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Theoretical Approach
(no instrument available)
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Einstein Observatory

comparing radial surface brightness distribution
with instrument‘s point response function

"competitor": microroughness of mirror system
leads to instrumental halo





Rayleigh-Gans approximation +
"Gaussian form factor":

σscat ~ a4 E-2                                          δσ/δΩ ~ exp(- a2 E2 Θ2)



Predehl et al. 1992, Science 257, 935

ROSAT (1991) 

"experimental" separation between
mirror and dust scattering:

Lunar occultation of GX 5-1



Einstein     ?      ROSAT





Largest sample of haloes so far…



ISM:  AV ~ NH ~ τsca

interstellar material ?  local material

physical properties of grains: fluffiness ?



One X-ray source never been observed 
with an imaging telescope

Still a white spot in ROSAT all-sky survey…

1998: End of ROSAT era







Validity of Rayleigh-Gans Approx.



2000: Chandra & XMM-Newton

Improved spectral resolution

However: pileup



First Detection of Scattering Features

Costantini et al. 2004

Modelling yields 

olivines

pyroxenes





Cyg X-3

d = 8.4        kpc-0.4
+0.6



109 LY

xd1 = 2900 LY (Gum Nebula)
xd2 = 4500 LY

XMM-Newton
 Expanding Galactic X-ray halo around GRB 031203

Vaughan et al. 2004


