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Introduction

Couplings to fermions and bosons strongly constrained by Run I
measurements.
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http://link.springer.com/article/10.1007/JHEP08(2016)045

Search for H — bb
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VBF, H — bb

Multivariate classifier to identify VBF like events for events with 1
and 2 b-tagged jets:
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Signal extract in simultaneous fit to m,; spectrum in all categories.

CMS-PAS-HIG-16-003
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http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIG-16-003/index.html

My}, resolution

myy, resolution significantly reduced by semileptonic b-decays and
gluon radiation outside jet “cone”
— improve b-jet energy resolution with regression.

Regression inputs:

m jet kinematic, g R ey

» EM energy fraction, g0 S

m information about soft %O.IZ I
leptons in the jet, £ 04 -0

PEAK =117.1
FWHM =31.2

= secondary vertex 0.08

information, 0.06
m pileup. 0.04
FSR correction: 0.02
Add jets with AR < 0.8. % 100 150 200 350
M,, (GeV)
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VBF, H — bb

Multivariate classifier to identify VBF like events for events with 1
and 2 b-tagged jets:
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Signal extract in simultaneous fit to m,; spectrum in all categories.
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VBF + f}/, H % bB ATLAS-CONF-2016-063

] Multijetl)ackground in My in high BDT category
(q/g)qbb significantly

3 E reliminary —s—Daa '3
reduced by extra high pr v 8 g LAS i ;%EZ“(“S%);““’;
. . . T eob Hi 24y (EWK) E
(destructive interference in g ST o orresBied
. 2 501~ -
bg. but not in WWH). @ ﬁiﬁ + E
B,
T
"o *
S0t 40 160 180 200 220 24«
My, [GeV]
» Analysis strategy: Signal strength:
m MVA for categorisation. 128
= unbinned log £-fit as p=-3917

function of m, , in Limit: -2 < 4.0 at the 95% CL
various categories. M

G. Gaycken Toward the observation of 2nd and 3rd generation BEH couplings with 13 TeV data  La Thuile, March 19, 2017 7


http://cdsweb.cern.ch/record/2206201

VH,H — bb

ATLAS-CONF-2016-091
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http://cdsweb.cern.ch/record/2206813

VH,H — bb

m Signal strength i extracted in simultaneous likelihood fit of
the binned mmultivariate discriminants in all categories.
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Run I result @7+8 TeV (4.7420.3 fb™):
0.52 £ 0.32(stat.) & 0.24(syst.)

ATLAS-CONF-2016-091
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http://cdsweb.cern.ch/record/2206813

Higgs production in single top

t-channel

= In SM diagrams interfere destructively.

» In BSM scenarios not necessarily e.g. inverted top coupling
scenario
— effective theory with possibly CP violating top Yukawa
couplings, and modified couplings to vector bosons.

Eur. Phys. J. C 75 (2015), no. 6, 267
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http://dx.doi.org/10.1140/epjc/s10052-015-3475-9

Modified top Yukawa coupling

Search for H — bb in association with a single top (t — bev /b uv)
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Search for H — 777~

= All Higgs production modes accessible:

Gluon fusion Vector Boson Fusion(VBF)
g q q
T+ w/z T+
t - - . . .
Hoy _ Ho -
T T
w/z
g q q

» Mass reconstruction challanging, due to neutrinos in the final
state.
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Search for H — 777~

= All Higgs production modes accessible:

Gluon fusion Vector Boson Fusion(VBF)
g q q
T+ w/z T+
t - - . . .
Ho _ Ho -
T T
w/z
g q q

» Mass reconstruction challanging, due to neutrinos in the final
state.

No 13 TeV updates to SM analyses for H — 777~ yet, but . ..
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In some MSSM scenarios, coupling to down-type fermions enhanced
— motivates search for scalar boson in association with bottom.
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H* — Tuv,tb

Couplings to fermions might be modified in case of an extended
Higgs sector (MSSM, 2HDMV,, .. .). In such models a charged Higgs

is predicted.
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H— 1

= A more complicated Higgs-sector could allow for lepton
flavour violation.

m Search for H — p7¢/Thag, in categories of 0-2 extra jets.
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H— pp”

Event yields in mass window around
peak position (my = 125 GeV)
For my = 125GeV: — Ny

Signal | Background | S/vB | FWHM | Data
Central low pf"' 10.9 7400 | 0.13 | 5.6 GeV | 7885
Non-central low pf"' 31.6 36000 | 0.17 | 7.0 GeV | 38777
Central medium pf" 234 6200 | 0.30 | 57GeV | 6585
Non-central medium pf" | 66.5 29000 | 0.39 | 7.1 GeV | 31291
Central high pf" 15.5 3300 | 0.27 | 6.3GeV | 3160
Non-central high pi" 39.7 13000 | 0.35 | 7.7 GeV | 12829
VBF loose 3.4 250 | 022 | 7.6 GeV 274
VBF tight . 34 71| 040 |75GeV 79
prediction of the simum{gnal Strength Limit
i @95% CL  expected

13 TeV: -0.071}12 <3.0(3.1

7+8+13 TeV: —0.13%]7 <2.8(29)

observed

ATLAS-CONF-2017-014
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2nd, 3rd generation couplings

Measured signal strength 1 and 95% CL limit on o x Br relative to
the SM expectation for my = 125 GeV:
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| e

[Phys. Lett. B 744 (2015) 184] 0. ‘%’ N : - ‘ <74
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[;I-I/EI’OB(ZOIG)OAIS] 1. 11f8 %3 ——
CMSH — 777 +8TeV [ [ ‘ | i
[7]—11—151’ 05 o1y 1041 | 0.78 +0.27 ——
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0.42
[JHEP 04 (2015) 117] 1437057

CMSVBFH - bb8+13TeV | 13712

[CMS-PAS-HIG-16-003]

ATLAS VBFy H — bb 13 TeV _3.9+28
[ATLAS-CONF-2016-063] | N

ATLAS VH H — bb 13 TeV 0.21 +0.50

[ATLAS-CONF-2016-091] |

ATLAS+CMS H—bb 7+8 TeV 0.7793
UHEP0S(2016)045] | —0.27

ATLASVBFH —bb8TeV | g.i03

[UHEP 11 (2016) 112]

<34
<4.0

<12

<44

CMSVHH — bb 7 + 8 TeV 1.0+ 0.5

[Phys. Rev. D89, 012003 (2014)] | 1.89
ATLASVHH —bb7+8TeV | (50104 Yo

[JHEPO1(2015)069]
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Summary

u First searches for H — bb, u using 13 TeV data performed.
» No deviation from SM predictions observed.
= Not yet senstivie to H — bb (assuming SM couplings).

= Not all analyses updated to all available data
— updates in the very near future.

» By the end of this year, 13 TeV data expected to double at least.
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VH,H — bb - ATLAS
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VBF — CMS categories
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