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Photoionised nebulae

Astrophysical examples

HII regions

Planetary nebulae

AGN

Diffuse gas
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Atomic physics

Nomenclature

Chemical elements
(relative abundance)

Ions
(species, ionisation fraction)

Excitation
(levels, population)

Free electrons
(ne , Te)

Emission mechanisms

Continuum

free-free
recombination

Lines

recombination
collisional/forbidden
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Atomic physics
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Plasma diagnostics

Electron density

Similar energy

Different ncr

Electron temperature

Different energy

Away from ncr

Relative abundances

n(A)

n(B)
=

F (λA)

F (λB)

j(λB |ne ,Te)

j(λA|ne ,Te)

Ionisation correction factors (ICF)
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Radiation field

Main parameters

Normalisation
(flux)

Spectral shape
(hardness)

Einstein coefficients

nu(Aul + BulJ) = nlBluJ
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PyNeb
Cloudy

PyNeb

Luridiana et al. (2015)

http://research.iac.es/proyecto/PyNeb

https://github.com/Morisset/PyNeb_devel
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https://ui.adsabs.harvard.edu/abs/2015A%26A...573A..42L/abstract
http://research.iac.es/proyecto/PyNeb
https://github.com/Morisset/PyNeb_devel
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PyNeb
Cloudy

PyNeb classes

Atom / RecAtom

Atomic data

Level populations

Line emissivities

Observation

Line intensities

Extinction

Diagnostics

Density

Temperature

Abundances
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PyNeb
Cloudy

Cloudy

Ferland et al (1998, 2013, 2017)

https://www.nublado.org/
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https://ui.adsabs.harvard.edu/abs/1998PASP..110..761F/abstract
https://ui.adsabs.harvard.edu/abs/2013RMxAA..49..137F/abstract
https://ui.adsabs.harvard.edu/abs/2017RMxAA..53..385F/abstract
https://www.nublado.org/
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PyNeb
Cloudy

Cloudy

Incident radiation

SED shape

Intensity/luminosity

Geometry

Control commands

Stopping criterion

Model grids

Gas

Initial density

Temperature?

Abundances

Dust

Other components
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Cloudy Summer School

https://github.com/Morisset/Cloudy_Summer_School
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https://github.com/Morisset/Cloudy_Summer_School
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