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[MocTaHOBKa 33/1a4u 1 Lenu paboThbl

lNocTaBneHHbIe 3aga4n:
» OcBonTb reHepatop MadGraph5 aMC@NLO

w MOCTPOMTb MOJHYIO LIENOYKY PeKOCTPYKLMM
. CcoBbITUI

OUuUEeHUTb KON-BO OXKMAAEMbIX CObbITUI B TeueHun RUN3 ¢
y4yeToM 3pdhekTUBHOCTEN 0TOOPa COOLITUIA
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HekoTopble HegocTaTkn CTaHaapTHOM
Mogenu He BKIOYaeT Teopuio
rpaBuMTaulnm

He o6bsicHsieT, noyeMy Macca Xurrca Takas nerkas
w (Npobnema ecTecTBEHHOCTU / nepapxuu)

» He MMeeT kaHamaaTa Ha TEMHYIO MaTepUIo
He 06bAcHAET 6apUOHHYI0 aCUMMETPUIO

BCENeHHoM [1Ba crocoba pelleHnst 3Ton Npobniembi
Bottom up: Hy>Ho Be3ae, rae To/IbKO MOXHO, UCKaTb
w ManeHbkue n 6onblune OTKIOHEHUS OT SM.

Top down: Heobxoaumo co3aaBaTb HOBble MOAENM, He
NPOTUBOPEYYLLME TEKYLUMM pe3ynbTaTaM 3KCepuMeHTa u
pellalowmne oaHy M3 yKasaHHbIX Npobnem.
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FeynRules model database

Konnekunss ™Moaenen, KOTOpble YX€ peanv30BaHbl B
FeynRules
https://feynrules.irmp.ucl.ac.be/wiki/ModelDatabaseMainP
age https://feynrules.irmp.ucl.ac.be/wiki/NLOModels

Available models

Standard Model The SM implementation of FeynRules, included into the distribution of the FeynRules package.
Several models based on the SM that include one or more additional particles, like a 4th generation,

Simple extenslons of the SM EOIOTaH SRR,

Supersymmetric Models Various supersymmetric extensions of the SM, including the MSSM, the NMSSM and many more.

Extra-dimensional Models Extensions of the SM including KK excitations of the SM particles.

(S;:;:‘ge\g coupled and effective fleld Including Technicolor, Little Higgs, as well as SM higher-dimensional operators, vector-like quarks.

Miscellaneous

NLO Models ready for NLO computations
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2HDM+S

2HDM+s (ABa KOMMAEKCHbIX CKansipHbIX
g fynneta) HelTpuibHble CP-yeTHble h,H
» HeWTpanbHele CP-HeveTHoe
» A 3apsbkeHHble HY, H~

+ CKanspHbIA CMHrNET S (HEWTpanbHbIA, CNWH

0) Mopenb uMeeT cneaytowme napameTpbl:
@ Maccbl 1 wupuHel 2HDM+s

g OTHOLWeHne BaKyyMHbIX
tpefix 4, v2 4 vZ=v?=(246GeV
w Yron cmeuimsamgﬂ [BYX CKansipHbIX COCTOSIHWUI 6

w lOKaBckuit cekTop (CBA3b CKansipoB 1 epmmnoHoB CM)
» KOHCTaHTbI B3aMMOAENCTBUSA MEXAY ABYMS XUITCOBCKMMM

o Aybnetamm Cektop TM (Macchl YacTuubl TM, KOHCTAHTa CBA3M
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Mcnonb3yeMsbliii reHepaTop:

MadGraphSMC@NLO.2.9.2 Wcnonb3yemas

mMogenb: 2HDM+s
Mpouecc: p p > Z xd xd (16 He3aBMCUMbIX Anarpamm)

Mapametpbl: M, = 600 B, M, = 600 B, M, = 600 3B,
= 1T13B, M_= 300 3B, tan(B) = 1, sin(6) = 0.35

—ms2 =100

3
T

diagram 1 DMS=1, QCD=2, QED=2
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Llenoyka pekoCcTpyKLun cobbITUI
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CMS Experiment
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General information

Processed on Ixplus
Environment: CMSSW

(CMSSW.10.2.0) Generator:
MadGraphSMC@NLO.2.9.2 Pythia 6

Process: p p > z xd xd [QCD]
Process page link: http://feynrules.irmp.ucl.ac.be/wiki/DMGISMO

GEN + SIM — DIGI — L1 — DIGI2RAW — RAW2DIGI —
L1RECO
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Event selection

w B curHanbHoi obnactm (SR) TpebyeTcs, UTobbl COBLITUS UMENK
OBa (N,= 2) XOpOLWO NAEHTUPULMPOBAHHBIX, N30/IMPOBAHHbIX
3NeKTPOHa WM MIOOHA C OANHAKOBLIM apOMaTOM U
MPOTMBOMOJIOXHbIM 3apsaoM (ete™ wnum utud).

¥ [lo KpalHel Mepe OAWH 3MEKTPOH UM MIOOH M3 Mapbl A0HKEH
NMeTb

= p;> 25 3B, a BTOpOM P > 20 IB.

NS yMeHbLUeHMs1 Hepe30HAHCHOro (hoHa MHBapuaHTHas
Macca AunenToHa Ao/mkHa bbiTb B npeaenax 15 MB ot

= Kpemeroracets 7p66yeng WTp6LI p. CUCTEMbI AMNENTOHOB D!
6omeiie 60 B, 4TobbLI 0TCEYL 60/bLUYIO YacTb POHa

DY.

o D 9/12



Table 1: Summary of the kinematic selections for the signal region.

Quantity Requirement Target backgrounds
N, =2 with additional lepton veto WZ,VVV

P4 >25/20GeV for leading /subleading Multijet
Dilepton mass ’m[g - mz‘ < 15GeV WW, top quark
Number of jets <1jet with p} > 30 GeV DY, top quark, VVV
p¥ >60GeV DY

b tagging veto 0 b-tagged jet with pp > 30 GeV Top quark, VVV
T lepton veto 0 7}, cand. with p1 > 18 GeV wz

Ap(Py, Prss) >0.5radians DY, WZ
AP(pr’, piriss) >2.6radians DY

| — pif| /¢ <04 DY

ARy <18 WW, top quark
PP (all but 2HDM+a) >100GeV DY, WW, top quark
pT** (2HDM+a only) >80GeV DY, WW, top quark
my (2HDM+a only) >200GeV DY, WW, ZZ, top quark
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3aK/to4YeHune:

» OCMbICNeHa NOCTaHOBKa 3a4ayn
» OcBoeH reHepatop MadGraph5 aMC@NLO

MocTpoeHa nonHas Lenoyka pekocTpyKumnm
Cob6bITUM
MOCTpOEH paclMpEHbIN CMUCOK KMHEMATUYECKMX
XapakTepucTuk [puMeHeHbl ycnoBusi 0Tbopa cobbIThi
AanbHeiwme bnmkaiiwve

g arv Yeenunuutb

g CTATUCTUKY
OueHuTb cooTBeTCTBYIOWME 3D HEKTUBHOCTM OTOOpa

C yuyeToM acbdheKkTUBHOCTEN OTOOPa OLIEHWUTbL KOM-BO
oXugaemblX cobbiTui B TedeHun RUN3
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