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Charting new territories in Particle Physics

: 3 ‘,.: : .. (TN :;.{.,?'\‘. x
, A PR
v 7 ~ I A N (55 W2 s SN
: e MR SR it B
. - e
b o — -' . 'Sk
" Ol /" :

The starting point of our
Journey is the Standard
0k & ) Model, a mathematical

‘ ~ model that specifies the
fundamental interactions

of the elementary £ %L-J-)l/j ?S s,
constituents of matter,

quarks and leptons. \"' | 9* & ‘\/(¢)
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(R Ahoy! Be ready to leave the
familiar shores of the SM, and

,,Z = ~ % 'm - | havigate the turbulent seas of
ZDY + he physics that lies beyond!

One big mystery is the mass hierarchy of
fermions: what is the origin of the
peculiar pattern of the masses of

quarks and leptons?
Maybe this particular structure is o
hint of how new physics should look like...
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Also, some unexpected results have been observed in
experiments related to the decays or interactions

quest for new physics involving different quark flavors (the so-called anomalies):
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" Our group also follows a top-down approach: we
try to build ultraviolet models to address the
unexplained phenomena.

0.35

0.3

In particular, we explore models where flavor hierarchies

emerge from underlying flavor non-universal gauge structure 2| S KOS

(flavor deconstruction), and we look ot the phenomenological
implications of such models. | b

P(x?) =33%
|

PR L : : W flavor
These models feature quark-lepton unification in the third family, and :sc:‘?rugjideo::

predict the existence of new particles, such as vector-like fermions, | : build extensions
massive bosons, and leptoquarks. of the SM!

These new degrees of freedom would be detectable in various
observables, and their low-energy signatures are within the reach of
the present generation of flavor-physics experiments.

Furthermore, the proposed Future Circular Collider (FCC-ee) Sl G SRR R{the moin Tools of The [Rcry |

would be able to either confirm or refute a wide range of new M.\/&/ B orer IS Cifective Fisld e )

physics models that are currently consistent with data. = Theories. : ,
S R Z sMEFT = Z sM A2 Z CO;

Our group develops numerical and
theoretical tools to simplify and
avtomatize EFT computations.
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One possible extension of
the SMis the 4321 model:

L ]
a B
Our exploration continues
with gravitational waves!
Indeed. sighals of new physics
could be imprinted in their

spectrum,
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HighPT

As the Universe cools
down after inflation,
some high-energy model -
symmetries break B ~iN | e ek
spontaneously. Rapidly o o
expanding bubbles are ol

i | | created, and colliding, | Nt o We kn B
Frogueny F] they generate shock S N e know

.~ , there must be
| new physics
out there
waiting to be
discovered!

| . | waves that perturb the
A KA | | spacetime metric,

Gravitational waves are
then produced and their

power spectrum can be
detected by LISA.

' Do you want te join eur crew?
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