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The production of a pair of Z bosons in the llvv channel (I = e, p) is studied
under the conditions of proton-proton collisions at a centre-of-mass energy of
13 TeV. The generation of signal and background events is performed using the
MadGraph5_aMC@NLO Monte Carlo event generator. The Pythia8 and Delphes3
frameworks are used for event showering, hadronization, and detector response
simulation. This report describes an improved cut-based optimization method to
maximize signal significance, where the latter is considered as a multivariate
function of the optimized variables. The described method makes it possible to find
the best combination of cuts for kinematic variables corresponding to more relaxed
selections with a larger number of signal events. Thereby, the enhanced multivariate
optimization method is a serious improvement of the sequential optimization method.
Moreover, the multivariate optimization procedure does not use machine learning
techniques, thus it is well reproducible in theoretical works.

[Ipouecc poxkneHus mnapbl Z-6030HOB C MOCJAENYIOLUIMM pacnagoM Ha napy
3apsiXKEHHBIX JIEITOHOB ¥ Napy HedTpuHO ZZ — llvv (I = e, p) udydaercsi B YCJIOBUAX
PP-CTONIKHOBEHHH ¢ 3Heprueil B cHcTeMe leHTpa Mace /s = 13 TaB. Tenepanus
CHTHAJIbHBIX M (POHOBBIX COOBITHE TMPOU3BOAMTCS C MCIOJb30BAaHHEM TIeHepaTopa
Moure-Kapno MadGraph5_aMC@NLO. IIporpammHoe o6ecneyenre Pythia8 wu
Delphes3 npumMeHsieTcss 1/ MOIEJNMPOBAHHUA MAapTOHHBIX JHMBHEH, alpOHU3aLMH U
OTKJMKa feTekrTopa. OmnHcaH YCOBEpIIEHCTBOBAHHBIH METOH ONTHMH3aLUUH 0TOOpa
CHTHAJIbHBIX cOObITHH cut-based. OnTvMHU3auKs MPOBOAMTCS MyTeM MaKCHMM3aLHH
CHTHAJIbHOH 3HAYMMOCTH KaK MHOTOMEPHOH (PyHKLHH ONTHMHU3HPYEMBIX MepeMeHHbIX.
OnucbiBaeMblif METOA MO3BOJISET HAHTH HaWJyullyl0 KOMOHWHALMIO OTOOPOB IO
KHHEMaTHUYeCKUM MepeMeHHbIM, COOTBETCTBYIOLLYI0 GoJsiee ocab/eHHBIM OrpaHuye-
HHMSM Ha 3HA4YeHHs MepeMeHHbIX H, COOTBETCTBEHHO, GOJIbLIEMY YHMCJ/Y CHTHAJbHBIX
co6uiTuit. TakuM 06pa3oM, ycoBepLIEHCTBOBAHHBIH MeTOA MHOIOMEPHOH ONTHMU3ALNH
SIBJIIETCS CEPbE3HBIM YJyYllIeHHeM MeToJia N0C/Ie10BaTeNbHOH ONTUMHU3aunu. [Tomumo
9TOro, Mpoleaypa MHOTOMEPHOH ONTHMH3allMK He HCIOJb3yeT TEXHUKH MallHHHOTO
06y4eHHsl, I03TOMY XOPOLLIO BOCIIPOM3BOAHMA B TEOPETHUECKUX paboOTax.

PACS: 13.38.Dg; 29.20.—c; 29.85.Fj

* E-mail: Dmitriy.Zubov@cern.ch
** E-mail: Diana.Pyatiizbyantseva@cern.ch
##* E-mail: EYSoldatov@mephi.ru



