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The continuum 
scattering, absorption and emission  

I.a  Thomson or “electron” scattering:

- elastic or coherent
- cross-section σT independent of photon energy
- dipole phase-function
- preserve photon number
- valid for hv << mec

2

- often important in ionized medium



I.b  Rayleigh scattering:

- elastic or coherent
- cross-section dependent of photon energy
- dipole phase-function
- scattering by atoms and molecules (neutral H)
- conserve photon number



I.c  Rayleigh scattering (cont):

Rayleigh cross-section for H (from Hubeny & Mihalas 2015)



I.d  Raman “cascading” scattering:

- inelastic and non-coherent
- cross-section dependent of photon energy
- complex phase-function
- scattering by atoms and molecules (neutral H)
- do not conserve photon number 

Rayleigh (a) vs. Raman (b) scattering of continuum photons (from Hubeny and Mihalas 2015)



I.e  Compton scattering:

- inelastic or noncoherent
- cross-section dependent of photon energy
- anisotropic, symmetric
- scattering by charged particles
- conserve photon number
- depart from Thomson for hv ~ mec

2 



Ie.  Compton scattering (cont.):

the differential Klein-Nishina cross-section

(per unit solid angle)

(with)

(integrated over frequency and solid angle)

‘



II.a  Bremsstrahlung (free-free) 

thermal absorption: 

thermal f-f emission:

with Rosseland mean:
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II.b  Phoionization / Radiative recombination (bound-free) 

absorption coef.: 

b-f rad. rec. emission (LTE):

where n´ is the excitation level and ν is the frequency above threshold.
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(from Bohn-Vitense 1989)



(from Bohn-Vitense 1989)



(from Bohn-Vitense 1989)



(from Bohn-Vitense 1989)



(from Bohn-Vitense 1989)



(from Matsushima 1973)



(from Matsushima 1973)
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