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pe of the talk

» Give an overview of the status/future prospects for the measurement
of the "difficult" Higgs couplings: flavor universal and flavor violating

Several analyses + 4
LHCHXWG Yellow report 4, Exotic chapter, in preparation

» Discuss what we learn if, in the future, we discover a non-zero
Higgs flavor violating coupling (focus on the lepton sector).
Connection with the flavor puzzle?

Wolfgang Altmannshofer, SG, Alex Kagan,
Luca Silvestrini, Jure Zupan, 1507.07927 + work in progress
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Hw basically no info...

On the couplings with

» Muons (m ~ 100 MeV)
s Electrons (m_~ 0.5 MeV)

Question:
Can we get to know if the Higgs
gives mass to these particles?

s Light quarks (m~1.3 GeV, m_~ 100 MeV, m ~ 6 MeV, m ~ 3 MeV)
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W#Hbasically no info...muons

On the couplings with Question:
Can we get to know if the Higgs

» Muons (m ~ 100 MeV) gives mass to these particles?

s Electrons (m_~ 0.5 MeV)
s Light quarks (m~1.3 GeV, m_~ 100 MeV, m ~ 6 MeV, m ~ 3 MeV)

Muons: In the SM: BR(h —s pp) ~ 2.2 x 10

Future: ATLAS-PHYS-PUB-2013-014
Aptf 300 fb! 3000 fb!
All unc. | No theory unc. | All unc. | No theory unc.
H — pu (comb.) .39 0.38 0.15 0.12
(incl.) 0.47 0.45 0.19 D.13
(ttH-like) 0.73 0.72 0.26 0.23

Warning: these are rates, not couplings!
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ave basically no info...electrons

On the couplings with Question:

Can we get to know if the Higgs
> Muons (m, ~ 100 MeV) gives mass to these particles?
s Electrons (m_~ 0.5 MeV)

s Light quarks (m~1.3 GeV, m_~ 100 MeV, m ~ 6 MeV, m ~ 3 MeV)

Electrons: LHCS (25/fh) ke < 600 In the SM:
. N 9
LHC14 (300/f)  |w|~260 BR(h—ee)~3x10
h—ete
LHC14 (3/ab) | 950
100 TeV (3/ab)  |ie| ~ 75
LEP 11 15, < 2000
efe” = h  TLEP (1/fb) -
TLEP (100/fb)  |s| ~ 10
’ current Imk, < 0.017
{ e
future Im &, ~ 0.0001
E current Re k. < 3000
(g —2)e Altmannshofer, Brod,
i Rer.~300  Schmaltz, 1503.04830
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have basically no info...charm

On the couplings with Question:
Can we get to know if the Higgs

> Muons (m, ~ 100 MeV) gives mass to these particles?

s Electrons (m_~ 0.5 MeV)
e Light quarks (m~1.3 GeV, m_~ 100 MeV, m ~ 6 MeV, m ~ 3 MeV)

Light quarks: charm
1. Inclusive determination:

Signal strenght for h—bb:

onBRygen, €6y + onBRezec €0y
SM SM SM SM -
o, "BRy; e, ep, + 05 BR: €q €,

o LV h j\.
BRE;I €c1€co BREE‘I €cy €ca

Hb + ——3§7 He 1+ —=%
BR:E-E* Ehy €Ebs BREE Eby Ebg
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have basically no info...charm

On the couplings with

» Muons (m ~ 100 MeV)
s Electrons (m_~ 0.5 MeV)

gives

Question:

Can we get to know if the Higgs

mass to these particles?

e Light quarks (m~1.3 GeV, m_~ 100 MeV, m ~ 6 MeV, m ~ 3 MeV)

Light quarks: charm

orBRypep, €b, + onBReC, €0y

1. Inclusive determination:
Signal strenght for h—bb:

SMp oM SM oM —
o, "BRy; e, ep, + 05 BR: €q €,

||"l.-|'_|

10

LHC run IT and HL-LHC

1 1 T 1 1 | 1 1 1 1 1
~ Profiling @ 95% CL .
[ [~ 2x300 23000 ——
xy €[0.7,7.2] €[0.9, 1.6] P
Ka < 38 < 5.6 o I
ra !
L _..-';i_'l llI_.-'
!
A
LA oS
£ i #
& = i
- = &
P 3 ;o
r F £ oF
- ~ F &
o & ra F
Fs ri i #
-7 s 7
-
- . llI_.-"' I
- - .
e - &
= _H'_.‘.f';&qu v Iy med. tagto-tag 1
L & . P 1
= 7 —— 2300 fb !
= A 23000 o
Pl P A T | 1 1 1 1 (|
1 10

