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More neutral Higgs bosons? Final states for di-t system

The Minimal Supersymmetric extension to the Standard Model (MSSM) predicts
the existence of five physical Higgs bosons:
2 charged Higgs H 7, 3 neutral Higgs &: two scalars h, H and a pseudo scalar A.

4 di-t final states with largest
branching ratios studied in this
analysis:

T, T,,6T,,UWT,,eW

Two parameters are used to describe the model:
* Mass of pseudo scalar Higgs boson m .
* The ratio of the vacuum expectation values of the two Higgs doublets tan [3.

The 2 remaining final states (ee,uw)
are not studied, because of the huge
background from DY process
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3 reconstructed decay modes: i
1 prong, 1 prong+1t°(s), 3 prongs S
gluon fusion, gg ¥ b-associated Higgs production, bp ®

Event selection and categorization Fake taus background

- I e lany e —— = - 60m{aTey) . . .. .. .
go0000f SIS o 1ol 1 8 | cms - : One of the main backgrounds comes from the fake taus: jets misidentified as hadronic taus.
= : Bz : 0 25000 F B 2 .
%50000'_ , Low-D,  Medium-D, E;'troweak : *% Tightm,  Loosem, ﬁ:ff ; Background estimated through the fake Factor Method:
S 40000 ' = : [l ocD i AT 20000 . [ Electroweak ]
- | It : : : | It : : i : : : :
I Eackground uncertainty - 000 g - oro\nlinc oty * Determination Regions (DR) are used to estimate the ratio between fake taus and genuine taus
30000 : | : ; ]
20000 10000 * This ratios are applied to simulated events in an Application Region (AR) to estimate the
: background in the Signal Region (SR)
10000 5000_
i i e e e s e e SR Fp = E w; Fi
L | == —+—+ L : -
E 1—.—-_."-01-'—‘—"——.——.—_._ ....... e . e, +_+_ ................... E 1-.-.- ..... _..__.__..__'_—‘-‘-_._.‘_'._" ........... e ++++++ ..... _+_ z.
© ©
D 09 .IIIIIIIIlllllllllllllllllllllll ....... Ill ....... Ill ....... Ill D 0 9 ....I ...... & l ..... i I ..... i l ..... e l ..... : I ..... Il ..... ll ..... il i I ..... = I ..... i l ..... e I l_+_ .....
-80 -60 -40 -20 O 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140 (/
D, (GeV) m (GeV) W — AR
No b-tag b-tag )2 ¢ Z NJ
H— 77 > eu |[LowD; Medium-D || High-D, Low-Dy Medium-D; || High-p. | 1WO categories per AR ) ] AR
final states: _
H— 7 — emn, |[Loose-mr Tight-mr Loose-m Tight-m * No b-tagged jet i,7 € {QCD, W+jets, tt}
H— 71— Ty | Loose-mr Tight-mr Loose-mr Tight-my Category targetlng
gg e
H— 77— mm : i
b * With b-tagged jet
L — pp category targeting

DR/

Signal region (SR)

‘ Control region

TTaken from simulation

o D N /
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