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» Introduction

The Standard Model (SM) 1s provides a remarkably successful
descriptions of fundamental forces (strong, weak, and e.m.) and
matter constituents, over a wide range of energies — in agreement
the principles of quantum_mechanics & special relativity [ <
QFT]

However, as for any QFT, it is
natural to consider the SM as an
Effective Field Theory, i.e. the [ SM (EFT) ]
low energy limit of a more

complete theory with more degrees

of freedom

Z =7

SM-EFT gauge T o?irliggs

gQEC ..

V4 W4

We 1dentified the /ong-range e Wi e

properties of this EFT e
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» Introduction

There are several reasons ‘ l
why we think the SM must UV Theory A
Energy

be extended at high energies:

[ SM (EFT) ]

Electroweak hierarchy
problem

Flavor puzzle

.........
________
e s
4 -~

U(1) charges { Mass-gap
Neutrino masses N I

Jua
+ m, [174 GeV]
Dark-matter g —(s: Z; | ] t
‘ T m
Dark-energy T — ¥ ZiY T m;IW
Inflation e u 7: 1 « \Wh9 ’
V|V =

Quantum gravity —
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» Introduction

There are several reasons
why we think the SM must
be extended at high energies:

problem due to... ...indicating
Electroweak hierarchy — [nstability of the - Ve
problem Higgs mass term non-trivial properties
of the SM Lagrangian
[ Flavor puzzle ] if interpreted as EFT

— Ad hoc tuning in the

i U(1) ch .

",(,)iarg?f, model parameters

i Neutrino masses : ‘
Dark-matter — Cosmological Useful hints for its
Dark-energy implementation UV completion
Inflation of the SM
Quantum gravity — General problem

of any QFT
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» Introduction

There are several reasons ‘ l
why we think the SM must UV Theory

be extended at high energies:

Electroweak hierarchy

prooem Messages from the
[ SM (EFT) ] UV we need
{ Ll P uzzle ] to decode..
U(1) charges
Neutrino masses
JU3
Dark-matter uic|r N
d s A
Dark-energy — |V | o H
Inflation aria’ wilg
: WV
Quantum gravity ———
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[ The two flavor puzzles J

A [TeV]
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» The two flavor puzzles

There are two (long-standing) open issues in flavor physics:

I. The observed pattern of SM Yukawa couplings does
not look accidental

— Is there a deeper explanation for this peculiar

structures?
‘ The SM flavor puzzie '

[I. If the SM is only an effective theory, valid below an
ultraviolet cut-off , why we do not see any deviation
from the SM predictions in the (suppressed) flavor
changing processes?

— Which 1s the flavor structure of physics beyond

the SM?
‘ The NP flavor puzzle '
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b The tWOuﬂ avorp uZZleS First FE::'::dS Third
Generation Generation Generation

There are two (long-standing) open issues in flavor physics: * Top 3.-,;;(
10°

I. The observed pattern of SM Yukawa couplings does .
10! ottom quar

not look accidental

Charm quark

10° 0'

Tau
Eg (2) :5 .Strange quark
o D-l
/ \ E 1 Muon
g Down quark
2 10
4 o
; .:_: Up quark
YU ~ |/ < 107
. 2 Electron
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; “‘ 1 2: y
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» The two flavor puzzles

There are two (long-standing) open issues in flavor physics:

I. The observed pattern of SM Yukawa couplings does
not look accidental

U(2),
/r<001120.003\ U2 o
o B (1 A orTutRd
\ b

What we observe in the Yukawa couplings
1s an approximate U(2)" symmetry acting on
the light families
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» The two flavor puzzles

There are two (long-standing) open issues in flavor physics:

I. The observed pattern of SM Yukawa couplings does
not look accidental

— Is there a deeper explanation for this peculiar

structures?
‘ The SM flavor puzzie '

II. If the SM is only an effective theory, valid below an
ultraviolet cut-off , why we do not see any deviation
from the SM predictions in the (suppressed) flavor
changing processes?

