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Kuura npezacraBnsieT cUCTEMAaTHYECKOE H3JIOKEHHE HEKOTOPBIX PEIKO HCIOJIb3YEeMBIX
MAaTEMATUYCCKUX TCXHHUK, IMPUMCHSCMBIX JJISA MMOCTPOCHUA HOBBIX ypaBHeHI/Iﬁ JJIA
JJIeMEeHTapHbIX yacTull. Ha »Toli ocHOBe B MOHOrpaduu pa3BUBAaeTCs KBAaHTOBAas MEXaHHKa
JacTtul C  JOINOJHUTCIIBHBIMU  JJICKTPOMArHUTHBIMU  XapaKTC-pUCTUKAMU B IHPUCYTCTBUU
BHEIIHUX JJIEKTPOMArHUTHBIX TMOJIeH WM Ha (poHe Mopenell MCKPUBIEHHOTO MPOCTPAHCTBA-
BpPEMEHU.

[TepBbiii TOM TOCBSIIIIEH UCCIIEIOBAaHUIO OOIIEro MaTeMaTHUECKOro (hopManu3Ma Teopuu
PCIATUBUCTCKUX BOJHOBBIX ypaBHeHHfI, KOTOpass MO3BOJIACT CTPOUTb HOBBIC BOJHOBLIC
YpaBHEHHUS [UIsl YaCTHUI] C BHYTPEHHHM CIIEKTPOM 3HAYEHHUIl CIHMHA, MAacChl, C HEKOTOPBIMU
IMOMHUMO 3apsjga JJCKTPOMArHUTHBIMU XAPAKTCPUCTHUKAM, YTO HNPUBOAWUT K AOIMOJHUTCIbHBIM
busznueckuM 3¢dekTaM BO BHEIIHUX OJICKTPOMATHUTHBIX WM TPAaBUTALMOHHBIX IOJISX.
TeopeTnyeckoil OCHOBOM pa3BHUBAEMOro IMOJXO0JAa SBISETCS Teopus rpynnsl JlopeHia,
PENATUBUCTCKHE BOJHOBBIC YpaBHEHHUU 1-To TmoOpsaka, METOA  KaHOHMYECKOoro Oasuca
lenppanga-Arnoma, narpanxkeB (opmanu3Mm, METOJ MNPOCKTHBHBIX OIEPATOPOB, TEOPHS
MUHUMAJbHBIX TOJUHOMOB, TpeOOBaHME 3HAKOBOW OMpPENEICHHOCTH 3apsla U DHEPTUU.
OCHOBHOE BHHMAaHHE C(bOKy()I/IPOBaHO Ha BO3MOXHOCTHU CTPOHTH PA3JIMYHBIC PCIIATUBUCTCKUC
BOJIHOBBIE ypaBHEHUS JJIsl YaCTHUI[ C (PUKCUPOBAHHBIMH 3HAUEHUSMHU CIIHA U MAaCChl, KOTOPbIE
TEM HE MEHEE OIUCHIBAIOT CYIIECTBEHHO PA3IMYAIOIINECS OOBEKThI, KOTOPhIE UMEIOT pa3HbIe
BHYTPEHHHUE DJIEKTPOMArHUTHBIE XapaKTEPUCTHKH, MIOMUMO SJIEKTPUUECKOTO 3apsiaa. Pa3BuThI
0000IeHHBIC MOJICIIH IS YacTuIl co crimHamu 1/2, 1, 3/2, 2.

Anpecyercs Hay4HBIM PaOOTHHMKaM, MPENOJABaTENsIM BBICIINX Y4eOHBIX 3aBEJCHHI, a
TaK)Ke aclUpaHTaM U CTyJIEHTaM, CIIEHUATU3UPYIOLIIMCS B 00JIaCTH TEOPETUUYECKON (PU3UKH.
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The book represents systematical development of several rarely used or new mathematical
techniques to construct new wave equations for elementary particles. On this ground, it develops
the quantum mechanics of the particles with additional electromagnetic structures in presence of
external electromagnetic fields, and, on the curved space-time background, it details many new
exactly solvable problems in the field.

Te Volume | of the book is devoted to studying the mathematical formalism of the
generalized theory of relativistic wave equations, which permits to construct new equations for
particles with intrinsic spectrum of the spin, mass, and a number of additional electromagnetic



characteristics, which lead to additional physical effects in the presence of external fields —
electromagnetic and gravitational. The main theoretical tools are: the theory of the Lorentz
group, the wave equations and the Gel'fand-Yaglom canonical basis, the Lagrangian formulation
of the theory, minimal polynomials approach, projective operators technique, the definiteness of
energy and charge. The main attention is focused on the possibility to construct different
relativistic wave equations for particles with fixed value of spin and mass, and proving that such
wave equations describe substantially different objects: they possess some intrinsic
electromagnetic structures in addition to the electric charge, and this leads to physical effects in
presence of external fields, electromagnetic and gravitational. Extended models for particles of
spins 1/2, 1, 3/2, 2 are developed.

The textbook is addressed to scientific workers, high school teachers, to postgraduates
and students specializig in theoretical physics.



