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TABLE 2.
r=0.90 r=0.50
T=25200° 16800° 12600° 10080° 8400° 7200°( 25200 16800 12600 10080 8400 7200
logg=1 1.0 1.4 2.1 2.9 4.1 6.0 — — — — 1.2 1.8

2 1.55 2.1 3.2 4.6 7.0 9.5 — — — 1.35 2.0 2.9
3 2.5 3.4 5.2 7.5 12.5 13.5 — — 1.45 2.3 3.5 4.3
4 4.0 5.4 8.4 13.3 20.7 16.7 | — 1.5 2.3 3.7 6.1 5.8
5 6.4) 8.7) (13.49 (22.5) (32) (21) — (2.6) 4.00 (6.9) (9.8) (7.4
6 10.6 14.2  22.3 42 45 25 3.2 4.1 6.4 10.8 14.4 8.8
7 17.2 23 39 68 62 30 10.5 19.9 20.8 10.6

This is lower than what is usually assumed. The maximum concentration
of neutral H atoms in the second state indeed occurs at a higher
temperature, at 10000° for the relevant layers. The difference is due to
the rapid decrease of the continuous absorption coefficient k when the
remperature goes down below 10000°. This variation of k has the effect
to change the scale of stellar temperatures; for class A0 8000° appears
to be better than 10000°.

The table shows for each temperature a regular increase of line width
with gravity. Hence by means of well standardized spectra the hydrogen
lines allow us to find the surface gravity and, if the parallax is known,
the mass for each of these stars — supposing the temperature to be known.
Here, however, we meet with the difficulty that the temperature scale is
not certain. It must be established by the same spectra, chiefly by the
state of ionization of different elements. So it is better to say that the
hydrogen lines give a relation between temperature and gravity, and that
from other lines we have to deduce another relation, so that both may be
determined.

5. In the central parts of a hydrogen line for ordinary stars a residual
intensity of nearly zero is found, because in the upper layers, which
determine this intensity, s has a large value. In the case of white dwarfs,
for high values of g, the profile of the absorption line is determined chiefly
by deeper atmospheric layers of great density. In these layers, as may be
seen from the lower lines of Table 1, the value of S from a minimum at
the centre increases gradually with A A and, owing to the large scale of
S(a), the Doppler curve hardly changes anything in it. In the case of
Hq and Hpy the central component, having only the width of the Doppler
core, is superposed and stands out against a surrounding small s. So
Ha and Hy in the case of high values of the surface gravity must show
a narrow black line in the centre, on a somewhat brighter background.
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In HB and H$ which have no undisplaced central Stark component, the
centre of the line appears as a bright reversal against the adjacent inner
parts of the wings. The computed profiles for the central parts of Hy and
H§ are represented in Fig. 4 and Fig. 5 for logg=—17 and 8. These special
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central phenomena may serve as another characteristic of stars of very
high density. It will, however, be difficult to apply it, because, by the
faintness of these stars, spectra with sufficient dispersion can only be
obtained by very long exposures.





