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• Very old (105 y) low power 
systems – visible because they 
are very close – 200 pc

• Energy density inferred for 
electrons <1% ISM à Test 
particles (no longer inside PWN)

• Unexpectedly bright / compact à
(much) slower diffusion than classical 
expectation

Suppressed diffusion locally?
ISM propagation not what we thought?





Why have a workshop?

¤Growing interest in ‘Halos’ and significant potential for 
important astrophysical results

¤Confusion (or perhaps Controversy!) on the definition
ª Discussions here towards a common understanding

¤A broad spectrum of expertise is needed to (even begin to) 
understand the full system from pulsar à halo
ª Bring people together with deep knowledge of the different aspects

Four brief introductory points – scales, evolution, propagation, observational status 
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¤Pulsar  - light microsecond
¤Light cylinder – light millisecond
¤Termination shock (stand off ) – light month
¤X-ray tail – light year
¤Gamma halo – light century
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How to get a diffusion coeff?

¤Burst-like injection, no cooling, uniform target à easy!
ª Blob – if you know the age width gives you D 

¤Continuous injection
ª Feature associated with cooling limit of propagation –

characteristic ‘cooling radius’
ª Changes with electron energy, ambiguities in terms of measured 

energy in particular for instruments with poor energy resolution
ª Or: Feature associated with limited age of the sources
ª BUT

ª Cooling rate poorly constrained (IC losses, synch losses)
ª Injection history poorly constrained, pulsar and PWN evolution…

¤Old source, no cooling 
ª Steady state, 1/r profile, no info from shape à BUT

ª Luminosity provides constraint on D à available injected power

BUT à all assumes isotropic diffusion on all relevant scales…

Also projection effects complicate the picture
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Observational Status


