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C. Thompson CITA

Relativistic outflow dominated by large-scale (By,Eg)
w At ~ 4x10°(v/GHz)(At/msec)

—> Small-scale structure in expanding EM field:
Indirect emission: particle bunching + maser emission

Direct emission: magnetic islands =2 X-mode

frozen turbulence + shock 2 O-mode (X-mode)
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Fig. 20.1 Sequences of drifting sub-pulses are clearly visible at 328 MHz in stacked pulse observa- H
tions of PSR B0031-07 (pulse period 0.943 s) taken with the Westerbork Synthesis Radio Telescope R an k N & D es h p an d e 2 O 0 2
and the PuMa backend (courtesy of Dr. Roy Smits). The horizontal axis runs from 60 to 120° in

“longitude’ Ku IJ pers 2009
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Radio emission feeds off mismatch in By at separatrix —
dynamic current, charge starvation, longitudinal e* excitation
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Alfvenic cascade:
Nattila & Beloborodov 2022

Charge Starvation and Landau Damping
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Linear Interaction of
Zero-Frequency Modes with Shock
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Linear Interaction of
Zero-Frequency Modes with Shock
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Collision of two uniform shells

(Limitation: shell expansion strongly inhomogeneous if Ly, >> Lp;
peak Lorentz factor underestimated)
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Comparison with Electromagnetic Maser Shock Instability (X-mode)
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Energy-dependence:
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at smaller r in higher-E bursts
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