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Semi-Visible Jets Signatures

JETTY SIGNATURES
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more general signature
including leptons, hadrons
and photons

SVJI-h, SVJ-l and SVJ-tau,
and SVJ-photons

possibility for displacement
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Model Building for FCCee

pseudo-scalar
mesons
ny, ¥ and
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0o+
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p3 .m0 are detector Decay to SM Decay to SM
stable (DM candidates leptons and quarks photons
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Main Higgs boson production processes at the LHC
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Gluon fusion
can also be
explored!
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Model Building for LHC

pseudo-scalar
mesons

ny, 0 and
vector mesons pJ,

pa

Decay to SM
photons

ps .m0 are detector Decay to SM
stable (DM candidates) leptons and quarks
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Higgs coupling to DS P(1): Probability factor

of 1, meson production
over dark pions 7+

Higgs coupling to
dark quarks

Spin-0 dark P(p): Fraction of dark vector
mesons to dark pseudo-
scalar mesons
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0 . Ky g g
F(pd — qq) = N, X o= 14 Zm—z 1— 2" Nc: Number of QCD colors
0 0
Pa Pi e x: The mixing parameter
2,2 : ion char
K“e“m o m2 m2 * gs: The fermion charge

0 +p—\ — Pa /4 /
0

mg: SM Quark mass

m;: SM Lepton mass

. 50
* My: Py Mass

e: Electric charge
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Model Predictions on SM signatures
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Plots for some specific
choice of couplings!
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n’ -Decay
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T(n;— vy) =

* m, : Mass of 17
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Model Predictions on SM final states

Average Fractions vs A\

Average Fraction
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Signatures for Higgs associated production uncovered: (SVJ)

enriched in
Higgs to Dark photons and
Showers leptons, with
displaced decay
. SVJ
Jets s
Challenging! Ad
: . Hoc search for
ol i
High-mass Z H = 449a
searches at TeV
scale: Ongoing
work jets might fail
the standard
X identification

criteria for LHC
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Summary

Easy implementation to LHC

Challenges can be targeted by using specific

analysis methods (e.g., DNN tagger)

Currently producing samples for LHC!
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FCCee Sensitivity Studies

FCCee Scanning over A, invisible fractionr | = 0.52 5ab™' (240 GeV)
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Effective Lagrangian for ALP Effective Lagrangian for Dark

Photon

In the IR limit, the ALP couples to SM photons via

1 Ny .~ . — g fyt

LR D ——mﬁaz _ 2 8L LQPF — 18404475494 'Cmed 2 KEA?‘ qff'}’ f
2 47T ML lon H
— 8xAu XX
Effectively this leads to
Lir D Bi 1 qépﬁ’ ¢ x = 1.0 X 10~* the mixing parameter.
T f " o m, = 40: the ALP mass.

mp, = 700: the VLL (Vector-Like Lepton) mass.
g1, = 1: the coupling of the VLL and the ALP.

where

1 B szngLAFq;
fa, m My

g4 = 1: the coupling of the dark quarks and the ALP.

2,
* fru= %: the decay constant.
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Model Prediction on FCCee SVJ signhatures

To understand what particles are expected in which fractions in the FCCee
signatures simulations, we compute the average fractions. For this we set

the fraction of vector mesons p), p;lt to the pseudo-scalar mesons 719, n;t, n

HiddenValley:probVector = 0.75. Also we set the production ratio of 7
to all of the pseudo-scalar mesons HiddenValley:probKeepEtal = 0.25 .
First, we calculate the total photon, quark and lepton branching fractions:

Br(n; — vy) =1
[(pg — 1)
T(py — qq) +T(py — 1)
T'(0y — q9)
0% — qq) + T (o4 — 1I)

Br(pg — II) =

Br(pg — 49) = 1
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Model Prediction on FCCee SVJ signhatures

Weighted fractions are obtained by considering HiddenValley:probVector = 0.75
and HiddenValley:probKeepEtal = 0.25:

Bry,(n;, — vy) =1 x0.25 x 0.25
Br, (o) — 1) = Br(p) — II) x 0.75
Bry (03 — q7) = Br(pg — 47) x 0.75
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Model Prediction on FCCee SVJ signhatures

To normalize we introduce the sum of weighted fractions:

% = Bry(17; = v7) + Bry (o)) — 1) + Bry (o)) — 49)

We obtain for the average fractions:

Bry(n; — 77)

Broo(17; — 1Y) = 5
Bry, (o) — 1
Bray (g — 1) = 1' (pg% ?
. Bry(p% — gq)
Brao (0§ — q7) = — 41

1+ 2 - probvec - (1 + probkeepetal )

Finv =

1 + probvec - (1 + probkeepetal) + probkeepetal
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