— Which 1s the flavor structure of physics beyond

the SM?
‘ The NP flavor puzzle '
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~ A brief look to the SM as an effective theory:

"%M-EFT "? T "? I T

gauge Higgs

~

Interactions surviving (@ large distances
(operators with d < 4)

-

Long-range forces

of the SM particles
_|_

ground state (Higgs)

c L]

d>
(E Ad4O :

I.ocal contact interactions

( operators with d > 4)

SM field

“Remnant” of the heavy
dynamics at low energies

Eynam1c:
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~ A brief look to the SM as an effective theory:

[d]

o= 7 4 7 + 3 GoQes

SM-EFT gauge Higgs di Ad-4 1

A X

Large flavor symmetry Flavor-degeneracy broken
by the Yukawa interaction

Three 1dentical replica of
the basic fermion family

5
[U(3)° symmetry] I “Peculiar” breaking structure '
| |

}

‘ Exact & approximate (accidental ?7) symmetries '

o U(1). xU(1 )LHXU( 1 )Lu = (individual) Lepton Flavor [exact symmetry]

Yij v 'y H — m, v R

o m,~my~0 — [sospin symmetry [approximate symmetry]
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» The two flavor puzzles

[d]

Leer = L+ Z 4 X008

SM-EFT gauge Higgs di Ad-4 i

In principle, in the SM-EFT we could expect many violations of the accidental
symmetries from the heavy dynamics (— new flavor violating effects).
However, no clear deviations observed so far

¥ ‘ The NP flavor puzzie '

Stringent bounds on the scale of possible new
flavor non-universal interactions:

A [TeV]

100 &

105 b measured
: precisely

104
10° ¢
10° £
10k

SM amplitude, strongly contact 1

~~

suppressed by approx. term A
flavor symmetries
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» The two flavor puzzles

[d]

D= L+ Zo 4 %00

SM-EFT gauge Higgs di Ad-4

In principle, in the SM-EFT we could expect many violations of the accidental
symmetries from the heavy dynamics (— new flavor violating effects).
However, no clear deviations observed so far

3 ‘ The NP flavor puzzle '

Stringent bounds on the scale of possible new

flavor non-universal interactions:
These high scales can be a “mirage”
A [TeV]

100
105 ¢
104
10° ¢
107 ¢
10

The only unambiguous message from data
1s that there are no large breaking of the
approximate U(2)" flavor symmetry at
near-by energy scales.

However U(2)" is not an accidental
symmetry of the SM — indication of
specific UV dynamics?
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Flavor non universality & flavor deconstruction

A Energy
T
A, +
SM EFT A3,H 1 GBI x Gl12]
B v
GSM
Apw I
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» Flavor non-universal interactions

For a long time, the vast majority of model-building attempts to extend the SM
was based on the implicit hypotheses of flavor-universal New Physics

Flavor
Energy A dynamics
AF T - » YSM [3 X3]

. BSM “flavor-blind”

dynamics
Stabilization
AH o el > of Higgs
sector
Aew L oM EFT

* Concentrate on the
Higgs hierarchy problem

* Postpone the flavor problem
to higher scales

!

The “MFV paradigm”

The Yukawa couplings are the only
sources of flavor symmetry breaking
accessible at low energies

3 families = “identical copies”
up to high energies
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» Flavor non-universal interactions

For a long time, the vast majority of model-building attempts to extend the SM
was based on the implicit hypotheses of flavor-universal New Physics

Energy A Flavor  Concentrate on the
dynamics ) :
Higgs hierarchy problem
Ag T = > Y [3x3] e Postpone the flavor problem
; to higher scales
. BSM “flavor-blind” t
' dynamics
The “MFV paradigm”
Stabilization
AH o el > of Higgs

sector

Apw I Less compelling after LHC results (run I+I):
SM EFT strong bounds on NP coupled universally to all families

worsening of the Higgs hierarchy problem
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Status

es.

(ontact
Interactions.

Dark Matter

Extra Dimensions

Excited
Fermions.

