PeV particle acceleration in magnetospheres of millisecond pulsars
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1) Recent detections by Fermi-LAT of orbitally modulated and pulsed gamma-ray emission in MSP pulsar binaries imply the presence of ~0.1 PeV
leptons in phase with the regular pulsed GeV gamma-rays. This implies particle acceleration of PeV energies must take close where GeV gamma-rays
are produced, likely near the light cylinder in the equatorial current sheet. These same electron/positrons likely produce the orbitally modulated GeV
pulsed emission via radiation-reaction limited curvature radiation in the equatorial current sheet, implying low multiplicity are realized in real pulsars for
the current sheet. These results also imply the shocks in millisecond pulsar binaries are the result of a strong companion magnetosphere.

2) New results (Metzler & Wadiasingh 2025) show that backsplash 511 keV emission exists in pulsar binaries, and it can also serve as a diagnostic for
the particle content of pulsar winds.
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2. Pulsar binary backsplash 511 keV positron annihilation line emission
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