
Photoionization

http://owcc-r-06.owcc.net/science/russo/FALL02/AST1002/Chapter%204.htm
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Hydrogen spectrum --- permitted transitions



http://www.strw.leidenuniv.nl/~dave/ISM/lecture2.pdf
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Photoionization Cross Sections for H, He and He+







Recombination photons 

Some of the photons can ionize or 
excite other species

H 114 β: n=116 114



Application: H II 
regions

OB star
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Radiation λ< 912Å
ionization from gr state

If e already in an excited 
state, a longer λwill do

Collisional ionization 
negligible in HII regions

Once ionized, e 
recombines with p, 
emitting Balmer, Paschen, 
Pfund lines and continua e cascading Hα



Bok globules in 
IC2944 (HST/WFPC2)



Strings of red H II regions delineate 
the arms of the Whirlpool Galaxy. 
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Spectral Type T* [K] Rs (nenp)1/3 [pc cm-2]

O5 47,000 110

O9 34,500 38

B1 22,600 4.4

Note: The above assumes no dust absorption; 
otherwise Rs↓

Av (mag) 0.1 0.5 1.0 2.0 5.0 10.0
R’s/Rs 0.91 0.70 0.56 0.42 0.25 0.15



• He can also be ionized, λ< 506 and < 208 Å
• Stars very hot, T* > 105 K
• Ionization Application --- Zanstra Method

If all λ< 912 Å photons absorbed by H 
atoms in the nebula
Each UV photon 

1 Ly photon (absorbed and re-emitted) 
+ 1 Balmer photon (escaped readily)

• So, # of Balmer photons = # of λ< 912 Å
photons all energy radiated by the star

T*




