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OU3HMKA DJIEMEHTAPHbBIX YACTHL 1 ATOMHOI'O 41PA. TEOPUA

SUPERLUMINAL PARTICLE MOTION
FROM THE POINT OF VIEW OF HYPERBOLIC
MOMENTUM SPACE
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The tachyon problem is considered on the basis of the kinematics of the extended hyperbolic
space of relativistic momenta, including a two-sheet hyperboloid of momenta of subluminal
particles, a cone of massless particles propagating at the speed of light, and a one-sheet hyperboloid
of momenta of superluminal particles. The concept of mutually polar four-dimensional momenta is
introduced. It is shown that the four-momentum corresponding to infinite velocity is polar to the
rest frame on the upper part of a two-sheet hyperboloid. The Lorentz transformation is found that
translates an arbitrary four-momentum of a tachyon into a four-momentum whose time component
is zero (tachyon’s proper frame of reference). The kinematics of the decay of a tachyon into a
particle and its antiparticle (neutrino—antineutrino) in an arbitrary frame of reference and in the
tachyon’s proper frame is considered. A test for detecting such a process is proposed.

3ajaya 0 TaXMOHAX pacCMaTPUBAETCS HA OCHOBE KMHEMATHKH PACLIMPEHHOr0 TUNep6oIniecKoro
NPOCTPAHCTBA DPeNATHBUCTCKUX HMMIYJNbCOB, BKJIOYAIOLIEro JABYIMOJOCTHBIH TMIepPOOJOUA HMIYJlb-
COB J0CBETOBBHIX YaCTHI, KOHYC 6e3MacCOBbIX HacCTHL, PacCHPOCTPAHAIOLUIUXCSA CO CKOPOCTbIO CBETa,
Y OJHOINOJIOCTHBIH T'HIepOONOHI HMIYJbCOB CBEPXCBETOBBIX uYacTHL. BBOAMTCHA MOHSITHE B3aMMHO
MOJISAPHBIX YeThIPeXMEPHBIX HMIyJbcOB. IToKasaHo, uTo 4-MMIyJbC, COOTBETCTBYIOLIMH OecKoHeu-
HOH CKODOCTH, MOJISIpEH CHCTeMe TOKOSl Ha BepXHei uacTH ABYNOJOCTHOro runep6osonsa. HalneHo
npeo6pasosaHue JlopeHua, nepesoisilee NPOU3BOJBHBIA 4-UMITY/IbC TaXHOHA B 4-UMIyJIbC, BpeMeH-
Hasl COCTaBJSIOLIAsT KOTOPOrO PaBHA HYJIO (COOCTBEHHAash CHCTeMa OTcUeTa TaxHoHa). PaccmorpeHa
KHHeMaTHKa pacrajia TaXMoHa Ha YacTHIY M ee aHTHYacTHUy (HEHTPHHO-aHTHHEHTPHHO) B TPOH3-
BOJIBHOH cHCTeMe oTcueTa M B COOCTBEHHOH cucTeMe TaxHoHa. [IpensoxeH TecT A/ o6HapyKeHHS
TaKoro rnpotecca.
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