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1. Does the H(125) boson decays to fermions with Yukawa | 2. How are tau leptons identified? Tau leptons decay inside the CMS detector

couplings as in the Standard Model ? - leptonically to e or u and neutrinos, BR = 35%

-
The Higgs to tau tau decay channel is the most promising to answer - semi-hadronically () to pion(s) and neutrino, BR = 65%
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3. The signal is extracted from 2D distributions in three categories | 4. How are the background processes suppressed and modelled?
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CMS Simulation Preiiminary 13 TeV CMS Simulation Preiiminary 13 TeV ! . . . . .
2. VBF: targeting VBF Higgs production 3 qqH—rt (VBF, ut) Z 3 ggH—rt (boosted, e R corrections to the simulation from derived in the final fit from 12 control regions
= | N -1 -1 -
. P Z Z([.l[.l) events 2 359107 (13TeV) o 35907 (13 Tev) oo 309 fo (13 TeV)
3. Boosted: all other events that do not oo g 2s0f S 40} cMS Preliminary g ii CMS Preliminary 5100 CMS Preliminary
enter one of the previous categories = 2 % ] 2 18 ' %
. o] . 150 D 30 %’ 16 >
H+jets, VBF failing VBF selection : : : : it it T
(9gH+tjets, g : — estimated from data in events with 25 -
V(hadrons)H) . . . 20) & ovened % 10
- relaxed isolation (for thth) or same-sign g Zeowe Swiee |
Variables used for the 2-D distributions e (559 e 59 T pairs (other channels) 10y Elowesen (et une. j
° CMS Simulation Preliminary 13 TeV CMS Simulation Preliminary 13 TeV 5 2
0-jet VBF Boosted s - O N Loy B . . o o |
b . - W+jets events, mostly in ut, and et, 94, 212 %
e H m.; 1400 F 2 300 i o . o . @
H PT™, Mvis 8w — reduced selecting low m(£,MET) 3 g P
Thdecay mode ook E 008 o O
I - . .
.o TT - 150 . R
eTh HTh Mjj, Mee PT°, Moz o) ttbar events, especially in ey From the left: QCD control region in tpt
’ — in tau decays, directions of neutrinos : : :
L . boosted, W+jets control region for uty O jet,
ThTh Mot : 0 o and leptons are close (D¢ variable).

ttbar control region in eu channel.

5. Results - Observation of the H(tt) decay mode with a significance of 4.9 o and a signal strength p1=1.06%0.25 [4]
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