Perez, Soreq, Stamou,
Tobioka, 1505.06689
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MW basically no info...charm

On the couplings with Question:

» Muons (m ~ 100 MeV)

Can we get to know if the Higgs
gives mass to these particles?

s Electrons (m_~ 0.5 MeV)

e Light quarks (m~1.3 GeV, m_~ 100 MeV, m ~ 6 MeV, m ~ 3 MeV)

Light quarks: charm
2. Exclusive determination:

Quarkonium interferometry

Recent ATLAS (1501.03276) and

— v CMS (1507.03031) searches:

_______ BR(h — J/¥ +~v) < 1.5 x 107

4 4 d

BR(h — J/¥ +~v) = 3.4 x 107%(k, — 8.7- 10 %k,)?

Bodwin et al. 1407.6695
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On the couplings with

s Muons (m ~ 100 MeV)
s Electrons (m_~ 0.5 MeV)

#WHasically nho info...charm

Question:
Can we get to know if the Higgs
gives mass to these particles?

e Light quarks (m~1.3 GeV, m_~ 100 MeV, m ~ 6 MeV, m ~ 3 MeV)

Light quarks Charm
Summary "

Perez, Soreq Stamou Tobloka 1503 00290
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On the couplings with

s Muons (m ~ 100 MeV)
s Electrons (m_~ 0.5 MeV)

#WHasically nho info...charm

Question:
Can we get to know if the Higgs
gives mass to these particles?

e Light quarks (m~1.3 GeV, m_~ 100 MeV, m ~ 6 MeV, m ~ 3 MeV)

Light quarks: charm
Summary ———
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€ have basically no info...strange

On the couplings with Question:

Can we get to know if the Higgs
> Muons (m, ~ 100 MeV) gives mass to these particles?
s Electrons (m_~ 0.5 MeV)

e Light quarks (m~1.3 GeV, m_~ 100 MeV, m ~ 6 MeV, m ~ 3 MeV)

. Kagan et al.
Light quarks: strange S BRhogy/BREY,, 14061722
~ 15 :
BR(h — ¢y) = S LOp
—6 T :
2.9 X 107%(k, — 2.6 - 107 °K,) | 0.5t
e 0.0
-0.5f
- 1.0}
— 15 | '
Very hard! Bf OG8 B3 449 B 2 13
K
Thig Is the only idea S0 far on how Experimentalyprospects?
to directly measure this coupling YR4 of LHC HXSWG, in progress
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r violating Higgs couplings

In the SM, the Higgs flavor violating couplings are ~ 0.
‘ Great chance to discover New Physics
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r violating Higgs couplings

In the SM, the Higgs flavor violating couplings are ~ 0.
‘ Great chance to discover New Physics

A few recent ATLAS and CMS searches:

eM, et couplings:

CMS PAS HIG-14-040
BR(h —eT) < 0.7%
BR(h — epn) < 0.036%
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et,, 0Jets
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et 0 Jets
2.71% (exp.)
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Vor violating Higgs couplings

In the SM, the Higgs flavor violating couplings are ~ 0.
‘ Great chance to discover New Physics

A few recent ATLAS and CMS searches:

TM couplings:
CMS

19.7 b (B TeV)

J_l're, U Jets T T ] L | T T T

1.32% (exp.) .'
2.04% (obs.)

ur, 1 Jet

1.66% (exp.)
2.38% {obs.)

ut , 2 Jets
e

3.77% (exp.)
3.84% (obs.)

L 0 Jets

2.34% (exp.)
2.61% (obs.)

ut, 1Jet
h

2.07% (exp.)
2.22% (obs.)

ut, 2 Jets

2.31% (exp.)
3.68% (obs.)

®* Observed

»  Expected

Ly

H—pt
0.75% (exp.) I
1.51% {obs.)

