Searches of New Physics
with entangled tops

7/11/23 Claudio Severi - Quantum Observables for Collider Physics
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This iIs probably mismodelling, but what Iif...
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Dobs = X Dnp + (1-X) Dsm

Most favourable case:
Dne = -1
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Dobs = X Dne + (1-X) Dsm

Most favourable case:
Dne = -1 -> X = 0.15!
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There is a variety of spin/entanglement observables,
apart from D...
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Leptons in the
laboratory frame

The motivation for using some of these variables can be found in [25]. The highest ranked
variables are the angular variables Az, cos ¢y,,, and A¢y,. In principle, adding additional
kinematic variables to the DNN will improve the sensitivity further. However, by adding basic




Example: SUSY Iin the top mass corridor
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t-t production, t— t ')Z? /c 5‘(’?
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- CMS — Observed
" Vs = 8 TeV - - - Expected

s SUS-14-011 0,1,2-lep (Razor) 19.3 fb™

e SUS-14-011 0-lep (Razor) + 1-lep (MVA) 19.5 fb ™
SUS-13-011 1-lep (2 and 3 body decays) 19.5 fb™

s SUS-13-023 0-lep (2 body decays) 18.9 fb™

s SUS-14-015 1,2-lep (2 and 3 body decays) 19.5 fb™'

e SUS-14-001 0-lep (20body decays) 19.4 fb™
SUS-14-006 (t— ¢ 7.)18.5 fb™

— SUS-14-021 1-lep (41bod3;ir decays) 19.7 fb™’

— SUS-14-021 2-lep (4 body de%ays) 19.7 fb™
SUS-14-001 Monojet (- ¢ %,) 19.7 fb”
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Example: SUSY Iin the top mass corridor
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Example: SUSY Iin the top mass corridor

Spin correlations on the other hand...

Cij = (1 —x)Csism +xCijsusy < Cijsm-

B; = (1 —x) B;sm +xB;susy > Bisum-




Example: SUSY Iin the top mass corridor

Spin correlations on the other hand...
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Example: Heavy non-resonant new physics
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Aside: are we still measuring spin?
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Example: Heavy non-resonant new physics
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Example: Heavy non-resonant new physics
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Example: Heavy non-resonant new physics

As usual differential measurements enhance sensitivity
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Example: Heavy non-resonant new physics

The 2019 CMS measurement (inclusive) constrained
the top chromo dipole:

—024 < C,g/A* < 0.07TeV—2

We simulated a
Run3 differential
measurement

(9 bins), finding:

One differential
measurement will
be competitive
with the global fits
to all top data!
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