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Outline

* |[deology of BSM in the 2020s

e \What can we probe ate e

® high-lumi direct probes



Open questions and shortcomings of the SM

Need new matter (or even bigger modifications to the SM)
‘ Adjusting one SM parameter might do

- - - Adjusti | SM t ight d
* what 1s the dark matter in the Universe? {e) /ciusting several SM parameters might do

. Why QCD does not violate CP? EPT Separation of scales as an organizing principle might fail
* how have baryons originated in the early Universe?

e what originates flavor mixing and fermions masses?

e what gives mass to neutrinos?

 why gravity and weak interactions are so different?

» what fixes the cosmological constant?

EACH of these 1ssues one day will teach us a lesson



Open questions and shortcomings of the SM

Need new matter (or even bigger modifications to the SM)
‘ Adjusting one SM parameter might do

. . . Adjusti | SM t ight d
* what 1s the dark matter in the Universe? {o) Adlusting several SM parameters might do

° Why QCD dO@S not ViOl&t@ CP‘) EFT  Separation of scales as an organizing principle might fail

* how have baryons originated in the early Universe?

e what originates flavor mixing and fermions masses?

— very small mass!

e what gives mass to neutrinos?
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EFT  why gravity and weak interactions are so different?
EFT » what fixes the cosmological constant?
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Tiny couplings are often needed in models of New Physics
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Reach on type-1 see-saw models

Very high-lumi Z-pole
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A chart of neutrino mass generation mechanisms

The breaking of lepton number
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A chart of neutrino mass generation mechanisms

The breaking of lepton number
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Freeze-in Dark Matter candidates
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A chart of Dark Matter candidates

Coupling with the SM

we need to keep the search broad and on multiple fronts



The deeper you look ...

the larger lumi you need




The deeper you look ...
the larger lumi you need
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The deeper you look ...
the larger lumi you need
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The deeper you look ...
the larger lumi you need

prompt(ish) visible final states ete” > Y + yy
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The deeper you look ...

long-lived visible signatures

A whole sector "mirrors” the
SM in order to explain (at least
in part) the lightness of Higgs

boson.

The coupling between the SM
and the mirror sector needs to
be somewhat suppressed to
accomplish the task (e.gQ.
stabilize the weak scale)

the larger lumi you need




The deeper you look ...
the larger lumi you need

long-lived visible signatures

A whole sector "mirrors” the ete > Hyv | H—~LLPLLP [ LLP = bb
SM In order to exp\ain (at least “Neutral Naturalness” scenarios: Folded SUSY, fraternal Twin Higgs, ...
in part) the lightness of Higgs

L
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The coupling between the SM LR
and the mirror sector needs to y .
be somewhat suppressed to L y ‘
b

accomplish the task (e.gQ.

stabilize the weak scale)
mu=125, 200, 400, 600, 800, 1000 GeV



The deeper you look ...
the larger lumi you need
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The larger lumi you need
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The larger lumi you need

Luminosity [cm2-s1]
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The larger lumi you need

Luminosity [cm2-s1]

10%

40

10

38

10

36

10

34

10

10™

30

10

28

10

26

10

Luminosity Is not
growing fast enough

] ' 1 1 | ‘ 1 1 1 | 1 1 1 1 I ]

' | J L A | "'l L] L) 'l" 1) L A ) 'l'l 1) LI A ) "'l (v"_‘, | T‘. -
1705.0201 1 - Shiltsev - -
) _ . —=— CLIC _

- 3 —— |ILC ]

I ¢ == ILC LumiUP "

! —— FCC-ee (21Ps)

i { —— CEPC (21Ps) _

i = 3 -. « p -

TeVatron oower l Mt - i

1l el Ll el el e — 1 E_ | | | | I | | | | I | | | | I I_E
0" 100100 100 10010 0 1000 2000 3000

Center of Mass Energy [TeV]

/s [GeV]



Th € Luminosity per Power Shiltsev@eeFACT22

Luminosity [cm2-s1]
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Conclusions

® |ots of motivations for BSM out there!

®* Dark Matter suggests a whole dark sector may exist

® other issues may find a solution in scenario featuring a somewhat
secluded sector =suggestive of small couplings (for baryogenesis,
Higgs and weak scale, neutrino and flavor patterns ... )

® l[uminosity Is a key parameter to gain sensitivity to these scenarios at

ete™ machines



Thank You!



