Higqs (and XENONLT excess)
emerqging from the Dark
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EWSR bv vacuum
misalignment
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EWSR bv vacuum
misalignment

Extending the model.: SU(6)/Sp(6)
(ko nclude Dark Matter)
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Higqs emerging from
the Dark
&L, CCai, ek al: 1911.12130

Thermal history of the Universe

he skrowng interactions conti
$— Thp ~10 TV The strong interactions confine

The vacuum of the theory sits
i the Higgsless vacuum,

An asymmetry in baryon and U(1)X
charges is generated!
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Higqs emerging from
the Dark

GC., CCai, ek al: 1911.12130

Thermal history of the Universe

Higqsless
vacuum

The vacuum drifts Away fyrom the
Hiqgqsless towards the Higgs alignment

it

The asvmme&rv skored i the Z2-odd
staktes remains, while...
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Higqs emerging from
the Dark

GC., CCai, ek al: 1911.12130

Thermal history of the Universe

Higqsless
vacuum
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Vacuum settles on the Higqgs
vacuum, h is the Higqs!

Relic asjmme&rv in O |,
sakturates DM, &




What else emerqges from
the Dark?

5 ~h+m
Xt e N5

'l is a pNGB associated to U(2)X

As U(1)X is softly broken, this pNGB must remain
very Light (sub-GreV).

Light axion-like particle (ALP)
pr@.dw&eci!



What else emerqges from
the Dark?

The Light ALP is a perfect candidate for
solar axion expiama&iom!

in a tnmpos&e model:

dy =4

cosf = 1

f — Higgs ciet:oaj consbkank



What else emerqges from
the Dark?
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XENONLT excess

G.C., CCai, ek al; 2006,16267
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star cooling

Our model Cain we malee va
predictions?

o) very high compositeness
scale =>» no hope for LHC
nor 100 TeyV Colliders!
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Prediction 1)

G.C., CCai, ek al; 2006,16267

Dark Mabkbker wass: Mpm = f = 50 TeV

No Directk Debteckion!

Strong phase tramsition at  7Tup ~ f

w ~ 1 Hz L S/ 4. 1 HL
peak ve \ 1000 ) \ 100 TeV

Detectable ot BBO, Einstein Tétesaiope, \fojagar!
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Prediction 2)

G.C., CCai, ek al; 2006,16267

Z, cieat:ajs ko Ehe ALT:

107-11 reachable ot a future TeraZ!

M. Cobal, C. de Dominicis, ek al: 2006.15948
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Prediction 3)

G.C., CCai, et al: 2006.16267

Top loop generated FC coupling of the ALP
4 Py pre
to down-type quarkes:

BR(K; —» 7' +inv.) =05+ 1.2-107**,
BR(KT - 77 +inv.) =0.12+0.29 - 10~ ** .

BR(K — 7'inv ‘KOTO = 21171 1077

BR(Kp — 7’inv)|q,, = 3.0 £0.3 - 10—11 ,

Effect in KL up to 40% of the SM prediction.
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Prediction 3b)
G.C., C.Cai, et al: 2006.16267
Top loop generated FC coupling of the ALP
to down-type quarkes:

BR(B - K +inv.) =3.4+8.0-1077,

BR(B - 7 +inv.) =15+34-10"'",

SM predat‘:&mns:

BR(B — Kvv) =4.0+0.5-107°,
BR(BT - ntww) =244+0.3-107",

BR(B" — 7vv) =1.24+0.15-107".
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