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1. TTomyk MposiBiB YaCTUHOK Ta TOIOJIOTIYHUX CTPYHOIIOIO0HMX 06'€KTIB 3a Mexkamu CTaHAapTHOI MoJiei

2. The search for manifestations of particles and topological string-like objects beyond the Standard Model

Pedepar:

1. TIpencraBiena po6oTa NpUCBsTYEHA NOCIIIPKEHHIO Qi3nku 3a mexxamy CTaHAapTHOI Mogeti Gi3uku
esleMeHTapHuX 4acTuHOK (CM) Ha pi3HUX eHepreTHYHUX MaciuTabax. Ha macitabi eHeprii, JOCTyTHUX Ha
Cy4YaCHUX IIPYMCKOPIOBaYax, PO3IJISAAINCS Pi3Hi aCIIEKTH MOKJIMBUAX €KCIIEPUMEHTAIbHUX IPOSIBiB YaCTMHOK
¢disuky 3a mecxxamu CTaHIAPTHOI MOZE, a came: CKaJISIPHOTO, HEMTPUHHOTO Ta 3i B3aeMoielo Tuny YepHa-
CarimoHca posumupenb CM. TakoK po3riisfanucs MOXKJIUBI IPOSIBY TOTIOJIOTIYHUX O0'€KTIB y BUTJISALI KOCMIYHUX
CTPYH 3 "Mar"iTHUM" noJsiem Kasni6pysanbHOi rpynu UX(1), o MOrii yTBOPUTHUCS BHACHILOK (Pa30BUX N1€PEXOLIB y
paHHbOMY BcecBiTi Ha MaciiTabi eHeprii, 10 3HaYHO IIePEBUIYE MOXKJIMBOCTI Cy4acHUX IIPUCKOPIOBayiB. A came,
PO3IJISIAAINCS KBAHTOBI €(peKTU y BaKyyMi I1OJIiB CKaJsIpHOi Ta (epMiOHHOI MaTepii B NPUCYTHOCTI KOCMIYHOi
"Mart”iTHoi" CTPyHH, 10 MOZEJII0BAJIACs HETIPOHUKIIMBOIO AJ1s NOJIiB MaTepii TpyOKOI0 CKiHYeHHOTo pafiyca 3

"Mar"iTHUM" nosiemM. BukoprcTaHa Moziesib 103BOJINJIA PO3IJISIHYTY KBAHTOBI e(DeKTH Y BaKyyMi I10J1iB MaTepii B



HaNOiIbLI 3arajJlbHOMY BUMAIKY HE3aJIeXHO BiJl KOHKPETHOI IPUPOJY YTBOPEHHSI KOCMiIYHOI CTpyHU. KBaHTOBI
eeKTy NMpU3BOISTh 4O BUHUKHEHHS BAKYyMHOI'O CTPYMY I10J1iB MaTepii HaBKOJIO KOCMIYHOI CTPyHHU. SIKII0
IIPUILYCTUTH, IO I10JIs1 MaTepii 3apsIpKeHi TaKOX BiIHOCHO €JIEKTPOMArHiTHOI ITPYyIy, TO BiIIIOBIIHUN CTPYM
€JIEKTPUYHO 3aPsIpKEHMX YACTUHOK CTBOPIOBATMME HABKOJIO KOCMIYHOI CTPYHU MarHiTHe I0JIe, IIPOSIBU SIKOTO
MO>KHA IIYKaTH 3 JaHUX CIIOCTepeXeHb. MOXYTb criocTepiratucs i inmi edpextu nosnsipusanii Bakyymy. Kio4osi
cnoBa: ¢disuka 3a mesxamu CTaHIapTHOI MOIesTi, piAKicHI Me30HHI po3Maau, ckaasipHe po3mupeHHst CTaHAapTHO]
MoJeJli, BaXXKi HEUTpasbHi JIENITOHU, PO3IIKUPEHHS KalibpyBaabHOro cekropa CtangapTHOI Mofeli, Teopist YepHa-
CaliMOHca, TONOJIOTiYHi fedeKTH, KOCMiUHi CTPYHH, MOJISIpU3allist BakyyMy, e(pekT Kasumupa, epekr AapoHoBa-
boma.

2. The present work is dedicated to exploring physics beyond the Standard Model of particle physics (SM) at
different energy scales. It examines various aspects of potential experimental manifestations of particles beyond
the Standard Model of the scalar, neutrino, and Chern-Simons extensions of the SM at energy scales available for
modern accelerators. Possible manifestations of topological objects in the form of cosmic strings with "magnetic"
field of gauge group UX(1), which could have formed due to phase transitions in the early Universe at energy scales
significantly exceeding the capabilities of modern accelerators, were also considered. Specifically, quantum effects
in the vacuum state of scalar and fermion fields in the presence of a cosmic "magnetic" string, modeled as an
impermeable for the fields of matter tube of finite radius with "magnetic" field were considered. The employed
model allows for a comprehensive examination of quantum effects in the vacuum of the matter fields in the most
general case, irrespective of the specific nature of cosmic string formation. Quantum effects lead to the
appearance of the vacuum current of the matter field around the cosmic string. If you assume that the matter field
is also charged with respect to the electromagnetic group, then the corresponding current of electrically charged
particles will create around the cosmic string a magnetic field, the manifestations of which can be sought from
observations. Other effects of vacuum polarization can also be observed.Key words: Beyond Standard Model, rare
decays of mesons, scalar extension of Standard Model, heavy neutral leptons, extensions of gauge sector, Chern-
Simons theories, topological defects, cosmic string, vacuum polarization, Casimir effect, Aharonov-Bohm effect.
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