0 2
1502.07400 g59,

4

8

8

10

CL limit on B(H—sut), %
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or violating Higgs couplings

In the SM, the Higgs flavor violating couplings are ~ 0.
‘ Great chance to discover New Physics

A few recent ATLAS and CMS searches:

TU couplings: 1 1508.03372
CMS 19.7 b (8 TeV) = 35 —r r r T 1 -
ut 0 Jets | T T 1T T 1 LA I N I I Y B B B | fﬁ ATI'_AE — DHE’DIE."...'_[I‘I‘I:I"
] i’
204% @ - CMS, 1502.07400 |  + e 0555 |
ut,, 1J4 B Zame Sign 4
ol BR(h — p1) < 1.51%, 95% C.L. o viosse |
24 BR(h — p1) = (0.84703)% E
3.84% (g |
u'rh,'DJE
Zo1 - ATLAS, 1508.03372
e BR(h — put) < 1.85%, 95% C.L. -
2.22% (d i =
2 de BR(h — pu1) = (0.77 £ 0.62)% i_\__% | _*_ _l:—
Toa% e -H_ ZE
H—ur ] | =S— J 3
0.75% (exp.) ¥ . &0 100 154
1.91% {Obs.) 11 : | | | L1 1 | | | | L1 1 | | | MME
2 4 5] 8 10 mTH [GEV]

0
1502.07400  95% CL limit on B(H—ut), % Only hadronic tau
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M# T'theory" constraints

If the Higgs has sizable flavor changing couplings,
it will affect several low energy flavor observables...

Harnik, Kopp, Zupan, 1209.1397 h TM couplings
10°
7 -— 7
Y P+ Yo, Pr LL} b+ Yur Pr
L ‘L\
1{] "L
Hher e v
G Our LHC limit .. 2
= lATLASFTFev . 4TR )
| el R
P! e B o T
H I \ k- -
; V2P + Y Pr
-_;:.‘-I
o 3
101 109 h
I}.r_'l_:;r! r’#’ ﬁ\k\.
Cor T
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If the Higgs has sizable flavor changing couplings,
it will affect several low energy flavor observables...

Harnik, Kopp, Zupan, 1209.1397
10!

Y el

T b P s e

Y

e;.:l

DC

10!

Our LHC limit
(ATLAS T TeV. 478/ ')
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10°
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e

10/22 S.Gori



S for Higgs flavor violation (1)

What do we learn from a possible non zero flavor changing Higgs coupling?

EFT approach: integrating out the new physics at scale A:

. AL
—Lyvuk, = Nij (C)H + A; (C P )VH(H'H) + ...
Let us assume there are no additional sources of EWSB,

then the "blobs" have to contain charged fields:
e v 1 Y.

— — L r T
Leg = cr.r THT—Z(HR.LU TL._R)F;_LUE CL.R ™~ 5 (TL| N |\pRr) ~
87 MV MU

a)

Contributions to lepton Yukawa couplings (a) , electromagnetic dipole (b)




S for Higgs flavor violation (1)

What do we learn from a possible non zero flavor changing Higgs coupling?

EFT approach: integrating out the new physics at scale A:

. AL
—Lyvuk, = Nij (C)H + A; (C P )VH(H'H) + ...
Let us assume there are no additional sources of EWSB,
then the "blobs" have to contain charged fields:

€ — L {UZ 1 r }fT;e
Leg = cr.r THT—Z(HR.LU TL._R)F;_LUE CL.R ™~ 5 (TL| N |\pRr) ~
87 MV MU

a) b)
£; i ¢ ¢ .

Contributions to lepton Yukawa couplings (a) , electromagnetic dipole (b)

Example for a realization: —s—ss—t s s> —sx—trtirise
ample for a realizatio ¢. E L &4 ELEL & & ELIEL ¢

i
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s for Higgs flavor violation (2)

We have strong constraints from Babar searches of T — p :

BR(T — pvy) < 4.4 X 107% (90% CL) = +/|cr|? + cr|? <

(3.8TeV)?

This bound can be read in terms of a bound on BR(h — T M):
BR(h — tu)<10°

To be compared with the ATLAS
BR(h — p1) < 1.85%, 95% C.L.
BR(h — p1) = (0.77 £0.62)%
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S for Higgs flavor violation (2)

We have strong constraints from Babar searches of T — p :

BR(T — 4.4 x 107% (90% CL) = 2 4 epl?
(T = py) < (90% CL) Vlew? + eg <(3_8T9V)2

This bound can be read in terms of a bound on BR(h — T M):
BR(h — tu)<10° e

To be compared with the ATLAS 1072
BR(h — p1) < 1.85%, 95% C.L.
BR(h — p1) = (0.77 £0.62)% 10~
Beyond EFT. = "
10~

—10 ,
" 10" 108 10~ 102

B(r—py)
Dorsner et al, 1502.07784
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S for Higgs flavor violation (2)

We have strong constraints from Babar searches of T — p :

BR(T — pvy) < 4.4 X 107% (90% CL) = +/|cr|? + cr|? <

(3.8TeV)?

