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Introduction

> H->tt is important channel

> Probes Higgs coupling to leptons

= t-lepton is heaviest lepton, currently the only sensitive leptonic decay mode

> H->tt is challenging channel
> Low mass resolution (~15-20%)

> Many final states

> Moriond 2013 results are presented
> 4.9 fb™ at 7 TeV and 19.4 fb™ at 8 TeV recorded with CMS detector



> Higgs production mechanisms:

- H->tt search exploits all
production mechanisms

- Sensitivity driven by VBF
production
Here focus on—p

VBF Process Gluon Fusion Process

> Analysis covers:
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> After basic event
reconstruction

= In ep-channel cut on Dz‘

Reduces tthar
background

> In lt,-channels cut on m_:

Reduces W+Jets
background
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> Enhance sensitivity by event categorization =~ “*f"

> Probe ggH and qqH 'seperately’

| 0-det Category | | 1-Jet Category |

/- background dominated\ (ggH dominated \
* constrains object Id « boosted Higgs
efficiency and energy — improved 1.+ + resolution
s-::a_le * Better Z/H->Tt seperation
+ calibrates backgrounds
{} T .
zZ

\ )\ =

N\ /

Split into 2 categories
respectively via: p**_> 35GeV

CMS

50000 &M

Events

ooooooo
o,

30000

20000 |

Preliminary, Vs = 8 TeV, L = 19.4 fb”
L] L] L} I L] L] L] I L] I L] L]

—e— observed ]
/] z-1t -
I clectroweak
 —

10000 — : —
o ]
0 2 4 6
I:VBF Category] Number of Jets
a N

+* cleanest mode
+ characteristic 2-jet signatures

Most sensitive

Categories are
complementar

Jet-related variables exploited

> T, T, -channel: only 1-Jet and VBF Category (additional jet

requirement in trigger)



Background estimation

> M__ reconstructed via svFit algorithm

> m__used for signal extraction
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Results

> Combined fit of m__in all categories of all channels
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> Excess observed, 2.850 at m = 125.8 GeV, best fit: p=1.1 £ 0.4

> Close to probe evidence for Higgs coupling to leptons




Results

> Combined fit of m__in all categories of all channels
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> Excess observed, 2.850 at m = 125.8 GeV, best fit: p=1.1 £ 0.4

> Close to probe evidence for Higgs coupling to leptons

Thanks a lot, stay tuned



BACKUP
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1,2 =
= The measurable observables ( p,;s , EZ*%%) V.
underconstrain full di-7 invariant mass T
reconstruction by

=1, e,
= Build probability density function and use L <—,
Maximum Likelihood Method .
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