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1. 1. WWyy & combWWyy & comb (BSM, hh pair) (BSM, hh pair)



  

HH pair searches
with WWyy final states

--- unblinded results cont. ---

CDS entry
https://cds.cern.ch/record/1967498

Unblinding talk (20th FEB)
https://indico.cern.ch/event/375385/contribution/0/materi
al/slides/0.pdf

https://cds.cern.ch/record/1967498
https://indico.cern.ch/event/375385/contribution/0/material/slides/0.pdf
https://indico.cern.ch/event/375385/contribution/0/material/slides/0.pdf
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Event detailsEvent details
● Four events found in signal region areFour events found in signal region are

● Run 203779 Event 34925996Run 203779 Event 34925996

● Run 205071 Event 53075031Run 205071 Event 53075031

● Run 206409 Event 21404695Run 206409 Event 21404695

● Run 215414 Event 177177613Run 215414 Event 177177613

● Event kinematics in tableEvent kinematics in table
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Unblinded m(yy) distributionUnblinded m(yy) distribution

FourFour events events are seen in signal region are seen in signal region
~~

we estimated:we estimated:
SM Higgs bkg = 0.243SM Higgs bkg = 0.243

cont. bkg = 1.4cont. bkg = 1.4
in total  in total  1.6431.643

FourFour
eventsevents

122.58 < myy < 129.38122.58 < myy < 129.38
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Event detailsEvent details
● Four events found in signal region areFour events found in signal region are

● Run 203779 Event 34925996Run 203779 Event 34925996

● Run 205071 Event 53075031Run 205071 Event 53075031

● Run 206409 Event 21404695Run 206409 Event 21404695

● Run 215414 Event 177177613Run 215414 Event 177177613

● Event kinematics in tableEvent kinematics in table
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Event display [Event display [Run 203779 Event 34925996Run 203779 Event 34925996]]



7

Event display [Event display [Run 205071 Event 53075031Run 205071 Event 53075031]]
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Event display [Event display [Run 206409 Event 21404695Run 206409 Event 21404695]]
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Event display [Event display [Run 215414 Event 177177613Run 215414 Event 177177613]]
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HHcomb - Nuisance pullsHHcomb - Nuisance pulls
● after bbtautau's update, the over-constrained JER nuisance after bbtautau's update, the over-constrained JER nuisance 

parameter is not over-constrained anymore for resparameter is not over-constrained anymore for res
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Nuisance pullsNuisance pulls
● JER nuisance parameter is slightly over-constrained in nonres in JER nuisance parameter is slightly over-constrained in nonres in 

the last talk, in fact, a wrong plots was imported in the slidethe last talk, in fact, a wrong plots was imported in the slide

● now this is the correct onenow this is the correct one
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TS nonres, toysTS nonres, toys
● 100K toys100K toys

● 20-step scan20-step scan

● with Adye's scriptwith Adye's script

● StandardHypoTestInvStandardHypoTestInv
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TS 260GeV, toysTS 260GeV, toys
● 100K toys100K toys
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TS 300GeV, toysTS 300GeV, toys
● 100K toys100K toys
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TS 350GeV, toysTS 350GeV, toys
● 100K toys100K toys
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TS 400GeV, toysTS 400GeV, toys
● 100K toys100K toys
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TS 500GeV, toysTS 500GeV, toys
● 100K toys100K toys
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Expected limits [res]Expected limits [res]
● [260,500] from toys; [500,1000] from asymptotics[260,500] from toys; [500,1000] from asymptotics

● new points new points interpolatedinterpolated in high mass region in high mass region
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Expected limitsExpected limits
● [260,500] from toys[260,500] from toys

● [500,1000] from asymptotics[500,1000] from asymptotics
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SummarySummary
● Event display is doneEvent display is done

● pull checks are OK now after bbtautau updatespull checks are OK now after bbtautau updates

● no over-constrained JER any more for both nonres and resno over-constrained JER any more for both nonres and res

● toys for nonres, res 260-500 are donetoys for nonres, res 260-500 are done

● ts distributions are checked, no more problem on +2 sigma ts distributions are checked, no more problem on +2 sigma 
bands nowbands now

● INT note updated with all unblinded contentsINT note updated with all unblinded contents

● limits, pvlues, the 4 event kinematics/displayslimits, pvlues, the 4 event kinematics/displays

● To-dos:To-dos:

● expected bbtautau unblinded workspacesexpected bbtautau unblinded workspaces

● bbtautau will probably also use toys (Li Qi's check)bbtautau will probably also use toys (Li Qi's check)

● prepare Nanjing talk, it prepare Nanjing talk, it ((15 mins15 mins)) will cover will cover

– BSM AZh (detailed) and hh analyses (brief, Huijun talk more)BSM AZh (detailed) and hh analyses (brief, Huijun talk more)

– SM Higgs?SM Higgs?
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backupbackup
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Limits before/after unblindingLimits before/after unblinding

beforebefore

afterafter
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bbyy m(yy)bbyy m(yy)
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bbbbbbbb

no sensitivity is seen @ 500 GeVno sensitivity is seen @ 500 GeV
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Upper limitsUpper limits
● get limits with get limits with toystoys

● expected limits are shifting a bit higher than before unblindingexpected limits are shifting a bit higher than before unblinding

the obs limits of the obs limits of non-resnon-res is 12.6259 pb is 12.6259 pb
expected median: 8.81794 pb expected median: 8.81794 pb 
--6.70651 -7.10667 +11.9078 ++16.297--6.70651 -7.10667 +11.9078 ++16.297
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Pvalues, significancePvalues, significance
● updated with toysupdated with toys

non-resnon-res p-value 0.037602 p-value 0.037602
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Combined significance [toys]Combined significance [toys]
● obtained wwyy p-values from ~1M obtained wwyy p-values from ~1M toystoys  

● calculate bbyy p-values also with ~1M toys to cross-check with calculate bbyy p-values also with ~1M toys to cross-check with 
bbyy paperbbyy paper

● simply quadratically sum up significances to have a first look at simply quadratically sum up significances to have a first look at 
combining wwyy+bbyy before bbtautau unblindedcombining wwyy+bbyy before bbtautau unblinded

OBSOBS
wwyywwyy
significancesignificance

1.78041.7804
1.778251.77825
1.779311.77931
1.779021.77902
1.780421.78042

1.779221.77922

OBSOBS
bbyybbyy
significancesignificance

1.664821.66482
2.962882.96288
1.322071.32207
1.005481.00548
1.297711.29771

2.472472.47247

  
  
  

260260
300300
350350
400400
500500

SM HHSM HH

OBSOBS
wwyy+bbyywwyy+bbyy
significancesignificance

2.437512.43751
3.455553.45555
2.216712.21671
2.04352.0435
2.203172.20317

3.04613.0461

UpdatedUpdated

additionallyadditionally
with bbbbwith bbbb
-0.00311567-0.00311567
but affectbut affect
nothingnothing
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