Heavy
Fermions

Leptoquarks

Heavy Gauge Bosons

of high-energy searc

3" family
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Universal

Overview
NP NP 16-140 fb™! (13 Tev)
String resonance " 137!
Iy resonance » 035=47] 17 36 fb~!
Wy resonance o 137 !
Higgs y resonance " 36 b1
Color Octect Scalar, kZ =12 » 137 ib~!
Scalar Diquark o B5=757 191103947 (2]} 13761
th+ ¢, pseudoscalar [scalarl, g2 % BRIg-211 > = 0.0310.004} ” 0015-0.075 191104568 (34, =4t} 137 b1
th+ ¢, pseudoscalar |scalar), g7, x BRIg=24) > =0.03(0.03) o 0108-0.34 191104568 {31, =41 137!
quark compositeness (1), numn =1 e l I <24 08 (20} 140 b~}
quark compositeness (1), fusm = - 1 o 360 2103 02708 (20) 140 b1
Excited Lepton Contact Interaction » 0255060 2001 04521 (28 + 77 fo1
Excited Lepton Contact Interaction » 02-57 4521 (2 + 3 77 fb-1
vector mediator (4. go =025, gow=1.m; =1 GeV " 0355070 1911 :1751' 3j) I 18 fb-!
=01ga=1g=00Lm,>1TeV o 0321937 210302708 {2e, 24 140 b1
025, gowe = Lmy =1 GeV M 05-28 191103947 (2j} 137 b~
{axial jvector mediator (xx). g, = 025.gm =1.m, =1 GeV 'l =105 210713021{=1j+py=] 101 b1
asiall-vector mediator (11,9, = 0.1 goy= Lgy= 0.1 m, >m,, 2 I 0Z=41647] 210302708 {2e, 29 140 b1
scalar mediator {411}, 9, = L.gou= Lm, =1 GeV M <029 190101553(0, U + =2j+pT™} 36 fb-!
‘scalar mediator {fermion portal), 4, =1, m, =1 GaV " =15 2107130211 =1j+ py=] 101 b
pseudoscalar mediator {+iV), g, = 1. 210713021 { 2 1j+ p§* 101 fo-!
pseudoscalar medistor {+ 52 I 1301 1t 4 224 p7) 36 fb-1
compiex sc. med. {dark QCD). m, ~ <154 0068{4j} 16 fb 1
Z medistor {dark QCD). m,,, =20 GeV. r,, =0.3, a,,, =alr M 15-51 21121112542+ 138 7!
Baryonic 7', g, =025, gon = 1, m, = 1 GaV P I <16 1713 (h +p3™) 36 b1
T - THDM. go = 0.8, G = L. tanf = L. m, = 100 GeV o 053 LIBOLTI3 th + 7™} 36 fb1
Leptoquark mediator, =1, 8=0.1, .o = 0.1, 300 <My < 1500 GV L 03-06 1811 S51{1p+ 4j +pf™) 77 fo~t
RPV stap to 4 quarks W 008-0.52 36 fb~!
RPV squark to 4 quarks » 38 fb-!
RPV gluing to 4 quarks " 3g bl
RPV gluings to 3 quarks W 36!
ADD (jt HIZ. neo = o 36 fb~!
ADD {yy, Y HIZ, e = 3 ” 36 fb~!
ADD G eMiSSiON, flen = 2 w 101 fo-!
o 36 fb~!
o 137 b1
