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Read D. Morton’s paper 



Zeta Ophiuchi = HD 149757, O9.5V (so few stellar lines), a rapid 
rotator vsin i ≈ 250 km/s (so broad stellar lines  easy separation 
from the narrow interstellar lines) by Cope
Ex 1: 

K I line λ7699, f = 0.339, Wλ measured = 84 mÅ  N (K I) = ?

Ex 2: Application to unidentified lines the “diffuse interstellar bands” (DIBs), 100+ 
such bands most between 440 to 685 nm.  Ref: Herbig 1995, ARAA, 33, 359

D th li i i t f b d ? 25ÅDo these lines originate from abundances?

I = I0 e-τ = I0 e-Nσ

Observed I/I = 0 99 Å

25Å
1%

Observed I/I0 = 0.99

∆λ≈ 25 Å, extremely broad for Doppler broadening

 estimate N by assuming extreme values of f

4430Å

 estimate Nx, by assuming extreme values of f
and compare with NH

Ex 3: The Doublet Ratio Method 2 lines from the same elements e g closeEx 3:  The Doublet Ratio Method  2 lines from the same elements, e.g., close 
doublets Na I, Ca II  Saha eq. 



Abundances of Elements

In HI regions, N(x)/N(H) more or less depleted with 
respect to atmospheres of Pop I starsrespect to atmospheres of Pop I stars

(1) into molecular forms?  If so, depletion should 
occurs primarily in regions of high densities

Results: Indeed depletion where E > 0 3Results: Indeed, depletion where EB-V > 0.3
For EB-V < 0.05, abundances normal

(2) into solid forms?  If so, depletion should increase 
for elements of higher condensation temperatures

Results: Indeed, this was observed 
Tc ↑ condense first depletionTc ↑ condense first  depletion
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