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Motivation

• Good resolution in binning ߛߛ invariant mass
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Exclusion for the combined charge!!

• Model independently, any particle charged under ܷܵ 3 ஼ and ܷ 1 ாெ
mediates ݃݃ → ߛߛ through loops.

Top mass measurment Top mass is an important parameter in
EW precision tests and Higgs stability.
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One Loop
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Parton level cross section of gg to di-photon
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Higher loop
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Cutkosky rule
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ߚ : Velocity of the loop particle
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Parton level cross section of gg to di-photon



Threshold Resummation

EFT (Relativistic part of X particle is integrated out)
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Up to Self-consistency equation leads to 
Schroedinger equation of Coulomb potential
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Free Green Function
Non-relativistic limit of a fermion propagator
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Threshold Resummation

EFT (Relativistic part of X particle is integrated out)
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Self-Consistency

Strassler, Peskin (91)
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Threshold Resummation

EFT (Relativistic part of X particle is integrated out)
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Exclusion
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Exclusion

Fermion
Scalar
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Fermion
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arXiv:1602.03877
C. Gross et al.

D. Becciolini et al.
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: 	 ௑ܰ ൌ 1, ோܶ೉ ൌ 3,	ܳ௑ଶൌ 3
: 	 ௑ܰ ൌ 1, ோܶ೉ ൌ 1/2,	ܳ௑ଶൌ 20



Top search
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Top search



Next order

• Vertex and Green function corrections next order in ߙ	and .ߚ

• Soft gluon or photon

• NRQCD is the tool as the case of ̅ݐݐ production NNLO 
calculations.



Summary

• We obtained model independent exclusion plot of strong and 
electric combined charge.

• Continuing analysis on di-photon will help pin down the top 
quark mass.
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