" 137!
o 137 !
o I l 140 b1
o 36 fb~!
RS Gixlad, gg), ki, " 052261 191103947 (2j) 137 1
RS QEH (], n = 1 » 36 b1
nan rotating BH, My = 4 Tell n, " ) 36 fb~!
3brane WED geld + - 901, e =6. 85, =3, £=0 5 mighmigeal =01 o 137 !
Spiit-UED, p 22 Tell " 137 fo~!
excited light quark {gg). ” DESGE 191103947 (2} 1371
excited electron, f; = » 36 fb~!
excited muon, £, = A=m] W l I 36 fb~1
WM, [V [* = 10, Vi [* =10 o 001-143  180202965; 180 13t{p e = 1j+ Al o) 36 fb~!
WM, [V VoAV * + Vel = 10 L 002-16 18 (zlj+p+el 36 fh’l
pe-lll seesaw heavy fermions, Flavor-demacratic " lafdd 220208676 (30, =40, 1T+34 27+ 20, 37+ 1, IT 424,21+ 1} =1
Vector like taus, Doublet M 01-104 2202086763, =4L 1T +3L 27+ 2, 3T+ 1, I 4+ 21,27 4
Vector llke taus, Singlet o 125-0.15 6034 24417 +3627+ 2,31+ 1, Iv 4 2421+ 1)
scalar LQ |pair prod J, coupling to 1* gen. fermions, W <144 181101197 {2e +2j)
scalar LQ (pair prod . coupling to 1* gen. fermions, Il <127 181101137 (2e +2jie + 2j+py™)
scalar LQ {pair prod J, coupling to 2 gen. fermions, §= 1 W <153 180805082 {2p+ 2}
scalar LG Ipair prod J, coupling to 2" gen. fermicns, = L o 08-15  LEIL101SL{Lp+ 1+
scalar LQ) (pair prod J, coupling to 2" gen. fermions, f= 05 " 18 2(2p+ B p 42 +pp) . . .
scalar LQ {pair prod J, coupling to 3" gen. fermions, § =1 M PAS-EX0-19-016 (2T +2j}
scalar L0 Isingle prod}, coupling to 1* gen. fermions, =0, A=1 T 1-16 2107130211 = 1j+ py™) e 1ggs ls 1 e
scalar Q) (single prod), coupiing to 37 gen. fermions, f=1,4=1 [ m PAS-EXC-18-D16 {27 +b)
Zo, nanmow resonance o 00115-0.075 131204776 (2p) 0
Zy, narrow resonance » 011-02 191204776 (2} 1 O eVe
SEMZ'1H) o 0251 O
S5M Z'(qq) L 05=29" 191103947 {2j)
Ziad) o 001-0.125 033111, 1y}
Superstring [
LFV Z, BR} » I I 137 b~
LFV Z. BRie » 02-43 5.06709 (et} 137!
LFV 7. BRI o V=AY 220506708 [t} 1371
Leptophabic 2 » 005-0.45 78 fb~1
SSM W(tu) » OSSN 2202 06075 {2 +p 137!
SSM Tl » I 137 b~}
S5M Wigd ” 05-36 137 fbo~!
LRS M Wl o 211203343 {2+ 21 36 fb-1
LRS M Walehs) W 211203949 [2e + 2]} 36 fb-!
LRS M Wl ), " =35 181100806 (21 +2j 36 fb-1
Axigluon, Coloron, catf =1 'l l 05=66" 191103947 ¢; 137 -1
. A
01 0
ICHEP 2022

