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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PyOPHK: 29.19

Tema gucepranii:
1. 3acTocyBaHHS 6araTo4aCTUHKOBUX I10JIiB B T€OPii €/1eKTpOCc1abKoi B3aeMogii

2. Application of multiparticle fields in the theory of electroweak interaction

Pedepar:

1. Inceprauito npucssiaeHo mogudikanii CtanmapTHOI Mozei, 06 YHUKHYTH BUKOPUCTAaHHS HEeKaliopyBaIbHUX
B3a€EMO/Iiii, TaKUX SIK caMo[lis roJist Xirrca, IokaBcbKa B3aemogist depMioHiB 3 rmosiem Xirrca i B3aemoqiist pOTOHiB 3
W- 6030Hamu. 5030H Xirrca posrisfaeTbCs 4K 3B'43aHUI cTaH W+ — 6030HIB i OIIMCYETHCS METOLOM
6araToyaCcTMHKOBHUX I10J1iB. [Ipy 1bOMY M€XaHi3M CIIOHTAHHOTO MOPYLIEHHS! CUMETPIii He MOCTYJII0ETHCS, a
OTPUMYETBCS B Pe3yJIbTaTi pO3B'sI3Ky IUHAMIYHUX PiBHSHb Moaesi. Camofis nosist Xirrca TakoXX He IIOCTYJII0EThCS, a
OTPUMYETBCS 5K HACJiOK HeabesleBoi camo/iii NepeHOCHUKIB cabKkoi B3aeMmofii. Bo3on Xirrca posrisgaeTsest Sk
YaCTMHKA i3 I[iTMM C/1aOKMM i30CIiHOM, 110 Y3TOMPKYETHCS 3 BiTOMUMU 3 €KCIIEPUMEHTY KaHaJlaMU M0ro po3namy.
3arporoHOBaHO HOBUI METO/] BBEEHHS €JIEKTPOMArHiTHOrO 110715, OCHOBaHMI Ha BUMO3i JIOKAJIbHOI CUMETPIi
JlarpaHxiaHy BiTHOCHO 3aMiHM IIpeficTaByeHHs reHepaTopiB rpynu SU(2) Ha ekBiBajsleHTHe NpefcTaBieHHs. e
ZIO3BOJIUJIO [TOSICHUATH BilOMi 3 €KCIIEDMMEHTY CIIiBBIIHOLIEHHS MK 3apsAJaMu YaCTMHOK B ITIOKOJIIHHAX KBAPKIB i
JIenTOHiB. PO3p06sIeHO HOBMI METO/I BUMiPIOBaHHS Po3n0finy W- 6030HiB, 110 YTBOPIOIOTHCS B IPOTOH-TIPOTOHHUX

3ITKHEHHSIX, 32 BEJIMYMHOIO NIONIEPEYHOI 4O OCi 3iTKHEHHS KOMIIOHEHTH iMITysbCy. [ToKa3aHo, o Ha pi3HUX



006J1aCTSIX [TOTIEPEYHOTO iMITyJIbCY PO3IOZLJ ONUCYEThCS PisHUMU PopMmynamu. Lleil pesysbTar 6y10 OTPUMaHO 32

IOTIOMOTOI0 NTOOYIOBaHOI MOJeJii B3aeMoJii 6araToyacTHHKOBOTIO T10J1s1 HyKJIOHIB 3 W— 6030HaMu.

2. The thesis is devoted to the Standard Model modification in order to avoid using non-gauge interactions, such
as Higgs self-coupling, Yukawa coupling between fermions and the Higgs field, photon interactions with W-
bosons. The Higgs boson is considered as a bound state of W+ bosons and described within the multiparticle field
method. At the same time, the spontaneous symmetry breaking mechanism is not postulated but it is obtained as a
result of the solution for the model’ dynamic equations. Higgs self-coupling is also not postulated but it is an effect
of the non-Abelian self-coupling of the weak interaction carriers. The Higgs boson is considered as a particle with
the integer weak isospin, which agrees with the well-known experimental data on its decay modes. The new
method of introducing the electromagnetic field is proposed. It is based on the requirement of Lagrangian’ local
symmetry with respect to the replacement of the representation of the SU (2) group generators by an equivalent
representation. It allowed explaining the well-known experimental fact of the difference between the electric
charges for generations of quarks and leptons. The new method has been developed to determine the distribution
of W- bosons produced in proton-proton collisions along the transverse momentum components to the collision
beam line. It is shown that in different ranges of the transverse momentum the distribution is described by
different formulas. This result has been obtained using the constructed model of the interaction between the
multiparticle field of nucleons with W - bosons.
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