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OVERVIEW

attering (VBS) processes provide a great source of information on the structure of the Quartic Gauge
S (QGCs) [1,2]. The Standard Model allows self interactions of the charged vector gauge bosons,
S with neutral-only bosons are forbidden. We use Monte Carlo (MC) samples containing VBS events for
dies of the setting of constraints on anomalous QGCs. We investigate typical kinematic variables and
ccording to their sensitivity to aQGC effects. Also, we evaluate the cross-section enhancement by
ension-eight QGC operators in the ZZjj channel. A work-in-progress binning optimization method Is
, preliminary limits on the EFT operators are estimated through toy experimentation for the VBS ZZj]
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Decomposition method of QGCs
EFT dim-8 predictions can be generated in independent samples including the EFT

components. Defining ¢; = f‘ , Where f; the Wilson coefficient and A the new physics scale,
the total EFT amplitude can be expressed as.
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The dim-8 EFT operators, affecting the quartic boson vertices are categorized in groups ‘ —
of the operators 0., 0,, and O [5] : Pure QGC contribution
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Ors. Ore. Orr . . . ) ) ) . Boosted Decision Trees (BDT) studies in the VBS ZZjj channel, point the invariant mass of
Org, Org x x x x the leptons my; (in pp — 4ljj) or m,, (In pp = ZZ — 4ljj) as the most sensitive discriminant
for the QGC identification.
Sensitivity of QGC operators MC inputs:
The total EFT amplitude for the three groups of dim-8 operators can be expressed as: » Signal: pure QGC sample (fro/A* = 0.7 TeV™*)
f f f « Background: SM EWK sample
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O, are the most sensitive
operators of the

We study the sensitivity of each EFT operator group by estimating

the cross-section enhancement for the VBS ZZjj channel. ZZ production. o B g TR %o 04
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Binning optimization
The selection of the bin edges for the distribution of an observable, affects the limit setting Writing the square of the matrix-element as a quadratic function of the coupling, one can
of the EFT operators. We study 5 configurations of the invariant mass m,, of the Z also construct a likelihood in terms of two “optimal observables”, where one is the ratio of
bosons in the VBS ZZjj channel. The quantity I, expresses the information which each bin the linear coefficient and the constant term, and the other is the ratio of the quadratic

configuration contains. The optimum binning configuration in terms of the EFT operators coefficient and the constant term [6].
limit setting, Is the one with the maximum I,.

k Limits of the f;;/A* coefficients in the VBS ZZjj channel
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where i{ thle maximum number of bins, y; and n; the expected and obsgrveq evgnts verform the profile likelihood fit in order to extract the fTo/A4 | 8 (532,8 (538:
FESPECVEL: e j,f;z"%fef}')” configurations of limits of the fr; /A* EFT coefficients. The expected limits fri/ e
| Hgg, 210, 250, 304, 400, 1130, i%%%%]] are given in terms of confidence intervals, estimated at fra/ A4 :—1-427 1-38:
| [130, 210, 250, 304, 400, 1750, 10000] 95% CL, by using a random number from Poisson JCT5/A4 :_1-417 1-37:
| (130, 210, 220, 304, 400, 2500, 10000 distribution (with the SM prediction being the mean value) fre/ A4 —2.20,2.21
T S o 65 Bk e as a hypothetl_cal observation, for a N number of fr7/ A4 :—4.69, 4.56:
: where A, is the best fit value of pseudo-experiments. fT8 /A —1.17,1.17
the coupling 1. When AA diverges - §
from O, the I, decreases. ng /A4 _—2.54, 254
Right figure: I; vs Upper limit —
Lower limit of the coupling 2. As the = 'é;stﬂ't_o_o'o%élo.ggé B 2 E;efstfit:o_00343+g.ggi S _ o
limits become stricter, the I °© % 95% CL: [-0.55,0.52'1;] E - 959% GL: [-0.68,0.681] E - . =
becomes greater. Jd s = J 8 S
I S —i | . 8 c?l
. . 6 § 6 £ N
Profile Likelihood Ratio 5 | 5 (S
The expected limits are given in terms of confident intervals, estimated at 95% CL, by using the 4 : 4 _i
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