Selection of observed exclusion limits at 95% C.L. {theory uncertainties are not included).

mass scale [TeV]



G. Isidori — The Flavor of New Physics KMI2025, Nagoya — 6" March 2025

» Flavor non-universal interactions

A more efficient paradigm to address both flavor puzzles (I+1I), & possibly the
Higgs hierarchy, 1s a multi-scale UV with flavor non-universal interactions

Dvali & Shifman '00
Panico & Pomarol '16

Energy A Bordone et al. '17

Allwicher, GI, Thomsen '20
Davighi & GI 23
Fernandez-Navarro & King 23
Barbieri & GI 24
Al S » V| mass s
Basic idea:
ACIEE > V2 mass 1 & 2" generations have small masses
(+ small coupling to NP) because these are
generated by new dynamics at heavier scales
AH s » V3 mass
0 *
Apw

Bk geIr.~=- LClentIQa.l-eep‘l
_---up1t0 ﬁlgh energies. . . _
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» Flavor non-universal interactions

KMI2025, Nagoya — 6" March 2025

A more efficient paradigm to address both flavor puzzles (I+1I), & possibly the
Higgs hierarchy, 1s a multi-scale UV with flavor non-universal interactions

Energy A
A, T > VY, 1 ¢ The2x2 light block of the Yukawa coupling originates
I from high-scale physics [— origin of the Cabibbo angle]
¢ No additional breaking of U(2)" is mediated at low
AU » ¥ energies
- U@2),
( \
AN R S <102 | 201
H “UV imprint” in the ' <‘U(z)q
1 Yukawa couplings Yy~
Agw T \ . )
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» Flavor non-universal interactions
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A more efficient paradigm to address both flavor puzzles (I+1I), & possibly the
Higgs hierarchy, 1s a multi-scale UV with flavor non-universal interactions

Energy A
, few
A, T W 7 Tev
AZ I CTTTTTTTC > \Vz
AEW
Ay 4 en v
Agw L

NP coupled mainly to y,

Y, ~massless [U(2)" symm.]

Y~

Barbieri et al. '11
GI & Straub '12

)

U@2),
|

<102 | 0.1
\ _}

< U@

Effective organizing principle for the flavor structure of the SMEFT
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« SMEFT bounds in the U2’ symmetric limit:

flavor Complete analysis of all
‘mdown mup mEW m collider 120 independent SMEFT
ops. in the exact U(2)’ limit

TeV Allwicher, Cornella,

10

GlI, Stefanek, '23

"] o g : o o bl : Jaced ) ™ s : bnd ) o o
o, M s S ¥ @ 0¥ F ] @ @8 B8 I3 9 %mvam 25
—~y o o R o 3 B = e mwsﬁwsw&\’ s mg Dﬂ) D
GO = = Z 2 = = Z_Z. 23 7FT TS ND Jor J
Ty QO NS I R R R I~ NS MANS BN )
D D o o — —_—a N — — T~ T

SR D B8 aeiey ) 8§
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~ SMEFT bounds in the U(2)’ symmetric limit:

flavor Complete analysis of all
‘mdown mup mEW m collider 120 independent SMEFT
ops. in the exact U(2)’ limit

L

TeV / Allwicher, Cornella,

10 The U(2)° symmetry alone allows us to describe e

separately NP effects to light and heavy fermions. four-fermions operators

involving only 3" gen fields

8 To describe NP models coupled mainly to 3™
generation we need extra ingredients

- -
0 m

[ap] o tomy :-é
o) ] 8 § S
ey ¥ N = il
N o Po DT MY
D o o~ — T

NSNS NN BN
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G. Isidori — The Flavor of New Physics
~ SMEFT bounds in the U(2)’ symmetric limit:

flavor
‘mdown mup mEW mcollider
Dynamical suppression factors

[underlying multi-scale]:

TeV
10
: dipol
e, — ipoles
5 S E T
eg = 0.16 light quarks
5 e, = 0.40 light leptons

)
2]
™
=2,
—
Al
R
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~ SMEFT bounds in the U(2)’ symmetric limit:

Hmflavor mWEW m collider
Dynamical suppression factors

[underlying multi-scale]:

TeV
10 A further key - 1 .
element is the Gl T
" c3)rr(1ientati9n gf the eg = 0.16 [light quarks
en. in flavor
spacge: v er, = 0.40 light leptons
6 eg = 0.31  Higgs fields

— €mis = 0.15  down-align.
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~ SMEFT bounds in the U(2)’ symmetric limit:

Hmflavor mWEW m collider
Dynamical suppression factors

TeV [underlying multi-scale]:
10 / | -
Key messages: ST Tl
8 ¢ NP coupled mainly to the third generation, 0 0 s
as low as 1-2 TeV, is perfectly compatible e, = 0.40 light leptons
. with present data! eg = 0.31  Higgs fields
¢ Interplay of flavor + direct searches + EW €mis = 0.15  down-align.
1s essential to discover this type of NP

(“natural” conditions)

o3
e
™
0,
—
2]
—
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» Flavor deconstruction

Going beyond the EFT approach, a consistent way to construct a multi-scale
theory with flavor non-universal interactions is via a “flavor deconstruction” of
the SM gauge symmetries:

