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From: Ferland et al (2017)

The transmitted continuum in the 
region around the Lyman jump. This 
is for our default model which 
includes “extra” Lyman lines 
extending to n = 100. The high-n 
Lyman lines merge into the Lyman 
continuum. The vertical line indicates 
the wavelength of the Lyman jump. 
The continuum resolution has been 
increased by a factor of ten above 
our default.

Previous Cloudy Formalism



Fine-Structure Splitting: Quantum Theory

Spin-Orbit Coupling

Fine structure splitting
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Fine structure splitting

XRISM accuracy = 0.5 eV
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Fine-Structure Splitting: j-resolved Level Population Density

Radiative Transfer:



j-changing transition: 
              nP3/2  ⇋  nP1/2
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Critical density:
  Collisional      =     Radiative 
Deexcitations       Deexcitations

j-changing transition: 
              nP3/2  ⇋  nP1/2

Low-density limit: ngas <  ncrit
Radiative > Collisions

High-density limit: ngas >  ncrit
Radiative < Collisions
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Fine-Structure Splitting: j-resolved Level Population Density

Radiative Transfer:



Radiative Trapping

Simulating High-resolution X-rays



Radiative Trapping

Escape Probability Approximation:    Aul  → β Aul 

Simulating High-resolution X-rays
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Simulating High-resolution X-rays



From: Chandra X-ray Observatory
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Simulating High-resolution X-rays



Hazy 1:

Useful features



>> cloudy/docs/LineLabels.txt

>> cloudy/docs/LineLabels.out:   number of levels in the atomic model  

Useful features
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Fe K blends in the current Cloudy:
>>  cloudy/data/blends.ini

- Note: some old Fe K lines that used to be in cloudy have now been removed. 
e.g. Fe K cold
If you are interested please ask me!

Useful features
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Some physics Cloudy can help us understand 
Perseus Cluster Core via Chandra

linelist_fe_master.dat

set save preflix "Perseus_Ngrd"
constant temperature 4.7e7K
iterate
hden -1.5
metal solar 0.65 linear
stop column density 24 vary
grid 18 25 0.25
turbulence 150km/s
print line optical depths
print line column
print line sort wavelength
print line faint off -10
save grid ".grd" last no hash
save line list absolute ".lin" last no hash "linelist_fe_master.dat"
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Perseus_Ngrid.lin
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Simulating High-resolution X-rays
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