This bound can be read in terms of a bound on BR(h — T M):

BR(h — T p) < 10°

To be compared with the ATLAS
BR(h — p1) < 1.85%, 95% C.L.
BR(h — p1) = (0.77 £0.62)%

Beyond EFT:

Conclusion: if we do not have
any additional source of EWSB,

T — MV rules out the possibility
of having a sizable BR(h — T )

Of course, one can always fine tune...

Bih—tu)

I{}_z l--ﬁ'.-_!_.'_---'-'-pah--

10-*

1071

Yy
-
"
“
5 )
- o
"
&
"
.
=

-1

10~"8 10~ 102
B(r—py)
Dorsner et al, 1502.07784
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itional sources of EWSB

See also
Ghosh et al,
1508.01501

If we have some additional source of EWSB, such that
My = My + AM
Due to ® (the main Due to some
component of the extra source.
125GeV Higgs) It gives the bulk of m_
Itgives the bulk of m, and the flavor violating part
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o See also
If we have some additional source of EWSB, such that

Ghosh et al,
1508.01501
My = My+ AM
Due to @ (the main Due to some
component of the extra source.

125GeV Higgs)

It gives the bulk of m
It gives the bulk of m_ -

and the flavor violating part

13/22

(| AM|TR) (c_,, depends on
Y,Ln- = ewk J » the particular
Uw ] EWSB sector)
. (}_LL|&M|TR) 87 104};’}';4
L, it ™ Fhe?
A2 m. NP scale at

\ which AAM

IS generated

The ATLAS central value is _Q_ AM,
consistent with t — py i j Q A

for A = O(10 TeV) AM,, ~




realizations

» Consider two Higgs doubletsand ¢' with the same quantum numbers,

with vev's v and V' (tanf=v/v') (we have one parameter,
tan3, that can explain

m > m )
T v

It carries the most
part of EWSB
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realizations

» Consider two Higgs doublets ¢ and ¢' with the same quantum numbers,

with vev's v and V' (tanf=v/v') (we have one parameter,
tan3, that can explain

m > m )
T v

1. Z, symmetry based 2HDM:
—Ly = A5 lapes + Ao lad' ez + A5, 03¢ es + H.c.

0 0 0 Mog = A5, —= v
Ml[} — ( U 'Tﬂgg AF_ (h ) " - M — m A;_ ! D
33 \/_ 32 — a9 V”_

We would like: "Horizontal model"
|Tas /Migg| < few
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realizations

» Consider two Higgs doublets ¢ and ¢' with the same quantum numbers,

with vev's v and V' (tanf=v/v') (we have one parameter,
tan3, that can explain

m_>> mp)
1. Z, symmetry based 2HDM:

—Ly = A5 lapes + Ao lad' ez + A5, 03¢ es + H.c.

0 0 e w
M{}:( 0 ) '_\M( ) M23 23.\/—)

0 Mgq = AE‘.B\/_ mﬂ:}_AaZv’_ 0

We would like: "Horizontal model"
|Tas /Migg| < few

2. 2HDM with a generation mirror vector-like (VL) leptons:

M“:(U 0 ) ) AM — mzz—’\zg;r mfzg_“\‘ia:;;—

0 mMmgg = /\33 oA mgz — /\ ﬂ fm,’gg — ,\33 1:/_
VL leptons induce G I .
a rank-1 structure We would like: eneral mode

m;; ~ O(m,,)
14/22 S.Gori




e parametrics

° |[n these 2HDMSs, the mixing between ¢ and ¢' leads to
flavor changing Higgs couplings. In particular:
. (pr| AM|Tr) cos(a — [3)

Ik R‘E‘”ﬁ? Rcr,&l — 2 -
e sin 23

uT
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e parametrics

° |[n these 2HDMSs, the mixing between ¢ and ¢' leads to
flavor changing Higgs couplings. In particular:

