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Spin 1 particle with anomalous magnetic moment in the external uniform electric 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 the presence of an external uniform electric field. The separation of variables in the
wave equation is performed by using projective operator techniques and the theory of DKP-
algebras. The whole wave function is decomposed into the sum of three components ¥y, V., V..
It is enough to solve the equation for the main component ®,, the two remaining ones being
uniquely determined by it. Consequently, the problem reduces to three independent differential
equations for three functions, which are of the type of one-dimensional Klein—Fock—Gordon
equation in the presence of a uniform electric field modified by the non-vanishing anomalous
magnetic moment of the particle. The solutions are constructed in terms of confluent
hypergeometric functions. For assigning physical sense for these solutions, one must impose
special restrictions on a certain parameter related to the anomalous moment of the particle. The
neutral spin 1 particle is considered as well. In this case, the main manifestation of the
anomalous magnetic moment consists in the modification of the ordinary plane wave solution
along the electric field direction. Again, one must impose special restrictions on a parameter
related to the anomalous moment of the particle.
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YacTtuia co CiuHOM 1 ¢ aHOMaJILHBIM MarHUTHBIM MOMEHTOM BO BHEIITHEM OIHOPOJHOM
SJICKTPHUYCCKOM II0JIC

B ' pamkxax 10-mepHoro wmatpuuHoro ¢opmanuzma [ladpduna-Kemmepa-Iletne,
IIPUMEHEHHOTO B MccienoBaHun BekTopHoro nois I[llamanu-Kanpu, uccnemyercs nmoseneHue
YacTULIBI €O CIHMHOM | M aHOMaJbHBIM MarHUTHBIM MOMEHTOB BO BHEIIHEM OJIHOPOJHOM
IIEKTpUYECKOM Tosie. Pa3neneHue INEepeMEHHBIX B BOJHOBOM YPaBHEHUM BBIIOJHEHO C
HCIIOJb30BaHNEM TEXHHUKH IPOEKTUBHBIX ONEPATOPOB U ainredpanyeckux CBOMCTB MaTpull
Hadduna-Kemmepa-Ilerse. [lonnas 10-mMepHas BonHOBast (QyHKIUS pa3jiokKeHa B CyMMY Tpex
KOMIIOHEHT. J{OCTaTO4YHO pemuTh ypaBHEHHE [UIsi OJHOM KOMIIOHEHTHI. [IBe ocTaBmmecs
MIOJIHOCTBIO ONPENENAIOTCS ITOW OCHOBHOW. Jlampllle aHanmu3 3agadyd CBOAMTCA K TpEM
HEe3aBUCHUMBIM U (pepeHIuaNIbHbIM YPAaBHEHUSIM [Tl TpeX QYHKUUHN, 3TH ypaBHEHUS UMEIO BUJT
OJIHOMEPHBIX ypaBHeHMH Tuna KneitHa-®doka-I'opjoHa B OZHOPOJHOM D3JIEKTPUYECKOM IIOJIE,
MOIM(UIIMPOBAHHBIX HAJIMYUEM AHOMAJIBHOIO MAarHUTHOTO MOMEHTa 4YacTulbl. Pemenus
MIOCTPOEHBI B BBIPOXKACHHBIX THIIEPreOMETPpUUECKUX GYHKIUAX. UTOOB MpUnucaTh GU3NIECKU
CMBICJI 3TUM pEIICHUSM, He0OXOMMO HAKJIaJbIBaTh CIIELMAIbHOE OTpaHUYEHUE Ha Mapamerp,
CBSA3aHHBI C aHOMAJIbHBIM MAarHUTHBIM MOMEHTOM. [lOMONHMUTENBHO HCCIENOBaH Cciydyai
AIIEKTPUYECKH HeWTpanbHOM uacTuipl. [lpu 3TOM mposiBlIeHHE aHOMAaJIbHOTO MAarHHUTHOTO



MOMCHTAa CBOOUTCA K H3MCHCHHIO OOBIYHBIX IIIOCKHX BOJIH BAOJIb HAIIPaBJICHUA
OJICKTPHUYCCKOI'0 I10JIA. 3,Z[CCI> TaKXE HCO6XOI[I/IMO HaKJIabIBaThb OIrpaHHYCHUC Ha IapaMeTp
AHOMAJIBHOT'O MAarotuTHOro MOMCHTA, 4TOOBI MMETh BO3MOXKHOCTh HHTCPIIPETUPOBATH
BO3HHUKAOMUC pCIICHUS IPHUBBIYHBIM 06pa30M.

KimroueBsie cnoBa: Anrebpa [abduna-Kemmepa-Iletbe, NpOEKTUBHBIE ONEPATOPHI,
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