Sensitivity of new Observables.
Part 1: ¢t spin-density-matrix
Part 2: DM single-top variables
(Virtual Talk)
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Part 1: ¢t spin-density-matrix (update)
o adding the b} + b} observables

o splitting cpe; into its 3 components

e specifying 2 fixed mass points (10 and 500 GeV) for comparison
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Signal vs Background Shape: tt spin correlation
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Signal vs Background Shape: tt spin correlation
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Signal vs Background Shape: tt spin correlation
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Ranking of variables by separation power

TMVA definition for “separation power” (unspecific)

1 [ [fs(@) = fe(x)? iz
2 fs(@) + fB(x)
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Figure: From Left to Right: Scalar(M=10GeV), Scalar(M=500GeV), Pseudoscalar(M=10GeV),
and Pseudoscalar(M=500GeV)
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Part 2: DM single-top variables (1 b-Jet cat.)

e study similar to the one performed for tt

dedicated to single-b-Jet category enriched in tW + DM
generator level observables obtained after some kinematic cuts in n and pr

e specifying 3 fixed mass points (10, 100, and 500 GeV) for comparison

e variables studied:

© © 0 ¢ ¢

missing transverse momentum: Pr(F)

transverse momentum of b system: Pr(Ilb)

difference in azimuthal angle between Il system and E: A (ll, E)

invariant mass of Ilb system: M (IIb)

transverse momentum of lIbJ system: Pr(IIbF)

difference in azimuthal angle between system of “b-Jet and closest lepton” and J:
Ap(lberosest, B)

ratio between transverse and total momentum of the llb system (centrality): P%(leE)

Remark: these variables seem to provide very good discrimination between tW + DM and

tt background for high masses of mediator
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Signal vs Background Shape
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Figure: The first 3 most-discriminating variables (taking as reference M=500 GeV) ordered by
ranking from left to right. The correlation observed between all variables is relatively low.
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Signal vs Background Shape
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Figure: The second 3 most-discriminating variables (taking as reference M=500 GeV) ordered by
ranking from left to right. The correlation observed between all variables is relatively low.
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Signal vs Background Shape
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Figure: The 7th most-discriminating variable (taking as reference M=500 GeV). The correlation
observed between all variables is relatively low.
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Separation power of variables

TMVA definition for “separation power” (unspecific)
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Figure: From Left to Right: Scalar(M=10GeV), Scalar(M=100GeV), and Scalar(M=500GeV)
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