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2. HYDROGEN-BURNING AND a-PROCESS ? 

PLATE J. 
PLATE 1. Portions of the spectra of stars showing the results of hydrogen burning and possibly the a process. 

Upper: (a) Normal A-type star, '1 Leonis, showing strong Balmer lines of hydrogen and a strong Balmer discon­
t inuity at the series limit. (b) Peculiar star, u Sagittarii, in which hydrogen has a much smaller abundance than 
normal. Lower: (a) White dwarf, L 1573- 31, in which hydrogen is apparently absent. The comparison spectrum 
above the star is of a helium discharge tube; note the lines of helium in the star's spectrum. (b) Whi te dwarf, 
L 770- 3, which shows broad lines due to hydrogen only, for comparison with (a) and (c) . (c) White dwarf, 
Ross 640, which shows only the two lines due to Ca II and a feature due to Mg I. All the spectrograms in this 
plate were obtained by J. L. Greenstein ; the upper two are McDonald Observatory plates and the lower three 
are Palomar Observatory plates. 
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PLATE 2. Portions of the spectra of stars showing diiTerent aspects of element synthesis. Upper: (a) Normal 
carbon star, X Cancri, which has C'2/C13"-'3 or 4. (b) Peculiar carbon star, HD 137613, which shows no C13 bands, 
and in which hydrogen is apparently weak. (c) Normal carbon star, HD 52432, which has C'2/ C'3"'3 or 4. Note 
that Zri Jines appear to be strongest in (a). Middle: (a) Normal carbon star, HD 156074, showing the CH band 
and H-y. (b) Peculiar carbon star, HD 182040, in which CH is not seen, although the weak band of C2 at A 4365 
is visible. H-y is also very weak, indicating that hydrogen has a low abundance. Lower: (a) Normal F-type star, 
~ Pegasi. (b) Peculiar star, HD 19445, which has a slight ly lower temperature than ~ Pegasi, yet all lines but 
hydrogen are much weakened, showing that the abundances of cr-, e-, and s-process elements are much lower than 
normal ("aging" effect) . The middle two spectra were obtained by J. L. Greenstein, the remainder, with the 
exception of HD 137613, by E. M. and G. R. Burbidge. 
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PLATE 3. Portions of the spectra of stars showing the results of the s process. Upper: (a) Normal G-type star, 
K Geminorum. (b) Ba II star, HD 46407, showing the strengthening of the lines due to the s-process elements 
barium and some rare earths. Middle: (c) M-type star, 56 Leonis, showing TiO bands at >.>. 4584 and 4626. (d) 
S-type star, R Androrncdae, showing ZrO bands which replace the TiO bands. Lines due to Sr I , Zr I, and Ba II are 
all strengthened. Lower: (c) Another spectral region of the Jlf-type star, 56 Leon is; note that Tc I lines are weak or 
absent. (d) R Andromedae; note the strong lines of Tc I. T he spectrum of R Andrornedae was obtained by P. W. 
?.•Ierrill, and the upper two spectra by E. M. and G. R. Burbidge. 



Supernova in I C 4182 

Crab Nebula 
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PLATE 4. Left: The Crab Nebula, photographed in the wavelength range li630Q-M750. The filamentary structure stands out clearly 
at this wavelength, which comprises light mainly due to the Her line. Right: The supernova in I C 4182, photographed (a) September 10, 
1937 at maximum brightness- exposure 20m; (b) November 24, 1938, about 400 days after maximum- exposure 45 m; (c) January 
19, 1942, about 1600 days after maximum, when the supernova was too faint to be detected- exposure 85 m. Note that the lengths of 
the three exposures arc difi"erent. These plates were taken by W. Baade, to whom we are indebted for permission to reproduce them. 


