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= ~ BEYOND THE STANDARD MODEL i
A JOURNEY THROUGH THE COSMOS OF PAR'[ICI,E'-PHYS_ICS

WHAT IS THE STANDARD MODEL? = - , . 3RO : F /‘ A, ’.av G, L WE, W
. : - Vo R WL . = - . Qpy — v /
THE STANDARD MODEL (SM) IS OUR MOST POWERFUL TOOL TO STUDY ELEMENTARY % q, /0" / 4 [ |
- PARTICLES AND THEIR INTERACTIONS. ITS PREDICTIONS HAVE BEEN CONFIRMED BY
DISCOVERIES LIKE CHARM AND TOP QUARKS, AND THE HIGGS BOSON." "' C J

THIS BEAUTIFUL THEORY SHEDS LIGHT ON THE NATURE OF MATTER, _COMPOSED BY \/[ ¢ )

QUARKS AND LEPTONS, WHICH INTERACT THROUGH THE EXCHAN_GE OF-GAUGE BOSONS . 2k . /‘L | : @ @ @ @ @
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~ ~'WHY GO BEYOND THE STANDARD MobEL? " @) D QO

~ DESPITE ITS UNDENIABLE SUCCESSES, THE SM STILL |

T
FAILS TO. ACCOUNT FOR OBSERVED PHENOMENA @ @ @ @

(MATTER-ANTIMATTER_ ASYMMETRY, GRAVITY,
THE STRONG CP PROBLEM AND MANY MORE...)

WHAT DO WE INVESTIGATE? s ... .. HOW DO WE DQ IT?

'* FLAVOR STRUCTURE THE SM DOESN'T PRED'CT " WE LOOK FOR HINTS OF NEW PHYSICS IN PROCESSES
- HIERARCHIES FOR_FERMION MASSES, WHICH SPAN 'WHICH ARE RARE IN THE .SM, AND THEREFORE

. OVER 12 ORDERS.OF pE SN N | | SENSITIVE TO NEW PARTICLES AND INTERACTIONS.

TO NEW PHYSICS SCALES WHY SO LIGHT’ % : PATTERNS OF THE SM AND SEE WHAT

Fermlon MaSses [eV] BN : * NEUTRINO MASSES: OBSERVED SMALL NEUTRINO PHENOMENOLOGICAL CONSEQUENCES THEY HAVE
. o MASSES INDICATE BSM RHYSICS. " 24
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 WE HAVE TWO WAYS TO MAKE SENSE OF THESE MYSTERIES

WE EXPLORE THE EFFECTS. OF UV PHYSICS ON '- : B - . "WE IDENTIFY NEW SYMMETRIES AND PARTICLES

LOW: ENERGY OBSERVABLES - . . . THAT ALIGN WITH EXPERIMENTAL. HINTS
AL EFT APPROACH P ~ '

| gSMjEFTi'géM’ =.""22Ci@i- S o . Ao SP(4) > SUQ2), XSU(Z)B]
BRI s s S B MODEL BUILDING ' sl )

'PROBING THIRD- GENERAT[ON NEw PHYSlcs : ; . FLAVOR DECONSTRUCTING THE COMPOSITE HIGGS
- WITH K = JZ'I/I/ AND B — K¢ )1/1/ . - -
' . _ ' | . . | Y FLAVOR NON-UNIVERSAL INTERACTIONS MERGED WITH HIGGS
| : ' COMPOSITENESS EXPLAIN FLAVOR HIERARCHIES AND STABILIZE

-*NA62 AND BELLE Il DETECTED K+ < 77UDU AND BJr — K'ul, RARE DECAYS
THE ELECTROWEAK SCALE.

. SENSITIVE To NEW PHYSICS (NP), ESPECIALLY AT THE TEV SCALE

* TREATING THE HIGGS AS A COMPOSITE PSEUDO NAMBU-
* GOLDSTONE BOSON PROTECTS ITS MASS FROM UV QUANTUM
CORRECTIONS.

*THE STUDY MODELS NP COUPLING MAINLY TO THIRD-GENERATION
FERMIONS, USING A U(2) FLAVOR SYMMETRY, ADDRESSING FLAVOR
HIERARCHIES. ' '

*GAUGE INTERACTIONS DlSTlNGUlSH FLAVOR, EXPLAINING

Y THE SLIGHT EXCESS OBSERVED IN BOTH CHANNELS SUPPORTS THE
YUKAWA COUPLINGS AND MINIMAL FLAVOR VIOLATION.

HYPOTHESIS OF NONST’ANDARD TEV DYNAM]CS OF THlS TYPE.

* Y THIS MODEL PROVIDES A REDUCED TUNING OF THE HIGGS
POTENTIAL, AN EXPLAINATION OF THE FERMION MASS
HIERARCHIES WHILE KEEPING NEW PHENOMENOLOGY AT THE
TEV SCALE.

% DI-NEUTRINO MODES, WITH THEIR THEORETIC;AL PRECISION, COULD
REVEAL NP WITH HIGHER ACCURACY. FUTURE EXPERIMENTS AT
PERCENT-LEVEL PRECISION ARE CRITICAL FOR NP DISCOVERY.
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