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KBaHTOBast MexaHMKa YaCTHIL CO CIIMHOM B MarHMTHOM IOJIE

B MoHorpadum u3NOXKEH TETpagHBIA METOJ OOOOIICHUS YpaBHEHHMM U1 YaCTHI
pPa3IMYHBIX CIMHOB, YUYWUTBHIBAIOIIMM HEEBKIUIOBYIO T'€OMETPHUIO IPOCTPAaHCTBAa-BpeMeHU. B
IIPOCTPAHCTBAX IMOCTOSHHOW KpuBM3HBI JloOaueBckoro u Pumana HalileHbl TOYHBIE PELICHUS
[penunrepa [lupaka Bo BHemIHEM MarHUTHOM Imoisie. Ha ocHoBe MaTpuuHOro ¢opmainsma
Hadduna-Kemmepa-Iletbe B mpoctpancTBe MUHKOBCKOTO HAWJACHBI TOYHBIC pEIICHUS
PEJSITUBUCTCKOTO YPaBHEHHUs JJIs YacTHIBl CO CHOMHOM | BO BHEIIHEM MAarHUTHOM IIOJIE,
BBITIOJIHEH aHAJU3 STOM 3aJaud TakXKe B HEPEeNATUBUCTCKOM MpHOIMKeHHH. B mpucyrcrBun
MarHUTHOTO TOJsI B MPOCTPaHCTBE MMHKOBCKOTO MOCTPOCHBI TOYHBIC PEHICHUS 000OIEHHBIX
YPAaBHEHUN [UI CKAIAPHOM M BEKTOPHOM 4YacTHUL], HECYIIUX KpOME 3UIEKTPUYECKOro 3apsna
JIOTIOJIHUTEIBbHYIO XapaKTEpPUCTUKY — MOJsipu3yeMocTb. B 1pocTtpancTBe MHHKOBCKOIO B
ypaBHeHUU [[rpaka ydTeHO JOIMOJHUTEIBHOE B3aUMOICHCTBUE YEPE3 AHOMAIbHBIA MArHUTHBIN
MOMEHT YaCTHIIbI, IOCTPOEHBI TOUHBIE PEIICHUS STOT0 00OOIIEHHOTO ypaBHEHUS B IPUCYTCTBUU
OJHOPOJHBIX MAarHUTHOI'O M JJIEKTPUYECKOIrOo Iosiei. llecmenoBaHo OBENEHHME 4YacTHIl CO
cuHami 0, Y2 1 1 B MAarHUTHOM TIOJI€ PU OTPAHUYEHUH HA 2-MEpHBIE III0CKOCTH JIobaueBCcKoro
n Pumana. BO BHEMHMX D3JIEKTPUYECKOM M MAarHMTHOM IIOJISIX HCCIEAOBAHO KBAHTOBO-
MEXaHUYeCKoe IMoBeaeHne uactullbl Kokca — CKajnsipHOM YacTULbl C JAONOJIHUTEIbHOU
BHYTPEHHEN CTPYKTypoil. PaccMarpuBaroTcs ~cilydadm BCEX TpEeX TIE€OMETPUM NPOCTPAHCTBA!
EBximpa, JlobaueBckoro u Pumana.

Anpecyercs Hay4yHbIM paOOTHHMKaM, MPENOJaBaTEeNsIM BBICHIMX Y4€OHBIX 3aBEJCHHI, a
TaK)Ke acCMUpPaHTaM U CTyJIEHTaM, CIICHUATH3UPYIOUIMMCS B 00JIaCTH TEOPETUUYECKON (PU3UKU.
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Quantum mechanics of particles with spin in magnetic field

In the textbook, the tetrad method for extending equations for particles with different
spins, which takes into account non-Euclidean space-time geometry, is applied. In spaces of
constant curvature of Lobachevsky and Riemann, exact solutions of the Schrodinger and Dirac
equations in the external magnetic field have been constructed. Within the matrix Duffin-
Kemmer-Petiau formalism, in the Minkowski space exact solutions are found for relativistic spin
1 particle in external magnetic field, similar study is performed in the Pauli nonrelativistic
approximation. In the presence of magnetic field in Minkowski space, exact solutions for scalar
and vector particles with electric charge and additional electromagnetic characteristics —
polarizability have been constructed. In the Dirac equation in Minkowski space, additional
interaction through the anomalous magnetic moment is taken into account, exact solution of that
generalized Dirac equation are found in presence of external uniform magnetic and electric
fields. Behavior of spin 0, 1/2 and 1 particles in external magnetic field is examined for two
dimensional Lobachevsky and Riemann space models. In presence of the external electric and
magnetic fields, quantum-mechanical behavior of the Cox scalar particle with additional internal
structure is examined for three geometrical models: by Minkowski, Lobachevsky, and Riemann.

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





