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HL-LHC POTENTIAL in the HIGGS SEC

Theavailabilityof hugedata samplesat HL-LHCwill enableaccuratemeasurement&and unprecedented
sensitivityto rare phenomena

what can we do with the Higgs boson?
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https://cds.cern.ch/record/2650162/

INTRODUCTION: systematics assumptic

Challengingo predictthe expectedsystematiancertaintiesat the end of H-LHC
Limitingfactorin severalanalyses
Commonsetof guidelinedo treat systematiancertainties

Theory o ‘Detector Uncertainties
(normalization ~ MC statistics Da;a sta;ztlcs UL;T#ZESQS:N Ona?f;?ggs Luminosity
& modeling): reduced by & ! :
s 9 neglected Tt OhG 2N wvrevised from published 1%
alve TDR studies results

Experimental uncertainties
scaled down with Juntil a lower threshold

|
Baseline scenario defined as YR18 (S2)

compared with
Run 2 systematic uncertainties scenario (S1)
(event yields scale with luminosity and systematics uncertainties are unchangdilin 2)
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PROBING SIGNAL STRENGTHS

Il -framework description in backup

All main production modes and decay channels are included in the study
(extrapolationof results obtained with th20152016 datasets = 36 fito 3000 fb?)

Run2: signalstrengths(>) probedat the levelof 12%in bestchannelsup to 50% -1
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Thesystematiaincertaintygenerallydominatesin both Sl and &
2 leadsto a 30%improvement(reducedtheory uncertainties)
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https://cds.cern.ch/record/2647699
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PROBING SIGNAL STRENGTHS

Il -framework description in backup

All main production modes and decay channels are included in the study
(extrapolationof results obtained with th20152016 datasets = 36 fito 3000 fb?)

Probecouplingto 2"d generation

Analysi®ptimizedto havethe bestsensitivityto a SMHiggs

Dimuon invariant masswidth
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: HL-LHC .
I percent level I
I |
'Only >> remains;

| Statisticallydominated |
I I

I
:A precision between
113% (10% can be!
'achleved accordmgl;’

to the Sl () scenariol
1 (44% at the end of LHCl)



https://cds.cern.ch/record/2272264/files/CMS-TDR-014.pdf
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ttH and VH PRODUCTION MODES

Largeimpact of the increasing integrated luminosity on the uncertaioties,,, and>, ,,,,,

ttH VH
best direct probe of the topliggs Yukawa couplirg sensitive to study H bb decay
FocusednttH with HI bb . Largest systematic contribution: theory
) 0.S_CMS Projection Vs=13 TeV :
§0-45: w/ YR18 —e— Total

syst. uncert, (S2) ~ —+ Stat

X e
5 04F —— SigTh : :
£ 03sf ~=- BloTh E : 12%
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Significancef 6 ° with 300 fb*! of datain Large improvement modeling of the W

both S1-& scenarios! :  bosonp; (lumiscaling)

Gainrelated to improved bkg estimation :  Better knowledgeof QCDscalevariations
better constrainton prior uncertaintieson :  in signal (gluoninduced ZH production)
the normalizationof the tt+HFprocesses : andbackground$V+jets)
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