PEDEPAT

Snyre BmamucnmaB HwukonaeBuu, IloMck mposiBICHUH aHOMAaJIbHOTO
YeThIpeX(EPMHUOHHOTO B3aMMOJICUCTBHS B MPOIIECCaX C HAPYIMICHUEM JICITOHHOTO
apomara B skciepumente CMS Ha BosbiioM aipoHHOM KoJutaiiaepe.

Junnomuas padota 43 c., 31 puc., 5 Tabi1., 8 HCTOUHHUKOB.

Kmouessle  cimoBa:  BOJIBIIIOM  AJIPOHHBIMI  KOJUIAMJEP,
HAPVYILIEHUE JEIITOHHOI'O APOMATA, CBETUMOCTbD JJETEKTOPHOI
YCTAHOBKHM, D®O®EKTUBHOE CEYEHUE B3ANMOJENCTBU,
AHAJIN3 TAHHBIX, MOJEJINPOBAHUE ®M3NYECKOI'O CUTHAJIA

AKTyaJlbHOCTh pabOThl CBsi3aHA C BaXXHOCTHIO YTOYHEHMSI IapaMeTpoB
CraHgapTHOW MOJEIM M TOUCKA BO3MOXHBIX 3(P(EKTOB «HOBOW (U3MKW» Ha
OCHOBE JaHHBIX, IIOJY4Yae€MbIX B OJKCIIEPUMEHTaXx Ha bonblioM aapoHHOM
kojaiinepe (LHC) B EBpomeiickoit opraHuzanuy SIAEPHBIX UCCIEIOBAHUN
(CERN). Ilenpto nmaHHOW paOOTHI SBJSJICSA MOJCIUPOBAHWE CHUTHAIBHBIX |
(OHOBBIX COOBITHMI PpOXIEHUS TMapbl JIEONTOHOB pPAa3JIMYHOTO apomaTra B
KMHEMAaTUYECKUX  yCIOBUsSIX dkcrepumMeHta CMS u  oOneHKa  BIUSIHUA
YYBCTBUTEJILHOCTU JIETEKTOPA B Pa3IMYHBIX KMHEMATHUYECKUX 00JIACTAX; OIICHKA
JOCTH)KUMBIX ~3HAQUEHWM JUIsi OrpaHUYEHUH Ha KOHCTAHTBI AHOMAJIBHOTO
B3aMMOJICUCTBUS B TPETbEM U YETBEPTOM ceaHcax paboThl 3kcnepumenTa CMS Ha
LHC c yuyétoM cucremaTuueckux 3QQeKTOB AETEKTOpa; YCTAaHOBJIEHHUE HOBBIX
OTpaHMYEHH HAa KOHCTAHTHl AHOMAJIBHOIO B3aUMOJCHCTBUS HA OCHOBAHHUH
VUMEIOIINXCS DKCIIEPUMEHTAJIbHBIX. JAHHBIX.

B paboTe npoBeneHO MOAEIUPOBAHUE CUTHANBHBIX U (DOHOBBIX MPOLECCOB
POXIEHUS Tapbl HW30JUPOBAHHBIX JJIEKTPOHA M MIOOHA. MoaenupoBaHue
MIPOU3BOMWIIOCH TIpH dHepruu 13.6 THB u uHTerpansHO cBeTUMOCTH Ly = 300
1 3000 61 ¢ yuérom >pPeKTHBHOCTH pErnCcTpau ¥ PEKOHCTPYKIIMH YacTHI] B
JNETeKTOpHOM ycTaHOBKEe CMS. VY CTaHOBIEHB! JOCTHKUMBIE OTPAHUYECHUS HA PAJL
KOHCTAaHT aHOMAJIbHOTO B3aMMOJEHCTBUSA C HAPYIIEHHEM JENTOHHOIO apoMara B
pamkax 3(h(eKTUBHON Teopuu TMOJS B TPEThEM CeaHce PabOThI IKCIIEPUMEHTA
CMS. Meroauka otbopa coObITuil anpoOupoBaHa Ha Habope naHHbix ATLAS
Open Data. Hauat ananu3 maHHBIX TpEeThero ceanca padboThl dkcriepumenta CMS
Ha OCHOBE CO3/IaHHOM METOJIMKH O0TOOpa COOBITHM.
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Anyte  Ynagzicnay — MikanaeBiu, [lomyk  mpasy — aHamaibHara
4eThIpeX(EPMHUOHHOTO ¥y3aeMal3esiHHS ¥ Tparpcax 3 MapymdHHEM JICMTOHHOTO
BoAapy ¥ skcnepbiMeHiie CMS Ha BsitikiM aipoHHBIM Kalai19phi.

Jermmomuas mpara 43 c., 31 main., 5 tabi., 8 KpbIHiI.

