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Intrinsic emission line spectrum

◆Line formation includes
– Continuum photo excitation (fluorescence)
– Collisional excitation / deexcitation
– Line trapping due to line optical depths
– Line destruction due to “background opacity”
– Background opacity includes continuum 

absorption / scattering such as
» Electron scattering
» Photoelectric absorption
» Grains

◆The intrinsic spectrum includes all this 
physics

What about dusty regions?

◆The dust extinction across the H+ region 
must be small

– The H+ - H0 ionization front occurs at optical 
depth unity at 912A

– That optical depth is usually dominated by 
hydrogen photoelectric opacity

– The dust optical depth at 912A is almost 
certainly << 1

– The dust optical depth in the optical is ~10x 
smaller than that

◆Very high ionization parameters are an 
exception, discussed here
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Intrinsic, Emergent spectra

◆Hazy 2, Section 2.10

http://adsabs.harvard.edu/abs/1998PASP..110.1040B
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Emergent spectrum

◆Accounts for absorption and scattering 
outside of the line formation region

◆This is very geometry dependent and can 
model an H+ layer on the face of a 
background molecular cloud

– Most H II regions have this geometry

◆For most geometries,, we recommend using 
the intrinsic spectrum and correcting for 
external reddening after the calculation

Main output – Hazy 2

Observed Quantities – Hazy 2
What are all those lines in the main 
output? 

Inward vs total emission

◆ “Inwd” label for line
◆ Inward/outward emission 

computed on second and 
later iterations

– Iterate to convergence
– Print last

Line to continuum contrast
◆Hazy 1, sec 16.43.2, 19.14.44

– Line to continuum contrast in save continuum
– Command SET

SAVE LINE
WIDTH
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Resolution of continuum mesh

◆Default resolution set by 
data/continuum_mesh.ini

– Will trip our checksum monitor
– This is a permanent change in how Cloudy 

works

◆Set continuum resolution 0.5
– Increases the resolution by a factor of two for 

this model

◆Set save linewidth 500 km/s
– Changes appearance of lines in save 

continuum output.  The calculation is not 
changed