. R S L cos(ax — 3)
Yur = e ST in 23

~0.002 As expected, we have to be away
from the decoupling limit
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e parametrics

° |[n these 2HDMSs, the mixing between ¢ and ¢' leads to
flavor changing Higgs couplings. In particular:

. R S L cos(ax — 3)
Yur = e ST in 23

~0.002 As expected, we have to be away
from the decoupling limit

V. = mPolo +m 2T — p? (ol + ¢'To)
+ A (0Th)? 4+ Ao (@"10")? + X3 (dT0) (0"1@") + Aa(dT0") ("1 )

t:f%‘,. 1 o
R.s = —5 | =2A1 + Aaq + (2A2 — Agy) —— 1
m45 tan® 3
~ 5.} )\4
Large A +A, is required to have A,
a BR(h— T ) ~ 1%. |
560 lObO | l><|104 | 1x103

u [GeV]
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iggs lepton couplings: horizontal

Wolfgang Altmannshofer, SG, Alex Kagan,

Not too hierarchical mass matrix Luca Silvestrini, Jure Zupan, 1507.07927
A A
200 e /7T T o, IR .
g/ E e E! Constraint from
W 2 N = | - the measurement of the
1] =1 E .
ol o~ B HZZ coupling
L5p : oy
L g
i |
"-‘él {q:\ I
< 1.0
Region favored by
i \ the CMS h — T y analysis
0.50/! i N
! i TR S, i ----- 0.3 - ——-4.,{.——— -- i
- i \ o 5,=07 Breaking of universality:
B ! A e e e M
0.2 0.4 0.6 0.8 10 |5 ~ C= (AM)up €p—a
p — —
m'32 [GETV] 53 m,, S3Ca3
. Ca
Yyr =
Sp




Wolfgang Altmannshofer, SG, Alex Kagan,
Luca Silvestrini, Jure Zupan, 1507.07927

Horizontal model

iM—( 0 af _AEBV}_)

— (= L

General model

J— = v’ ! _ e v’

AM — My = AS3 V2 Miy = AS3 V2
ST ml, =28 ml, = Ag,
'32 32 /5 Mag 33 /3

Universality
relation

0 2- | T W P v [T (R A G) (DY o T o Lty TR ey T ST 8 i T Vi ey MY S P ——
~15 -1.0 -05 00 05 1.0 15 20 CMS measurement
x — 1/3 CMS measurement

Vi 1/10 CMS measurement




Wolfgang Altmannshofer, SG, Alex Kagan,
Luca Silvestrini, Jure Zupan, 1507.07927

Horizontal model

iM—( 0 a0 _AEBV}_)

— (= L

General model

AM(mf’az:Aza;ﬁ m23—A23.;/—)

! v

J— e v _ e ]
My = A3 5 Miay = A3y 5

Universality
relation

B2 ool ook gtk ol ol gl —— CMS measurement
~15 -1.0 -05 00 05 1.0 15 20
® N o - ——— 1/3 CMS measurement
Y 1/10 CMS measurement
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%%Hﬁ to the quark sector

» At present, no hint for a non-zero Higgs quark flavor changing coupling

@ |t is interesting to study/test models with breaking of universality

» Maybe our Higgs is not giving mass to the light quark generations...
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fision to the quark sector

» At present, no hint for a non-zero Higgs quark flavor changing coupling

@ |t is interesting to study/test models with breaking of universality

» Maybe our Higgs is not giving mass to the light quark generations...

Moy ~ ( on ) , AM ~ ( Me Me ) Up sector
my

i T,

My ~ ( 0 8 ) , AM ~ ( VR ) Down sector

0 my My My

A structure like this can also reproduce
the 2-3 block of the CKM matrix since m. ~ V_.,my
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%%Hﬁ to the quark sector

» At present, no hint for a non-zero Higgs quark flavor changing coupling
@ |t is interesting to study/test models with breaking of universality

» Maybe our Higgs is not giving mass to the light quark generations...