Krmouaseis cioss: BSUTIKI AJIPOHHBI KAJAWADP, MAPYIIEHHE
JISIITOHHATA BOJIAPY, CBSILIUILHACIIL JDTOKTAPHAN YCTAHOV-
KI, DOEKTBIVHBI ITEPACEK Y3AEMAJIBESIHHS, AHAJII3 JAJ3EHHBIX,
MAJIDJIIBAHHE ®I3UHATA CITHAJTY.

AKTyanpHacUp mOpanbl 3BS3aHA 3 BAXKHACLIO VAAKJIQJHEHHS NapaMmeTpay
CranpapTHail MaadIil 1 MOLWIYKY MardbIMbIX 3(eKTay «HOBail (i3iKi» Ha acHOBE
JAJ3€HbIX, IIITO aTPhIMIIBAIONIA Y DSKCHEPhIMEHTaX Ha BsUliKiM aJIpOoHHBIM
kamaimaper (LHC) y EVpaneiickaii apranizainpli SI3€pHBIX J1aciie/laBaHHSY
(CERN).

MbpTtait nan3zenail mpaiisl 3'SyIsSycsi MaadJIsiBaHHE CITHAJIBHBIX 1 (POHABBIX
naj3eld Hapa/pK3HHS MHapbl JENTOHAay po3Hara BoJapy y KIHEMAThIUHBIX YMOBax
skcriepbiMeHTY CMS 1 ampHKa YIUlbIBY aadyBajbHAcCIl AJTIKTapa Yy PpO3HBIX
KIHEMaTBhIYHBIX a0JaclsX; alPHKa JacsATalIbHbIX 3HAYAHHSAY Uil aOMeXaBaHHSY Ha
KaHCTAHThl aHaMaJibHara y3aeMajJ3esiHHS ¥ TpdLiM 1 4arBEPTHIM CEaHCaxX IMpallbl
skcrieppiMeHTy CMS nHa LHC 3 ynikaM cicTAMaThluHBIX 3(eKTay I3TIKTapa;
ycTansiBaHHE HOBBIX aOMe)KaBaHHSY HAa KAHCTAHTbl aHaAMajbHara y3aemaJ3esHHs
HAa MaJICTaBE HASYHBIX KCIEPHIMEHTAJIbHBIX. 1a/13€HBI.

VY mnpaupl npaBen3eHa MaJdisBaHHE CITHAJIBHBIX 1 ()OHABBIX Npardcay
Hapa/PKAHHA Tapbl 13a15BaHbIX AJIEKTPOHA 1 MIOOHA. MajiaisiBaHHe BbIpadisuiacs
npsl sHeprii 13.6 ToB i inTerpansHaii ceamimbHacii Lip, = 300 i 3000 ¢67 1 3
yimikaM 3(EeKThIYHACII pIAricTpalbll 1 PIKAHCTPYKUbI YacLill y A3TAIKTapHal
ycranoyiel CMS. YcranoyneHsl gacsrajibHbls aOMeKaBaHHI Ha MIdpar KaHCTaHT
aHamajbHara y3aemaa3esHHd 3 NapylIdHHEM JIENTOHHAra BOJapy ¥V pamKax
adeKThIYHAN TIOPBIl TOJS Yy TPAIiM ceaHce Tpaimbl dKcrnepeiMeHTy CMS.
Mertonpika agbopy naaszeit anpabaBana Ha HaOopbl nan3eHbix ATLAS Open Data.
[TauaTel aHaMI3 JAA3€HBIX TPILSITa CeaHCy Mpallbl dkcrepbiMeHTy CMS Ha acHOBe
CTBOpPaHAl METOBIKI a100py MaI3eH.
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The relevance of the work is associated with the importance of refining the
parameters of the Standard Model and searching for possible effects of "new
physics" based on data obtained in experiments at the Large Hadron Collider
(LHC) at the European Organization for Nuclear Research (CERN).

The aim of this work was to model the signal and background events of
lepton pair production of different flavors under the kinematic conditions of the
CMS experiment and to assess the impact of the detector's sensitivity in various
kinematic regions. The work also includes an evaluation of achievable constraints
on the constants of anomalous interaction in the third and fourth sessions of the
CMS experiment at LHC, taking into account systematic effects of the detector.
New constraints on the constants of anomalous interaction are established based on
the available experimental data.

The work includes modeling of signal and background processes of isolated
electron and muon pair production. Modeling was carried out at an energy of 13.6
TeV and an integrated luminosity of L;,; = 300 and 3000 fb~! considering the
efficiency of particle registration and reconstruction in the CMS detector setup.
Achievable constraints on a set of constants of anomalous interaction with
violation of lepton flavor are established within the framework of effective field
theory in the third session of the CMS experiment. The event selection
methodology was tested on the ATLAS Open Data dataset. The analysis of data
from the third session of the CMS experiment has been initiated based on the
developed event selection methodology.



