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 Electroweak scattering and operator correlation
e QOperators correlation in electroweak scattering

e Consistency of SMEFT

e Summary
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e Unitarity violation:
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* The unitarity will violate unless considering the Higgs
mediated contribution.

* Anomalous gauge/Higgs relevant couplings will lead
to unitarity violation:

Myp = O(E*IN?) QO ...
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* Precise measurement of di-boson production can accurately examine
electroweak gauge theory.

e Unitarity violation:
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* Anomalous couplings may also lead to unitarity violation

Anomalous signal = new physics evidence

No deviation = No new physics ?
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Correlated cancellation in new physics?
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TABLE I: Operator formula in Warsaw basis[28] of SMEFT

Linear analysis in SMEFT
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Correlation between Oy, and O,
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* In single channel, contribution from different operators may cancel with
each other.

e Large deviation in VBS[WW] will uniquely determine Wilson coefficients
value and correlated structure.

e No deviation in future measurements, Wilson coefficients will be constrained
iIn a very small region.
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Correlation between O,w and O, ws Correlation between O, and Q,w
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* Precise measurement of vector boson fusion (VBF[h]) is important to
probe the direction of new physics.

e Since there are strict constraints in two projection plane of operator
correlation, any deviation in electroweak scattering will determine all
relevant Wilson coefficients.
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VBS[WW] : Cwon >+ Cowoiw + Cowpolyp =0
ZW — production : Cy aﬁ,W + Cowni afvvg g =0
VBF[h] : Cow o + Cowsn UXV%% = bA0

| Cw =0.7955;  Cow = —2.7599;  Ciwp = 0.6190

* If RGE of these operators are insensitive, such Wilson coefficients are
useful to look for the direction of new physics.
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VBS[WW] : Cow oy + Cowpogwy =0
ZW — production : + Cown afvv[[,/ g =0
VBF[h] : Cow o + Cowsn UXV%% = bA0

 When contribution from Qy, can be excluded by precise measurement in

high energy tails of di-jet invariant mass in VBS, an over-constrained
system appear.

e Precise measurement in electroweak scattering is important to
check the consistency of SMEFT.

No deviation in ZW production: modification between VBS[WW] and VBF
will be set as a fixed ratio.

l deviation in observables

Non-trivial enhancement of suppressed operators.
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* Qperator correlation might be important in searching for new physics in a ‘bottom-
up’ framework.

* Precise measurement of electroweak scattering is important to check the
consistency of SEMFT and probe new physics.

Thanks for your attention !
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