Moy ~ ( on ) , AM ~ ( Me Me ) Up sector
my

o S

My ~ ( g ] ) , AM ~ ( VR ) Down sector

Ty, M TN,

A structure like this can also reproduce
the 2-3 block of the CKM matrix since m. ~ Vg,

Some bounds arise from B meson low energy observables:

.. _— = - V2m?
B meson mixing: contribution to the operator Ci(brsr)(brsgr), Cy ~ U;m; RZ,
WA
.. . . : Vepmmy,
This is a bit too large, but we are in the right ballpark: m. ~ Vm, — =
x (3

18/22




universal quark Higgs couplings

0.2t

15-1.0-05 00 05 1.0 15 2.0
SM
YEL‘J'I YEE

Wolfgang Altmannshofer, SG, Alex Kagan,
Luca Silvestrini, Jure Zupan, in progress

0.4}

0.2L . | . ] | g
-15-1.0-05 00 05 1.0 15 20

G




nerations quarks and leptons

Does a construction like that work for 3 generations?

0O 0 O m, 1M, 1,

My~ 1|1 0 0 O ., AM~| m, |m. m, Up sector
0 0 my m, |m,. m.
0O 0 O My Mg Ty

Moy~ 1| 0O 0 O ., AM~ | mg|ms ms Down sector
0 0 my mg | ms Mmg

s Also the CKM matrix can be generated
by this structure since
V.amy ~ few X my. V,ems ~ few X my
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nerations quarks and leptons

Does a construction like that work for 3 generations?

m, |m. m,

0O 0O O m, M, 7T,
Moy~ 1| 0 0 O ., AM~| m, |m. m, Up sector
0 O

0O 0 O My Mg Ty
My~ | 0 0 O , AM~ | mg|ms m. Down sector
0 0 my my | m. mg
s Also the CKM matrix can be generated
by this structure since

V.amy ~ few X my. V,ems ~ few X my

» A nice approximate U(2) flavor symmetry for the first two families

Rotating to the mass eigenstate basis: Still a little too |arge;
d |

s <+ d: V,ym. ~ X>m,. instead of the naive A m_~ few m_ T Y 5 ‘
| o f
mem,,

- -

Similarly for the lepton sector: e «< 1 : instead of the naive m
(. ©
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%Mnsequenceﬁopen questions

» This framework can be relatively easily in agreement with low energy
flavor transitions, in addition to produce the correct pattern for quark
and lepton masses and mixing angles.

» |[nteresting new signatures arise:
- Sizable BR(B —t ) Not clear if LHCb can do this
In particular, at large values of tan3, we can obtain
BR(B, — 1)
BR(B; — ptpt)sm

BR(B, — 1) - (4ﬂ2)2t’1114ﬁﬂﬁ’§3 (|(£'L.J\/l)w.|2 - (|$M),-H|2)

BR(B: — ppt)sm e m¥

~ 200 Together with a small NP effectin B —p p

T2
T”.Pl

- In the same region of parameter space, sizable BR(B— K"'tp)
BR(B — K™ 7p) ~ 1077 GOAL for the LHCb
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8'consequences+open questions

» This framework can be relatively easily in agreement with low energy
flavor transitions, in addition to produce the correct pattern for quark
and lepton masses and mixing angles.

» |[nteresting new signatures arise:
- Sizable BR(B —t ) Not clear if LHCb can do this
In particular, at large values of tan3, we can obtain
BR(B, — 1)
BR(B; — ptpt)sm

BR(B, — ) (4?1'2)2 4y [ [(AM),* + (JAM),,.|?
ox tan® 3 a
BR(B: — ppt)sm

~ 200 Together with a small NP effectin B —p p

e

™2
Uy ms

- In the same region of parameter space, sizable BR(B— K"'tp)
BR(B — K™ 7p) ~ 1077 GOAL for the LHCb

» Questions:
- Can a "horizontal” model (based on discrete symmetries) work
for three generation quarks and leptons?

- Correlated pheno of the additional Higgs bosons
Wolfgang Altmannshofer, SG, Alex Kagan, Luca Silvestrini, Jure Zupan, in progress
21/22 S.Gori



clusions

» With Run | LHC, we got to know the first features

of the Higgs boson: we know that

- It is the (main) responsible of EWSB

- It gives (some) mass to the third generation quarks and leptons

» We have almost no idea of many couplings of the Higgs:
- Higgs couplings to light quarks and leptons (flavor conserving)
- Higgs flavor violating couplings

» Opportunity of testing the Higgs flavor structure:

- Is the Higgs responsible for the mass of light quarks and leptons?
- Connection between flavor violating Higgs couplings

and the SM flavor puzzle?

22/22 S.Gori
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