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We construct the coordinate-space wave function of a fermion-antifermion pair produced
in two-body decays of a spin-zero parent. Starting from the S-matrix amplitude, we derive a
momentum-space wave function and its Fourier transform. For a scalar (07) coupling, we obtain
a pure L = 1 partial wave whose spin factors select definite orbital projections m for specific
spin orientations of f and f. For a pseudoscalar (07) coupling, the result is a pure L = 0 wave
with the usual singlet spin structure. We show explicitly why the back-to-back momenta of the
final particles do not contradict nonzero orbital angular momentum (OAM): L is a property of
the relative coordinate. We also discuss why OAM phases are generally invisible in standard high
energy physics measurements that project onto momentum eigenstates, and point to spin-resolved
angular correlations as the observable remnants.

Mb1 BbIYHC/IsIEM BOJIHOBYIO (DYHKIMIO B KOOPAWHATHOM IIPeACTaBIEHUHN AJis Napel (pepMUOH—aHTH-
(hepMHOH, poxaalLIelics B NBYXYaCTHUHBIX pacrnagax CHUH-HyneBOH yacTuubl. Mcxoms U3 ammiu-
TYAbl S-MaTpPHUILbl, MBI M0Jy4YaeM BOJHOBYI (DYHKIHMIO B MMIYJbCHOM TpeNCTaBJIEHHH U ee Mpeod-
pasosanre ®ypoe. Jlis ckanspHoi (01) cBasu mosmyuaerca uuctas napuuanbHas BoaHa ¢ L = 1,
IPU 3TOM CIIMHOBble MHOXKHUTENH (PUKCHUPYIOT ONpefieieHHble NPOeKLUUH OpOUTaJbHOrO MOMEHTa m
IS KOHKPETHBIX OpHeHTauw# cnuHoB f u f. JIns mcemockanspHoi (07) CBA3H pe3yJbTaToM SiB-
asercst yuctassi L = 0 BosHA ¢ OOBIYHOH CHHIVIETHOH CIIMHOBOH CTPYKTypoH. Mbl 06cyxnaem, mno-
YyeMy NPOTHMBOIOJIOXKHO HalpaBJjieHHble UMIYJbChl KOHEUHBbIX YacTHUL He MPOTUBOpeYaT HeHYJNeBOMY
op6UTaNbHOMY MOMEHTY: L sIBJIsieTCsl CBOMCTBOM OTHOCHTEJbHOH KOOpAMHATHI. TakKe OTMeueHo, 1o-
4yeMy (pasel OpOUTANbHOTO MOMEHTa, KaK MPaBHJIO, HEBUIUMbl B CTAHAAPTHBIX H3MepeHHsX (DU3UKH
BBICOKMX 3HepPrui, OCHOBaHHbIX Ha NPOEKUUHM Ha COOCTBEHHble COCTOSIHHUSA UMIY/NbCa, U yKa3aHbl
CIUH-pa3pelleHHble yIJOBble KOPpesUUU Kak HaOmonaeMble POsiBAEHUS 3TUX (as.
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