
First look at photon
reconstruction (w/o BIB)

Massimo Casarsa

INFN-Trieste

Muon Collider Joint Tracker and Calorimeter Meeting – November 18, 2021



Muon Collider Joint Tracker and Calorimeter Meeting - November 18, 2021M. Casarsa 2

The detector
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Monte Carlo samples

100k single photons shot from (0, 0, 0):

1 < Eγ < 6000 GeV;

8° < θγ < 172°;

0° < ϕγ < 360°;

20k μμ → γγ at √s = 3 TeV;

10k μμ → γ + dark photon at √s = 3 TeV;

20k μμ →γ + dark photon at √s = 10 TeV.
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Graphical inspection
Eγ = 1 TeV Eγ = 2 TeVEγ = 1.5 TeV

Eγ = 5 TeVEγ = 4 TeVEγ = 3 TeV
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Photon reconstruction

The electromagnetic showers from high-energy photons (Eγ ≿ 50 GeV)
spill into the HCAL.

With the current default Pandora settings, high energy photons are
reconstructed as two nearby clusters in the ECAL and HCAL, which 
are identified as a photon plus a neutron.

There already exist dedicated algorithms in Pandora to improve the
reconstruction of the high-energy photons (arXiv:1603.00013) that might
be worthwhile have a look at.

For the time being, I’m clustering the reconstructed photon and neutron
using the FASTJET package (kt algorithm with R = 0.5).

https://arxiv.org/abs/1603.00013
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Fraction of γ energy in the HCAL

Eγ = 1.5 TeV Eγ = 5 TeV

10° < θγ < 170°



Muon Collider Joint Tracker and Calorimeter Meeting - November 18, 2021M. Casarsa 7

Reconstructed photon energy

10° < θγ < 170°
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Photon energy corrections
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Energy corrections test
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Photon reconstruction efficiency

10° < θγ < 170°
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Eγ = 1.5 TeV Eγ = 5 TeV

10° < θγ < 170°

Photon energy resolution
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Photons showering in the nozzles
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Conclusions

It appears that with the current detector we can already reconstruct photons
with high efficiency up to Eγ = 5 TeV.

But the study presented here is preliminary, it’s not taking into account
the BIB yet, which is going to change the game.
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