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Techniques of projective operators used to construct solutions for a spin 1 particle
with anomalous magnetic moment in the external uniform magnetic field

Within the matrix 10-dimensional Duffin—Kemmer-Petiau formalism applied to the
Shamaly—Capri field, we study the behavior of a vector particle with anomalous magnetic
moment in presence of an external uniform magnetic field. The separation of variables in the
wave equation is performed using projective operator techniques and the theory of DKP-
algebras. The problem is reduced to a system of 2-nd order differential equations for three
independent functions, which is solved in terms of confluent hypergeometric functions. Three
series of energy levels are found, of which two substantially differ from those for spin 1 particles
without anomalous magnetic moment. For assigning to them physical sense for all the values of
the main quantum number n = 0, 1, 2, ..., one must impose special restrictions on a parameter
related to the anomalous moment. Otherwise, only some part of the energy levels corresponds to
bound states. The neutral spin 1 particle is considered as well. In this case no bound states exist
in the system, and the main qualitative manifestation of the anomalous magnetic moment
consists in the occurrence of a space scaling of the arguments of the wave functions, compared to
a particle without such a moment.
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Hcnonb3oBaHue TEXHUKH IMPOCKTUBHLIX OIICPATOPOB AJIA ITIOCTPOCHUS peH_IeHI/Iﬁ JJIA 4aCTHul CO
CIIMHOM 1 ¥ aHOMAaJIbHBIM MarHUTHBIM MOMEHTOM BO BHEIIIHEM OAHOPOJHOM MAarHuTHOM II0JIC

B pamkax 10-meproro wmartpuuHoro ¢opmanuzma adpduna-Kemmepa-Iletne,
IIPUMEHEHHOTO B McenenoBaHnn BekTopHoro mnois [llamanu-Kanpu, uccnenyercs noseneHue
YacTULIBI CO CHMHOM | M aHOMaJbHBIM MarHUTHBIM MOMEHTOB BO BHEIIHEM OJIHOPOJHOM
MarHUTHOM  moJsie. PasgeneHue MNEpeMEHHBIX B BOJIHOBOM YPABHEHHMM BBINOJHEHO C
HCIIOJIb30BAHUEM TEXHHUKH IPOEKTUBHBIX ONEPAaTOpPOB W alredpanyecKux CBOMCTB MaTpHIl
HNadduna-Kemmepa-Ilerse. 3amaua cBemeHa k cucreme nupdepeHIInaIbHBIX YpaBHEHUH IS
TpeX (DYHKIMI, 3TH ypaBHEHHUS pelleHbl B TEPMHMHAX BBIPOKIACHHBIX THIIEPreOMETPHUYECKUX
¢yuknuii. HalineHsl Tpu cepuM ypOBHEH SHEPIMM 4YacTHUIbl, JIBE€ U3 HUX CYILECTBEHHO
OTJINYAIOTCS OT T€X, YTO MMEJIM MecCTa JJIsl 4acTHIbl 0e3 aHOMaJbHOTO MAarHUTHOTO MOMEHTA.
YToOb! NpUNUCHIBaTh OOBIYHBINA (PU3UYECKUN CMBICT PEHICHUSIM MPH BCEX 3HAYEHUSX INIaBHOTO
KkBaHTOBOro umcia N = 0,1,2, ..., HeoOXOAMMO HAKJIAJbIBATh CIELUAIBHOE OTpaHMYCHHE Ha
napaMmeTp, CBA3aHHBIN ¢ aHOMaJIbHBIM MOMEHTOM YacTHUIbl. B MpOTHBHOM ciy4yae TOJIBKO YacTh
IIOCTPOEHHBIX PELIEHUI OTBEYAET CBA3AHHBIM COCTOSHHSAM YacTHULBI BO BHEIIHEM MarHMUTHOM
nosie. Taxke vccnenoBaH ciayyail 3JIeKTpUYEeCKH HEeUTpalbHOM YacTUIIbI, P STOM CBSI3aHHBIX
COCTOSIHUI HE CYIIECTBYET, U OCHOBHOE Kau€CTBEHHO IPOSIBICHWE aHOMAaJIbHOIO MAarHUTHOIO
MOMEHTa COCTOMT B IMOSIBJIEHMM MAacIITaOHOrO CKEWJIMHIOBO KO3(QHIIMEHTa B apryMeHTe
BOJTHOBBIX (DYHKIIMH, €CJTH CPaBHUBATh UX OOBIYHON CBOOOHOW BEKTOPHOM YaCTUIICH.
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