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Image source: Sterile Neutrino Contraints
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Goal
● Hypothesized dark sector model with a weak-like force

● Can explain matter-antimatter asymmetry
● Heavy dark neutrinos

● My focus: mZ < mND < mH

● Higgs decay product

● Goal: Investigate the sensitivity of
ILC for detecting the dark neutrino
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Dataset
1. Background: MC-2020 full simulation data
• 1000 fb-1 each of (-0.8, +0.3), (+0.8, -0.3).
• iLCSoft v02-02
• 2f, 4f, 6f, qqh

2. Signal: Full simulation data
● mND = 100 GeV
● Only muon channel
● eLpR, eRpL (~200 000 events each)
● Electron channel and more masses in the making
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Lepton angle distribution
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Dark neutrino angle distribution
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Machine learning
● Boosted decision tree (TMVA)
● 100 trees, 4 nodes at most, optimize gini index
● Updated input parameters:

● Production angles of lepton, neutrino, Z, dark neutrino
● Dark neutirno angle in Higgs rest frame
● Lepton angle in dark neutrino rest frame
● With and without corrected dark neutrino mass

● B-tagging and c-tagging did not result in a meaningful 
improvement
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Significance output of BDT
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Total significance for different BRs
Without dark neutrino mass With dark neutrino mass
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Dark neutrino mass (BR = 0.5%)
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Future work
● More dark neutrino samples

● Electron channel
● Other dark neutrino masses
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Significance output of BDT – with mass
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Dark neutrino mass (BR = 0.5%)
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Cut table – 1% BR
(-0.8, +0.3)

(+0.8, -0.3)
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