A
Energy
non-universality
among all families
Ap T W] by
non-universality of 3] x (3[12] { allowed : :
3 family vs. light O O H H ; forbidden
families [1%, 2™ ]
fon T ( \
universality of
long-range
forces Yy~
Apy T \
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» Flavor deconstruction

Going beyond the EFT approach, a consistent way to construct a multi-scale
theory with flavor non-universal interactions is via a “flavor deconstruction” of
the SM gauge symmetries:

A
Energy
non-universality
among all families
A 1 yl?! ikl w3l 12!
12 \/
non-universality of 3] x (3[12] { allowed : :
3 family vs. light O O H H ; forbidden
families [1%, 2™ ]
® {
A3,H T (3] [12]
o Gl <gisvi Y v Y
universality of . = <102 | <10 LA
long-range diagonal : " ()
forces subgroup Yy~ H:
AEW : \ suppressed
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» Flavor deconstruction

Going beyond the EFT approach, a consistent way to construct a multi-scale
theory with flavor non-universal interactions is via a “flavor deconstruction” of
the SM gauge symmetries:

A
Energy
non-universality — non-universality among the first two families
among all families “frozen” at high scales
¥ precision tests
Ay T
non-universality of GI31 x Gl12] > U(2)° emerge as accidental
3" family vs. light Ssymmetry .
families [lst 2nd ] precision tests
(Z)
A3,H T
: : Gl123] < GISM] { )  Low-energy
universality of . = <102 | £10-1| “imprint” of the
long-range diagonal scale hierarch
forces subgroup Y~ y
Apw T \ W
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» Flavor deconstruction

All possible options have been classified [Davighi & GI 23] — only few choices, 1f we
consider only semi-simple groups [charge quantization]. A particularly interesting
one is allowing quark-lepton unification a la Pati-Salam for the 3" gen.

SU(4)BIxSU3)[12] X Gy,

!

SU(3) x SU2).xU(1)y

. Q" Main Pati-Salam idea:
Fermions QP Lepton number as “the 4" color”
in SU(4): Q
[ v Explain charge quantization
_ 1T _
SUB3). 0 0 LQ > 0
SU(4) ~ ¢ + +] 3 B-L
-0 0] | LQ | | 0  -1] generator
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» Flavor deconstruction

All possible options have been classified [Davighi & GI 23] — only few choices, 1f we
consider only semi-simple groups [charge quantization]. A particularly interesting
one is allowing quark-lepton unification a la Pati-Salam for the 3" gen.

SU(4)BIxSU3)[12] x Gy,

!

SU@3) x SU2)xU(1)y

..... ﬁ
>
‘
1
L]
]

non universality in fow | NP coupled
SU(4)B3] SU(3)12 ] TeV | mainly to y,
..... SU(4)
flavor i 4
@ | SUQ2),
SU2), U(l)y ' N 1
1 F EW &=

chirality
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» Flavor deconstruction

KMI2025, Nagoya — 6" March 2025

All possible options have been classified [Davighi & GI 23] — only few choices, if we
consider only semi-simple groups [charge quantization]. A particularly interesting
one is allowing quark-lepton unification a la Pati-Salam for the 3" gen.

SUA)BIxSUBYIZ x Gy, b, T,
l > vector )3
lept k U
SUG3) x SUQ) XUy Pode |
\ bL TL
X

v Explain charge quantization

SU(3 0 0
SU4) ~ B +

v Might explain some existing
tensions in B-physics data

LQ
B-L

- w\»—a

-1 generator
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A brief look to current data & future prospects

