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Mo6va6on'
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!  Does'the'H'boson'couple'to'fermions?'
!  Does'it'couple'to'fermions'through'Yukawa'couplings?'
!  Can'it'be'produced'in'associa6on'with'a'vector'boson?'
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Hadronic'tau'(τh)'reconstruc6on'

!  Hadrons'Plus'Strips'(HPS)'algorithm:'
–  Decay'mode'finding:'based'on'number'of'charged'hadrons'+'EM'strips'

compa6ble'with'intermediate'resonance'mass'
–  Isola6on:'cutSbased'or'MVASbased''
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H'mass'reconstruc6on'
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Visible"mass" SV"Fit"mass"

!  Improved'H"ττ/Z"ττ'separa6on'
!  Improved'mass'resolu6on'

Up'to'30%'effect'
on'limit'

Invariant'mass'of'visible'decay'products' Kinema6c'eventSbySevent'maximum'
likelihood'with'visible'fourSmomenta,'
MET'and'MET'resolu6on'



VH'analysis'structure'
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Selec6on'overview'

!  Trigger:'
–  DoubleMu,'DoubleEle,'SingleMu,'Ele+Mu,'Ele+Tau,'…'

!  Vector'boson'selec6on:'
–  1'or'2'loosely'iden6fied'and'isolated'electron'or'muon,'compa6ble'

with'a'W'or'a'Z'boson'
'

!  H'selec6on:'
–  2'iden6fied'and'isolated'OS'leptons'

!  Addi6onal'requirements:'
–  bSjet'veto,'extra'lepton'veto'
–  Other'cuts'depending'on'final'state'
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ZH'analysis'(ll+LL')''
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ll+LL''overview'

!  ZZ:'irreducible'
'''''Es6mated'from'MC''
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!  Reducible:'Z+jets,'WZ+jets,'
hbar,'…'

'''''''Es6mated'from'data'with'
'''''''fake'rate'method'

!  H"WW:'irreducible'
'''''Considered'as'background'

!  ZH"Zττ:'signal'
'''''

mττ"="SV"Fit"mass"



WH'semiSleptonic'analysis'(l+l'τh)'
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l+l'τh'overview'
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!  ZZ/WZ:'irreducible'
'''''Es6mated'from'MC''

!  Reducible:'Z+jets,'W+jets,'
hbar,'QCD,'…'

'''''''Es6mated'from'data'with'
'''''''fake'rate'method'

!  WH"Wττ:'signal''

•  2'categories:'LT>130'GeV'or'LT<130'GeV'(LT:)scalar)pT)sum)of)all)leptons))
•  SS'light'leptons'



WH'fullyShadronic'analysis'(l+τhτh)'
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l+τhτh'overview'
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!  ZZ/WZ:'irreducible'
'''''Es6mated'from'MC''

!  Reducible:'Z+jets,'W+jets,'
QCD,'…'

'''''''Es6mated'from'data'with'
'''''''fake'rate'method'

!  WH"Wττ:'signal''

•  MVA'discrimina6on'against'reducible'background'



VH'combina6on'

VH'

ll+LL''(Z+H)'

ee'+'
τhτh'

µµ'+'
τhτh'

ee'+'
µτh'

µµ'+'
µτh'

ee'+'
eτh'

µµ'+'
eτh'

ee'+'
eµ"

µµ'+'
eµ"

l+l'τh''''''''
(W+H)'

e+µτh'
µ+eτh'

µ'
+µτh'

l'+'τhτh'''''
(W+H)'

e
+τhτh'

µ'
+τhτh'

14'



Systema6cs'

!  Light'lepton'ID/iso/trigger' ' ' ' ' '2S6%'
!  Tau'ID'' ' ' ' ' ' ' ' ' ' ' '6%'
!  Tau'energy'scale' ' ' ' ' ' ' ' 'shape'
!  Normaliza6on'WZ/ZZ' ' ' ' ' ' ' '4S8%'
!  Normaliza6on'reducible'background' ' '15S30%'
!  Shape'reducible'background ' ' ' ' 'shape'
!  Limited'number'of'events' ' ' ' ' 'shape'
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VH'exclusion'limit'
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!  At'mH='125'GeV:'
–  2.36'(exp)'
–  2.06'(obs)'



VH'contribu6on'to'H"ττ'analysis'

!  ~5%'increase'in'
sensi6vity'

!  H'coupling'to'fermions'
µqqH,VH''measurement'
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Conclusion'

!  Search'for'a'SM'H'boson'in'VH"Vττ'channel:'
–  5%'increase'in'sensi6vity'in'H"ττ'analysis'
–  Probing'H'associated'produc6on'mode'

!  Contribu6on'to'the'evidence'for'a'SM'H'boson'decaying'
to'tau'leptons'

!  Exclusion'limits:'2.36'(exp)'2.06'(obs)'
'
!  Looking'forward'to'reaching'SM'sensi6vity'in'Run'2!'
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BACKUP"
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CMS'detector'
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Tau'ID'performance'
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Tau'ID'performance'
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Tau'ID'performance'
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l+l’τh'/'l+τhτh'lepton'selec6on'
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ll+LL’'lepton'selec6on'
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Yields'
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Systema6cs'
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Fake'rate'method'

!  Reducible'backgrounds'have'at'least'one'fake'lepton.'
!  Fake'rate'f'measured'in'a'signalSfree'region.'
!  Non'isolated/iden6fied'leptons'reweighted'by'w=f/(1Sf).)
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Mass'plots'–'7'TeV'
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Mass'plots'–'7'TeV'
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Mass'plots'–'7'TeV'
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Mass'plots'–'8'TeV'
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Mass'plots'–'8'TeV'

33'



Mass'plots'–'8'TeV'
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Mass'plots'–'8'TeV'
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Limits'
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Signal'strength'
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