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• Signal: 𝜇+ + 𝜇− → 𝑣𝜇 + ҧ𝑣𝜇 + 𝐻 + 𝐻

• Background:
• 𝜇+ + 𝜇− → 𝑣𝜇 + ҧ𝑣𝜇 + 𝑏 + ത𝑏 + 𝑍

• 𝜇+ + 𝜇− → 𝑣𝜇 + ҧ𝑣𝜇 + 𝑏 + ത𝑏 + 𝐻

• 𝜇+ + 𝜇− → 𝑣𝜇 + ҧ𝑣𝜇 + 𝑏 + ത𝑏 + 𝑏 + ത𝑏



Reconstructing two Higgs bosons

• Anti-𝑘𝑡 Jets:

1. Single jets pair optimize:

• Simply leading and sub-leading jets pair, ordering by how far it is from 125GeV

2. Dual jets pair optimize:

• Minimize the sum of the distance from jets pair to 125GeV



Double gaussian fit with exponential background

• Fit to curve:
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• Tight bound on almost all parameters



Anti-𝑘𝑡 jet for 10k events (nJets = 4)

2 gaus Fit with expo bkg
1st peak        114.56±1.07
1st Std Dev   11.39±1.30
2nd peak        90.73±2.62
2nd Std Dev   26.02±1.24

2 gaus Fit with expo bkg
1st peak        118.91±0.33
1st Std Dev   7.60±0.51
2nd peak        123.45±0.75
2nd Std Dev   27.34±0.82



Anti-𝑘𝑡 jet for 10k events (nJets ≥ 4)

2 gaus Fit with expo bkg
1st peak        116.74±0.96
1st Std Dev   10.82±0.99
2nd peak        91.97±1.81
2nd Std Dev   25.98±0.94

2 gaus Fit with expo bkg
1st peak        119.24±0.32
1st Std Dev   7.97±0.52
2nd peak        124.46±0.69
2nd Std Dev   26.80±0.77



Appendix: data card for run anti-𝑘𝑡 jet algo



Appendix: Dual jets pair optimize

• Anti-𝑘𝑡 Jets:

1. Arbitrarily pick two from all jets

2. Choosing one pair that is closest to 125GeV from the rest to be the respective sub-leading 

jets pair.

3. Stored all info in a 2d array. Finally choosing the choice with smallest sum of distance from 

125GeV



Appendix: For exactly for 4 jets in one event
1. 𝐶2

4 different choices for picking the “leading” jets 

pair, then the remain two just forms the “sub-

leading” jets pair.

2. Store the invariant masses and entry info into a 2d 

array AKTjetspair[𝐶2
4] [6].

3. Final decision is the one that minimize the sum of 

the distance from 125GeV



Appendix: For at least 4 jets (nJet = n) in one 
event
1. 𝐶2

𝑛 choices for the “leading” jets pair.

2. Loop through remain C2
n−2 choice for “sub-leading” 

jets pair choosing the one which closest to 125GeV

3. Store the invariant masses and entry info into a 2d 

array AKTjetspair[C2
n] [6].

4. Final decision is the one that minimize the sum of 

the distance from 125GeV


