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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



Muon Collider Detector card workflow



muon is not included in GenJet





Reconstructed jet with 
perfect calorimeter 
(Valencia_R05_ inclusive)

Neutrino are taken 
out here No fat jet and JES for 

MuonCollider card

Here flavour association 
and tagging is only for 
VLC jet







Conclusion of observation on the workflow

• Both Gen jet and reco jet doesn’t include neutrino.
• Should add neutrino four-momentum to gen jet in order to get the truth jet

• Gen jet have muon but reco don’t ?
• It is possible to change from using energy track to use calorimeter towers 

which does include muon.

• Gen jet is using VLCR05_inclusive

• These leave some questions for jets calibration.



Jets Calibration



JES

• 100k events of 𝜇− + 𝜇+ → 𝑡 + ҧ𝑡





Muon-in-jet situation

1. Create Muon-tagging:

• Matching reco muon with reco jet

2. Checked distributions of energy response for jets w/ and w/o muon-tagging in different regions.

3. Muon-in-jet correction



N/A 5% 7% 8% 8% 8% 8% 8% 6% 5%

0% 7% 14% 14% 12% 10% 11% 14% 13% 5%

4% 8% 13% 11% 10% 7% 10% 12% 9% 5%

3% 6% 10% 8% 7% 5% 7% 10% 10% 6%

3% 8% 8% 6% 7% 5% 5% 8% 9% 5%

5% 6% 7% 3% 4% 3% 5% 6% 6% 5%

5% 6% 6% 3% 3% 3% 3% 5% 7% 5%

5% 6% 4% 3% 2% 2% 2% 3% 5% 6%

5% 5% 4% 3% 2% 2% 2% 3% 4% 5%

5% 5% 4% 2% 3% 2% 3% 3% 4% 4%

Percent of jet’s been 
tagged



1 1.01 0.99 0.98 0.98 0.98 0.97 0.98 0.99 1.03

1 1.01 1.03 1 0.98 0.98 0.96 0.99 0.99 1.02

1.06 1 1 0.98 0.99 1.03 0.97 1.02 1.01 1.02

1 0.97 0.98 1.01 0.92 0.96 1 0.99 0.98 0.97

1.01 0.97 0.99 1 0.98 0.99 1.02 0.96 0.96 0.95

0.95 0.91 0.97 0.94 0.93 0.97 0.97 0.98 0.97 0.93

0.97 0.97 0.96 0.99 0.92 0.9 0.98 0.9 0.93 0.97

0.98 0.95 0.88 0.85 0.9 0.95 0.83 0.89 0.91 0.96

0.95 0.94 0.92 0.9 0.84 0.91 0.87 0.92 0.93 0.95

0.93 0.94 0.92 0.94 0.91 0.97 0.94 0.93 0.93 0.93

Muon-tagging = true



1 0.99 0.96 0.96 0.95 0.95 0.95 0.96 0.97 1.01

1.02 0.98 0.96 0.97 0.96 0.96 0.96 0.95 0.95 1.01

1.04 0.97 0.96 0.97 0.96 0.96 0.96 0.97 0.95 0.99

1.02 0.94 0.98 0.96 0.97 0.97 0.96 0.97 0.95 0.97

0.97 0.92 0.93 0.95 0.97 0.97 0.96 0.96 0.93 0.94

0.93 0.91 0.93 0.94 0.96 0.95 0.95 0.95 0.9 0.92

0.92 0.9 0.89 0.94 0.96 0.97 0.95 0.91 0.88 0.92

0.91 0.89 0.87 0.94 0.96 0.97 0.95 0.9 0.88 0.91

0.9 0.91 0.91 0.95 0.97 0.97 0.96 0.92 0.91 0.89

0.84 0.9 0.91 0.94 0.95 0.95 0.94 0.92 0.9 0.85

Muon-tagging = false



Observations

1. Only a few (<10%) are reco_muon-tagged, about half of the gen_muon-tagging：

• Some gen muon are not reconstructed.

2. For those muon-tagged jets , the JES is already pretty good, which seems like muons are 

included?

• Here it’s really confusing 🤔 as the detector card does set both energy fraction of muon to 0 for both HCAL and 

ECAL, but what my result of JES is not consistent with that, any ideas?



Next step:

1. Changing the Gen Jet algorithm to anti-kt or changing reco jet 
algorithm to VLCR05_inclusive?

2. neutrino-in-jet correction:

• JES =
𝑃𝑇𝑟𝑒𝑐𝑜
𝑃𝑇𝑔𝑒𝑛+𝜈

3. Still consider Muon-in-jet situation?


