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>Top 1n the Beyond

* Special in the SM:
heaviest; O(1) Yukawa,

* Hints for BSM: to solve fundamental puzzles
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https://arxiv.org/pdf/1212.2730

~Current

ttV: precisely measured at the LHC

138 fb (13 TeV)
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https://arxiv.org/pdf/2312.04450
https://arxiv.org/pdf/2107.13896

t>EIC and ltS Potentlal

At Brookhaven Natlonal Lab
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® To consider ep collision firstly

® Not only nuclear structure

® Chance for indirect BSM search,
like top couplings via loops

Top loops
SMEFT operators
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*Top Couplings Within SMEFT

» Top-related SMEFT operators £=_csu+ ) %o
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Via SSB Model-independent
v .
Different Lorentz structures
O & O,
) ) _ To deviate from the SM, w new
Related to 17Z & 1iy regpectively couplings


https://arxiv.org/abs/hep-ex/0509008

>DIS

e Feynman diagrams

Two relevant aspects:

Loop diagrams

Up to interference

. 0 =o0gM t+ Z r;C; Shifts due to renormalization
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Renormalization shifts EW inputs

Formulated with star-scheme v i.c znmnzeca
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Being shifted, s.t. xsection affected

Always keep linear terms of WCs


https://arxiv.org/pdf/2205.05655

“Results

* Xsections oc=osm+ » riCi

P. osm|pb] rit[pb] qu_q)g [pb] r+z|pb]
—70% 96.3 3.39x107° —-3.06x 107° 1.47 x 10~ *

0 929 162x107°% —146x10"“ 6.18 x 10™°
+70% 89.7 —1.76x10"° 1.65x10~° —2.40 x 10™°

BSM rather small, compared to the SM predictions

Polarization matters.

P, =70%
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e Xsections

Assuming statistical uncert only
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Only inclusive xsections for fitting

o Polarized Asymmetry score  ir soushesiecan

------------------------------

App = Zi J_r Z: Uncert propagated from xsections
gy = (e = AGRYY . " Half luminosity
FB) — i
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https://arxiv.org/pdf/2204.07557

~Projections

Vs =100 GeV, - _

100 fb~', EIC 7] —4r
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Con 68% C.L.
o Different orientations: complementarity!

* Appcomparable with P, = 0,
but worse than P, = — 70 %
* Worse than the LEP
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» Reaching ©(0.1) along one given
direction, while the other being free

e When 1000 /tb, competitive with the LEP
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>Summary

» Top couplings indirectly constrained at the
EIC

e Polarization, to be crucial

e Huge potential of the EIC: to complement
others

Proton beam polarization?

Other possible observables at the EIC?
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Back-Up
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Higher energy further improves performance
at the EIC
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“Renormalization

— G —|—log UEFT

Log

Hardly fully captured by RGE
Renormalization scale dependence

| 0?| ~ 20 GeV at the EIC
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