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» Updated departure coefficients for H

O Stopping criterion for iterative methods

0 Continuum radiation fields
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Departure coefficients

s Saha-Boltzmann equation (TE)
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Departure coefficients

s Saha-Boltzmann equation (TE)
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Departure coefficients

s Saha-Boltzmann equation (TE)
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Departure coefficients

s Saha-Boltzmann equation (TE)
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Departure coefficients
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Departure coefficients

m TE
» Radiative transitions only
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Departure coefficients

-
(=}

= TE
» Radiative transitions only
= Inelastic collisions included (n - n’)
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Departure coefficients
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Calculating b /s

s Statistical balance equations

(all rates into nl) = (all rates out of nl)

» Linear set of 0 (10%) equations

s |terative solvers
0 Stopping criterion




Stopping criterion
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Back to b /s

» Cast equations for b,’s into matrix
form:

A-b=y
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Stopping criterion
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Continuum radiation fields

Ann’ —; Ann’ -+ JI/( Bnn’ - Bn’n)

Spontaneous Stimulated Absorption
emission emission
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Continuum radiation fields

Stellar radiation

]

O CMBR

O Dust JI/
]

Free-free radiation

» Assume gas is optically thin to diffuse
radiation




Stellar radiation
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Stellar radiation
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Lower level n
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= 10K
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J, = B, (2.7K)
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Dust emission
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Free-free radiation

T, =10*K
N, =103 cm™3
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Free-free radiation
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Free-free radiation
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Conclusions

» Be mindful of stopping criteria when
using iterative methods

s Inclusion of free-free radiation is
Important

Prozesky & Smits, 2018, MNRAS, 478, 2766




Future work

s He model

10um 100pm 1mm lcm
T 1 T T ]
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Hna transitions ]

s Recombination line

masers of H

quantum number n




Thank you

Any questions?
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