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INTRODUCTION

Ly = Yialulh + Yid, dh + Y00 b + h.c.

Dt

SM
el

5 e non-universal and hierarchical

e diagonal



INTRODUCTION

What can we learn from the data on the
“the flavor structure of the Higgs”?

[s there room for new physics? Where?
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INTRODUCTION

* Higgs data:

e Dedicated searches for Yukawa couplings - mainly
to 3rd generation (h—bb, h—tt, tth, t—hj).

e [ndirect constraints (total width, untagged decays).

e Low-energy processes - indirect constraints (u—rey,
meson mixing and more).



INTRODUCTION

my, =~ 126 GeV main decay mode to

SM bottom pairs, 56%
(< my, 2myy, 2my)

small coupling, 0.02

modified couplings to the SM particles or to new particles

(that compete with the Higgs to bottom coupling)

WSRRE® 2 significant change to the Higgs phenomenology




the lepton sector
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THE LEPTON S€ECTOR

diagonal: Lo =48 xa0
,uffys -~ 7
. M+ = 0.94 + 0.23
(ATLAS+CMS)

universal 2 : 1 .
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i I 2
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THE LEPTON S€ECTOR

diagonal: Lo =48 xa0

CMS
Sl 7.4
3 - 7o) o Sp04409]
Yre Yrp @ ol (ATLAS+CMS)
do, o universality is
e o excluded

indirect constraints from
yer [yp" < 1.2(1.9) @95% CL

untagged width from
Bechtle et al. 1403.1582

current Higgs data



THE LEPTON S€ECTOR
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THE LEPTON S€ECTOR

otf-diagonal:

\/|yue|2 Ll < 3.6 X 107° (u = ey)
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Harnik, Kopp,

\/\ywl2 + [Yur |2 < 1.6 x 1072 (1 — py)

Zupan 1209.1397

Blankenburg, Ellis,
Isidori 1202.5704
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the quark sector
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3rd generation:

Yd  Yds Ydb
y<d — e

7

U

CMS
Hizh,
Hizh

\/|ytq|2 ol ‘yqt|2 <017

W :

l
'{ : y ; |

— 25+ 1
e ].7 G :_4

What about the other quark Yukawas?
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THE QUARK §ECTOK

otf-diagonal:
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THE QUARK §ECTOK

what about the other quark Yukawas?
from the Higgs data

naive y?2:
X Delaunay, Golling, Perez, YS
1310.7029

yqq’/yEM 5 0'7(1-4) @ 959% CL

Kagan, Perez, Petriello,
YS, Stoynev, Zupan
work in progress

a significant enhancement of the

light-quark Yukawas is allowed



THE QUARK §ECTOK

example, enhanced charm Yukawa:

: _ Opp—>hBRy 5
o h—bbis suppressed iy = —o;r s~ 0-8(0.6)
Opp—h BR LB Delaunay, Golling,
Perez, YS 1310.7029
e probed by charm tagging = 15, .2/p; > 1 e

ATLAS -CONF-2013-068

Bodwin, Petriello, Stoyneyv,
Velasco 1306.5770

e probed by Higgs to quarkonia r — J/y~

other Yukawas (light and off-diagonal) by exclusive decays

— 0% — 0% 0% Kagan, Perez, Petriello,
1B L e e e R el YS, Stoynev, Zupan

work in progress



SUMMANRY

e The “flavor Higgs era” has begun.

e The current measurements mainly probe the Higgs
couplings to third generation fermions.

e There is room for new physics mainly in the off-
diagonal Higgs couplings and in the couplings to the
first two generations.



BACKUP SLIDES
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INTRODUCTION

example of yss >y}

BR(h — fF) 14
BR(h—g) 4 g#ff

(measured rates are smaller)

f
>----h f o — duaaks
f/

(non SM Higgs production)

mye + myg < My L'y, ﬂ

indirect constraints from the
current Higgs data

similar to the “untagged”
branching ratio bound




CP VIOLATION

imaginary Yukawa ity
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CP violation in the
Higgs sector

for other (not top)
fermion Yukawa phase
of order 1 is allowed

Brod, Haisch, Zupan
1310.1385

LHCP 2014



RELATED OBSERVABLES

e correlation between p;; and fice

Vh channel
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My = Mo =1

Delaunay, Golling,
Perez, YS 1310.7029

LHCP 2014



RELATED OBSERVABLES

SM
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¢ BSM models for enhanced charm Yukawa

(@) EFT  Lerr D X4Q:HU, g” ) 0 AU; (H'H) +hee.

(b) 2HDM with MFV
(c) GMFV

(d) composite models

Delaunay, Golling,
Perez, YS 1310.7029



