Thermal equilibrium

Heating by radiation field in photo case

In coronal case external process sets
temperature

Cooling is anything that converts Kinetic
energy into light that escapes
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Photoelectric heating

AGN3 eq 3.1

Dependence on depth
— Spectrum, heating, across H+ region

SED
— Heating for different SEDs

Save heating
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Two types of lines

Recombination AGN3 sec 4.2
—qg~1e-13 cm3 s’
—Mainly H, He

Collisionally excited AGN3 3.5
—-qg~1e-9 cm?3 s’
— Heavy element
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NIST Home > PML > Physical Reference Data > Atomic Spectra Database

Version History & Citation Information | Disclaimer 0 sHARE EHER .

NIST Aromic Spectra Dartabase

Version 4

Welcome to the NIST Atomic Spectra Database, NIST Standard Reference Database #78.
The spectroscopic data may be selected and displayed according to wavelengths or energy
levels by choosing one of the following options:

3 Spectral lines and associated energy levels displayed in
I_|NES wavelength order with all selected spectra intermixed or in
multiplet order. Transition probabilities for the lines are also
displayed where available.

I. ls Energy levels of a particular atom or ion displayed in order of
EVE energy above the ground state.
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NIST ASD Team

Principal Developers (Currently Active):
Yu. Ralchenko, A. Kramida, and J. Reader




NIST Atomic Spectra Database Levels Form

Best viewed with the latest versions of Web browsers and Jav

This form provides access to NIST critically evaluated data on atomic energy levels.

Spectrum: ;i eg.,FeI

| Default Values Retrieve Data |

Level Units: | cm-1 $ Extended Search: Set Additional Criteria | for all levels sean
Format output: liHiTiML (formatted) * |
Display output: | in its entirety + | 0
Page size: 15 |
Term ordered (=) term energy [
Energy ordered ()
. Level A principal
information: configuration
v/ Principal term
¥ Level V1
V| Lande-g
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Energy levels for few, many
electron systems

+HIL Hel, He IT
+ Ol
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Two level atom AGN3 Sec 3.5

Excitation, deexcitation rates
Transition probabilities
Critical density

Two limits

—Low densities, every excitation leads to
emission of a photon

— high densities, levels are n LTE, photon
emission proportional to n, A,

2012 Cloudy workshop




Recombination lines

H+ + e -> HO* -> HO + photons

Critical densities of H I, He I, and He 11
optical lines are very high, n > 1el5 cm?3, so
they are usually in LDL
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Other cooling processes

Save cooling command
Look at various output

2012 Cloudy workshop
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