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These lines all belong to the quartet systems, with some doublets in the
case of Ti+4. The weights w according to the multiplet rules are given in
the 3d column; the concentrations N occurring in the formula for s, are
proportional to these weights multiplied by (1¢/4)4, where for 1y the value
4500 A. was adopted. The aequivalent width of each line according to the
measures, is given in the 4t" column (EW); plotting its logarithm against
the logarithm of wiy%/A4, we get the desired aequivalent width-curve. In
order to make use of the published curves computed by MINNAERT and
SLoB, we had to make some slight reductions of scale. Their curves depend
on one parameter a=—1'/b, and they were computed for 1, =4500 A
and b,=1.70 X 1010, For other wavelengths and other b (variable with
element, temperature and wavelength) the concentration coordinate
(called C in their paper) is obtained by multiplying wi,4/A4¢ by b/by, and
their quantity A, the vertical coordinate, is found from the aequivalent
width measured by multiplication by (4¢/4)2 (bo/b). The Doppler constants
b are given in their paper in Table I for different elements and wave
lengths and for T'=5000° ; assuming T = 8500° for « Cygni, the factor
b/b, is found to be 1.58 A/4y for Ti-+, 1.51 /iy for Cr+ and 1.451/A¢. In
this way the curves for the different elements and wavelengths could be
expressed in the same units and thus made identical.

In order to superpose the different multiplets into one curve, we have
to displace them horizontally till they fit in the best way. At first the
multiplets 4P’—4D’ of Ti-+ and 4F—4D of Fe-} were superposed as well
as possible ; then for other multiplets the lines with log A above 9.20 or
9.10 (where the curve is clearly determined by the wings, dlog A=
=14 dlog C) were used to determine the horizontal displacement, and so
the points for the fainter lines were found. The curve obtained in this way,
with all the single points representing the different multiplet lines, is
shown in Fig. 3.

For the faint lines the deviations in logarithm are of course larger than
for the strong lines. Because the lines are broad, the faintest are blotted
out and the limit of intensity, below which they are invisible, is higher
here than in the solar spectrum. Hence the lower part of the curve is
somewhat uncertain. There are, besides, some curious deviations. The
largest discrepancies appear in the multiplet 4F—4F’ of Fe-. They cannot
be ascribed to errors of measurement or to uncertainties in the spectrum
itself ; they appear, moreover, in the same way in the spectrum of the
solar chromosphere 1). In order to show their reality just this part of the
a Cygni spectrum is reproduced in fig. 1, and a part of the tracing is added
in Fig. 2. There cannot be any doubt that the line 44520.24, which after
the theoretical weights should have an intensity comparable with 4472.93,
is in reality of the same order as 4491.41 and 4515.33. The same holds

1) PANNEKOEK and MINNAERT, Results of observation of the total solar eclipse of
June 29, 1927, I, p. 94 (Verhand. K. A. v. W. XIIIL 5).
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in a less degree, for 4489.23. If not, by chance, these two lines blend with
two unknown strong lines, we have to assume that in this 4F—4F’
multiplet the intensities are abnormal and unsymmetrical.

Fig. 3. Aequivalent width-curve for lines of « Cygni. Horiz. Log C (concentration);
Vert. Log A (aequivalent width).

A comparison of this curve with the diagram of MINNAERT and SLOB
shows that its figure nearly corresponds to a =0.1. From the minimum
slope, which is 0.50 for a=1, 0.29 for a=.1, 0.14 for a=—.01 and
0.30 for our curve, we find loga=—-—0.95. For the mean of the three
elements used and T — 8500° we had log b/by = 0.13, where by = 1.70 X
X 1010 ; since for the classical »* log " = 8.14 =log by — 2.09, we have

3/ (curve) _ 2 _Iﬂ] . _
v (class) loga. by v ()™ 095+ 0.13 +2.09 =+ 1.27

Hence the damping constant is found here 19 times its classical value.
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Comparing it with the result of MINNAERT and MULDERS from the solar
lines, viz. 9 times the classical value, we see that the expectation, that in
the giant star this constant, by lack of collisions, should be smaller than
in the solar atmosphere, is not fulfilled. That it is found even larger may
possibly be ascribed to a wide variability of this constant for different
multiplets ; a comparison of curves based on identical multiplets could
supply a control. The conclusion reached from the data so far is that
collisions, compared with the spontaneous processes, do not play a
perceptible role in the energy interchanges of the atoms in the solar
atmosphere.

I wish to express my thanks to Mr. A. VAN ZUTPHEN for his care in
making the tracings and his assistance in the discussion.



