On the primary beam
deceleration in the pulsar wind
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Magnetospheric structure;
analytics

Michel (1973), Bogovalov (1999)
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Fast primary particles inevitably intersect the
magnetospheric current sheet!




Magnetospheric structure;
NUMErICS
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Magnetospheric structure;
numerics
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Magnetospheric structure;
numerics (MHD

Tchekhovskoy A., Philippov A., Spitkovsky A. (2015)
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Magnetospheric structure;
numerics (PIC)

Cerutti B., Philippov A., Spitkovsky A. (2015)
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FPropblem

How the Lorenz-factor of the beam evolves during
its motion through the secondary plasma?

Is the secondary plasma accelerated by the
beam?

Is the beam important for the current sheet
studies?




Method: three-fluid MHD

- Exact force-free solution (Michel 1973)
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Maxwell equations (stationary) +
equations of motion
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General properties

- Integrals of motion
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Beam deceleration

- General equation
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Plasma acceleration

- General equation
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- Conditions at fast magnetosonic surface
Fast rotator (yin < 0'/°) Slow rotator (v, > o'/?)
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- After the fast magnetosonic surface
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Results

In most pulsars deceleration of the beam s
insignificant

Among 2003 sources only 65 have relatively small
initial gamma-factors of the beam leading to
deceleration

Beam may accelerate secondary plasma, but only
by a factor of ¢'/®, which is usually less then 10

The beam deceleration occurs on a scale of the
fast magnetosonic surface, so even for the fastest
pulsars, primary particles will eventually intersect
the current sheet.




