First search for neutrino-incduced charm hadrons with FASER’s emulsion detector at the LHC
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Abstract Why search for v+charm?

FASER is an experiment located 480 m . . . Ve 1
from the ATLAS collision point, with an LHC collider neutrinos have a

emulsion-tungsten based subdetector unique energy range (100 GeV
called FASERV. ~ [ TeV)

First look at the data

 Partial unblinding of neutrino candidates published in 2024

Decay vertex selection

‘VCC candidates
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e Data and MC mostly agree (slightly more secondary vertices in data)
Vertex position Primary tracks * Charm candidate? -. further investigation still needed
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e Intrinsic charm - Is there a MVA score

The method, background sources and Mv score
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selection criteria, and the results of this charm ;/alence quark in the i} =Y5=3
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& 1) Search for kinks inside the primary track . Neutrino

2) Search for additional disconnected daughter tracks vertex

associated with the secondary vertex - 1
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‘ \ \ I"l , H'/ . , ‘ ' ' 3) Discriminate signal (charm decay) from background | N ooton
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(hadronic interactions, EM showers, fake daughter tracks etc)

. 4) Mitigate modelling uncertainties by calculating Lorentz-
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| e iInvariant physical and kinematical parameters for each
e " g secondary vertex:
"\ ' R * Transverse momentum, impact parameter, corrected mass,
flight length / momentum etc.

5) Cuts on the physical/kinematical parameters (basic cuts)

" i‘"lll“k‘ h ‘ * Reduces background by a factor ~5: 4.9 - 1.1 background

secondary vertices / vCC event

6) Classify remaining secondary vertices with an interpretable
machine learning model
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emulsion film emulsion layers (65 pym)
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