b-recojets are matched with the secondary vertices (ΔR<0.7 in η-φ 
space) 

● The b tagging efficiency is calculated as a function of the PT of the 
reconstructed jet:

● The mis-tag rate calculated as a function of the PT of the 
reconstructed jet as:

ϵ=
N b−recojets , SV

N b−recojets

Number of reco jets matched with true 
jets from b-quarks and with SV 

Total number of reco jets matched with 
true jets from b-quarks 

ω=
N not b−recojets ,SV

N not b−recojets

Number of reco jets not matched with true 
jets from b-quarks but matched with SV 

Total number of reco jets not matched 
with true jets from b-quarks 
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B tagging efficiency and mistag plots

ϵ=
N b−recojets , SV

N b−recojets

ω=
N not b−recojets ,SV

N not b−recojets
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Conclusions

● The algorithm have to be studied in detail

● The processor provides a lot of possible combinations of cuts 

● The fact that B meson travels a lot have to be kept in mind
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Test 2

Parameters PV SV

Min D
0 
[mm] 0. 0.

Max D
0 
[mm] 0.2 5.

Max Z
0 
[mm] 0.5 5.

TrackMinVdxFtdHits 2 4

TrackMinD0Err 0.01 Default

Min P
T 
[GeV] Default (0) 0.8



17

Test 2

ϵ=
N b−recojets , SV

N b−recojets

ω=
N not b−recojets ,SV

N not b−recojets
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Track hits
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