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OU3HKA SJIEMEHTAPHDBIX YACTHL 1 ATOMHOI'O d0PA. TEOPUYI

LIGHT-LIKE PATHS

OF WEAKLY RELATIVISTIC ANYON
IN MAGNETIC FIELD

M. A. Bubenchikov, D.S. Kaparulin, O.D. Nosyrev'

Tomsk State University, Tomsk, Russia

We consider the light-like trajectories of massive weakly relativistic anyon travelling in a
uniform stationary magnetic field. We show that the world paths of classical particle are helical
lines with the light-like tangent vector. The configuration of magnetic field determines the
equations of motion for the symmetry axis of helix, while the step of the helix is determined by
spin. The deviation of the particle path from smooth propagation is explained by the zitterbewegung
phenomenon. We explicitly find the cyclotron frequency, and it is shown to be spin-dependent,
even though spin has no physical degrees of freedom in three-dimensional spacetime. Computer
simulation is used for visualization of particular trajectories.

Mbl paccmaTtprBaeM CBeTONOLOOHBIE TPAEKTOPHM MACCHBHOIO €J1ab0 pesiTUBUCTCKOrO aHHOHa,
JBHKYLIEroCcsl B ONHOPOAHOM CTallHOHADHOM MarHHTHOM moJie. Mbl oKasbiBaeM, 4TO MHPOBbIE TPAEK-
TOPHH KJIaCCHYeCKOH 4YacTHLb MPeACTaBJAT coO0H crHpalbHble JJMHUH CO CBETONOAOOHBIM Kaca-
TeNbHBIM BeKTOpOM. KoH(Hrypauus MarHMTHOrO MoJsl ONpefe/seT ypaBHEHHS [IBHXKEHHS AJIS OCH
CHMMeTDHH CNHpaJH, B TO BpeMsl KaK Lual CIupany onpefensercs BpauleHdeM. OTK/IOHeHHe Tpaek-
TOPHH YaCTHLB! OT MJIABHOTO PaclpocTpaHeHHs 0ObsICHsETCS fiBJeHHeM LuTTepOeBeryHra. Msl BHO
HaXOAHUM LHKJOTPOHHYIO UacTOTY M MOKa3blBaeM, YTO OHa 3aBHCHT OT CIIMHA, XOTA CIHH He HMeeT
(hu3nUecKUX cTeneHeil cBOOOLL B TPEXMEPHOM MPOCTPAHCTBE-BpeMeHH. KoMnboTepHOE MOAENHpoBa-
HHe HCII0JIb3yeTcs 1Ji BU3yasu3allud TPaeKTOPHH 4acTHLL.
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