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Event selections

● LEP analyses : complex neural-net analyses to differentiate signal (qql production) 
from backgrounds (Z, ZZ or Z+jets)
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Event selections

● Variables used in neural DELPHI network (similar for other LEP collaborations)
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Simple event selection for an MC-only study

● WW → qq

– Exactly one measured muon with momentum >10 GeV

– Missing transverse momentum >10 GeV

– Jet reconstruction : 

● force all events to two jets, or

● Apply usual algorithm and use events with at least two jets

– Visible mass > 0.5 root(s)

– Variation : with and without anti-btagging cut

● ZZ → qq

– Exactly two measured muons with momentum >10 GeV

– Jet reconstruction : 

● force all events to two jets, or

● Apply usual algorithm and use events with at least two jets

– Visible mass > 0.85 root(s)

– Variation : with and without anti-btagging cut
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Invariant mass reconstruction studies

● Plot invariant mass only for events surviving cuts

● Compare peak position in WW and ZZ events, with and without anti-btagging cuts

– This will quantify the effect of b quarks on the Z mass peak
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Impact of constrained fits?

● At LEP : improvement factors of 2-3 are quoted for the mjet-jet resolution.

– Mostly valid for qqqq events where kinematic information is maximal, allowing 
4C (E,p conservation) or 5C (E,p cons. + m1=m2)  

– Smaller improvement for lqq, but no explicit number found

– The effect is also experiment dependent, as better experimental resolution will 
leave less margin for improvement.
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Impact of constrained fits?

● Can we get a quick estimate for the CEPC detector?

– Initial resolution better than at LEP

– Simplest : “rescaling”:  Ei → i Ei, such that (Etot ,p) = (s, 0)

– More involved (but standard): kinematic fit
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