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Microscopic Line Broadening

IV. Application: the Inglis-Teller diagnostic

Hydrogen level splitting by external E effective potential into 2n’ sublevels
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Each Stark component k is defined by n, and n,, where:
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Each Stark component k is defined by n, and n,, where:

n = upper level
n” = lower level
n, = unperturbed sublevel
n, = perturbed (splitted) sublevel
n, 20 and n, 5 (n-1)
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for the high terms in the series: n>>n X, = n(nz—nl)



forZ =1:

3h7C "4
C, = n nin,—n
: 3275Wn2€9 ( ? J

forn = 2 (Balmer series) ineq. 1:

Av, = ABEOnhb—mj

k - n=0 and n.=n-1=n

Av. = ABE, n* o HWII, (2)
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forZ =1:

3h7C "4
C, = n nin,—n
: 32n6m269 (2 1)

forn = 2 (Balmer series) ineq. 1:

Av, = APE, n(nz—nl)

kK = n=0 and n,=n-1=n
Av. = ABE, n° o HWIZI, (2)
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indistinguishable line criteria - overlapping of Stark line wings

Av = Av(n+1,n)
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maximum width of a “visible” line
close to series limit

with:
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Inglis-Teller relation



C**N, = n>p** > log(N,)+1.5log(p)=C'—7.5logn

e max max

log(N,)—23.3 = —7.5logn
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IV. Quasi-molecular absorption

slow collisions form transient (molecular) bound states

High density moderately hot atmospheres

e.g. H-H* (quasi-H *) and H-H (quasi-H,)



log N

Diagnostic for DA white dwarfs with 17,000 <T__ < 100,000 K
at T = 1.0 (from Levenhagen et al. 2017).

Rosseland
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Teff = 13000 K Log(g) = 8.0
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