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Additional selections

In analysis package, all signal/bkgs mixed and developing an event discriminator with
flags for each signal/bkg:

• µ+µ−γγ sub-channel:
jet-veto: NPFO < 20
2 muons: 2 leading energy charged PFOs (exactly 2 charged PFOs to veto all other
charged particles) & |mµµ −mZ| < 10 GeV
neutrino veto: (|Emissing| < 10 GeV & |Mmissing| < 10 GeV)

• νν̄γγ sub-channel:
jet-veto: NPFO < 20
0 charged particle required to get rid of all tracks (selections on missing
energy/mass in cutflow)

• qq̄γγ sub-channel:
NPFO > 20
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Contamination matrix for signal
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Truth vs Reco

Little to no contamination between channels after selections
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Contamination matrix for background
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Little to no contamination between channels after selections
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Cutflow

• Keeping the same cutflow as previously with some selections to consider depending
on background efficiency (Mγγ

recoil in µ+µ− channel for example)

• For signal, all channels with practically same number of Final selected events except
µ+µ− as the new flag for our two muons has an efficiency of 67.73 % (vs. previously
Exclusive 2 photons & 2 muons: 72.01 % (7201 events)

• After running on background awhile using new flags for sub-channels (Different
package: FastSim Delphes file structure different than CEPCSW reco files)→ better
rejection as expected especially for qq̄ & µ+µ− channels
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Cutflow comparison: qq signal

Most recent result:
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Cutflow comparison: qq background

Most recent result:

More than 50k events rejected in this background, will definitely improve our precision
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Cutflow comparison: mm signal

Most recent result:
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Cutflow comparison: mm background

Most recent result:

Almost 4k more events rejected with new selections/flags -> expecting improvement in
precision
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Cutflow comparison: nn signal

Most recent result:
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Cutflow comparison: nn background

Most recent result:

Not much change in this channel whether for signal or background
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Thank you!
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Back-up
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Back-up
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