~~ 0.4 L] L] I 1 L] 1 I ] 1 1 1 1
*Q / 68% CL tontours - SM Average
- - 0.497 £ 0.037 J}.«l +0.4 = o
a7 g e 7 : N Belle IT (362 fb'!, Combined)
- - 1 2.44+0.7 This analysis, preliminary
035 LHCbH* — ., Belle 1T (362 fbl, Hadronic)
- -— 1 1.14+1.1 This analysis, preliminary
~ Bellell - E SRR ]?;cl{l)c 1111 (3()12 fb’ll*, Inclusive)
- - 2.840.7 This analysis, preliminary
B Belle® - R Belle II (63 fbl, Inclusive)
03 — — 1 1.9+1.5 PRL127. 181802 *
_._L Belle (711 fb!, Semileptonic)
- 1 1.0+0.6 PRD96, 091101 *
] '
£ ; Belle (711 fbl, Had
B LHCbb 1 ® ::.oei 12 (PRDB‘I. 111103 HoramiE)
]
L . . Babar (418 fb-!, Combined
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KMI2025, Nagoya — 6" March 2025

The idea of flavor non-universal interactions — with a 1% layer of new physics
already at the TeV scale — has several interesting implications for various
low-energy measurements (with different degree of model-dependence)

E.g.: 1) Lepton universality violations in b—ctv decays
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» A brief look to current data & future prospects

The idea of flavor non-universal interactions — with a 1% layer of new physics
already at the TeV scale — has several interesting implications for various
low-energy measurements (with different degree of model-dependence)

E.g.: 1) Lepton universality violations in b—ctv decays
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is an ideal candidate to describe current data for Belle-II (1)
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» A brief look to current data & future prospects

The idea of flavor non-universal interactions — with a 1% layer of new physics
already at the TeV scale — has several interesting implications for various
low-energy measurements (with different degree of model-dependence)

E.g.: T) Lepton universality violations in b—ctv... & b—utv decavs

b—u v decays are more suppressed
(Vg << [V,|) but could allow an

extremely clean LFU test via purely
leptonic modes
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» A brief look to current data & future prospects

The idea of flavor non-universal interactions — with a 1% layer of new physics
already at the TeV scale — has several interesting implications for various
low-energy measurements (with different degree of model-dependence)

E.g.: 1I) Deviations from SM in b—svv rates [ 3" gen. v in the final state ]

Belle-11 2023
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very interesting
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» A brief look to current data & future prospects

The idea of flavor non-universal interactions — with a 1% layer of new physics
already at the TeV scale — has several interesting implications for various
low-energy measurements (with different degree of model-dependence)

E.g.: II) Deviations from SM in b—svv rates... & s—dvv rates
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1 1
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» A brief look to current data & future prospects

The idea of flavor non-universal interactions — with a 1% layer of new physics
already at the TeV scale — has several interesting implications for various
low-energy measurements (with different degree of model-dependence)

E.g.: III) Potential large enhancement of b—stt rates

107
b—svv rates are affected at the LQ
exchange already at the tree-level y
(contrary b—svv) and involve only — " ¢
3" gen. leptons — possible huge G
effect compared to SM [
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very interesting
[ for Belle-II (4) ]
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» A brief look to current data & future prospects

The idea of flavor non-universal interactions — with a 1% layer of new physics
already at the TeV scale — has several interesting implications for various
low-energy measurements & collider observables

E.g.: IV) pp — 1T ( +b-jets)

LQ and / or
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» A brief look to current data & future prospects

Aurelio Juste [Moriond EW '23]

CMS
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Need to clarify interference issue for future interpretations

LQ-b-t: Comparison of recent results
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[ Conclusions 1

> Flavor physics represents one the most intriguing aspects of the SM and, at

the same time, a great opportunity to investigate the nature of physics
beyond the SM.

» The 1dea of a multi-scale construction at the origin of the flavor hierarchies
has several appealing aspects. Key observation: non-universal gauge
interactions at the TeV scale, involving mainly the 3™ family, offer a new
way to look at the EW hierarchy problem (and the absence of direct signals
of NP so far).

> The model-building efforts along this direction, initially triggered by the B
anomalies, are still very motivated and mildly affected by the recent change
in low-energy data.

» If these 1deas corrects, new non-standard effects should emerge soon both at
low and at high energies — very interesting opportunities for near-future
exp. in flavor physics (key role for Belle-II) & at high energies (LHC run-3)
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