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Standard model ~ 2023

1 i o
_§F2 o ZQ’}/MD'LLQ y(QLHQR -+ hC) Yukawa

Gauge [Tr [DH'DH]|—\,Tr [(HIH)?] — A, Tr [(HIH)]

Scalar selfinteractions

» Gauge structure established
* Yukawa structure to be determined

* Higgs (nature) self-coupling to be determined
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VWhat's left of the anomalies

D'Alise, De Nardo, Di Luca, Fabiano, Frattulillo, Gaudino, lacobacci, Sannino, Santorelli, Vignaroli, JHEP 08 (2022) 125,2204.03686
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Cacciapaglia, Sannino PLB 832 (2022), 2204.04514

Cacciapaglia, Cot, Sannino, Phys. Lett. B 825 (2022) 2104.08818



2022 ~ Crass

+ Lepton flavour (non) universality
¢ o-) of the muon

+ VW boson mass
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2023/24 (on the way out?)

» VW boson mass

» And perhaps also g-2 of the muon




Muon g-2 2

Orbital magnetic moment
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Muon g-2
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~undamental Composite Physics

Sannino, Acta Phys. Polon. B 40 (2009) 3533-3743, 091 1.093
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Radiative models
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Skeleton diagrams/estimates
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General observations

L/

5

- Theory uncertainty for g - 2
+ No RI(;) anomalies = back to lepton flavour universality

4

5

- (Natural) composite model works for g-2

+ Non-standard Higgs as pseudo-dilaton (near conformal)



W - mass/mess

Overview of m, Measurements
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Should one bet against the SM¢
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What can we say!

CDF result claim increase statistics/better understanding of PDFs and detector

(PDFs alone reduce uncertainty from |0 to 3.9 MeV)

CDF is in Tension with ATLAS measurement and SM!

Study correlations w.rit. to PDFs, higher order QCD and QED effects.



VWhat the numbers say?

My | U574, ey MeV
My| = 80433.5% 6.4, % 6.9, = 80.433.5+ 9.4 MeV |
My|  =80,385+ 15MeV My, = 80,354 + 32 MeV
LEP LHCb

Miy| szt asros = 80,360 £ 16 MeV

Weighted average for incompatible measures

My, i 80.408 = 19 MeV Only 2.4 o discrepancy with SM

Uncertainty increased by \/ y?/ndr



Precision electroweak

Altarelli, Barbieri, Caravaglios PLB 349, 145 (1995)

AMy, =~ 300 MeV X (1.43 T—0.86 S) Sannino, Phys. Rev. D. 93 (2016), 1508.07413
Cacciapaglia, Sannino 2204.045 [ 4

Electroweak parameters
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Precision electroweak

Altarelli, Barbieri, Caravaglios PLB 349, 145 (1995)
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Non Standard Higgs



Sannino, Phys. Rev. D. 93 (2016), 1508.07413

Glueball Higgs
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Sannino, Phys. Rev. D. 93 (2016), 1508.07413

lechnicolor Higgs
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Sannino, Phys. Rev. D. 93 (2016), 1508.07413

Pseudo Dilaton Higgs
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General Non-Stanc
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Sannino, Phys. Rev. D. 93 (2016), 1508.074 13
Cacciapaglia, Sannino PLB 832 (2022), 2204.045 4

Non-standard (composite) Higgs

Glueball;
Lightest glueball with string tension Ay # v
liEchnicolor:; :
TC fermion bound state assume reference SU(N) (Fund. Rep.)
Dilaton:
Couplings related and single scale NAy
Goldstone/Holo:

EW vev misalignment v = fsinf = fs, with sy < 1



Non-standard S & T
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ASyy = unknown UV contributions
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VWhat works
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General results

Goldstone/Holo = ky, = ¢y < 1

Dilaton, TC and Glueball Higgs = k, > 1 for A < v and/orr, > 1

Dilaton, TC & Glueball Higgs work but small coupling for Goldstone/Holo Higgs

Natural composite dynamics can address VW and g-2 anomalies



Final considerations

Landscape of strongly interacting theories Is vastly unknown
Hard to tackle, especially in strongly coupled regimes (see g-2 and Rp )
Phase diagram of strongly interacting theories needed for model building

New promising analytic and numeric methodologies underway



To be continued...

“Our imagination Is stretched to the utmost, not, as in fiction, to
imagine things which are not really there, but just to comprehend
those things which ‘are’ there.” Richard Feynman



