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1. The theoretical analysis of the observatlions of stellar spectra
is carried out with the aid of both inductive and deductive
methods. The pioneer work in this field of astrophysics has been
done mainly by the former methods, and very important resulis
have been reached by these. During recent years it has become
possible, however, to apply deductive methods to an increasing
number of problems within the field in question.

Deductive theoretical analysis of stellar spectra is carried out by
investigations of so called model stellar atmospheres, cf. (1).

A stellar atmosphere is, by definition, that part of a star
which is accessible to observations from the outside. The physical
structure of the atmosphere thus determines the spectrum emitted
by the star. The structure of the atmosphere is, in its turn,
given by 1. its chemical composition, and 2. the influence of
the interior star, as described by a number of factors specifying
the physical conditions at the lower boundary of the atmosphere.

A model stellar atmosphere is specified by a number of
paramelers, describing its chemical composition and the phy-
sical condilions at its lower boundary. In principle, the struc-
ture of such an atmosphere, and the spectrum emitted by it,
can be calculated by physical theory. A priori, the parameters
of a model stellar atmosphere can be chosen arbitrarily. The
ultimate aim of the theoretical study of model stellar atmospheres
is, of course, to determine the parameters in such a way that
complele agreement is obtained between the various observed
stellar spectra and the corresponding theoretically calculated
spectra. To achieve this purpose it is necessary to investigate a
great number of model stellar atmospheres, varying the para-
meters systematically. Complete agreement between theoretical
and observed spectrum can be assumed to mean identity in
structure of the real stellar atmosphere and the considered model
stellar atmosphere.

1*
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In specifying model stellar atmospheres it is generally neces-
sary to make certain simplifying assumptions. Thus, as a rule,
and in particular also in the present investigation, the analysis
is restricted by the assumption that the atmosphere is symme-
trical with respect to the centre of the star, so that the physical
parameters vary with the depth in the atmosphere only. It is
further assumed that the atmosphere is in mechanical equili-
brium, and that the chemical composition is constant throughout
the atmosphere. As far as is known at present these assump-
tions mean only small departures from the actual conditions
of normal stars.

A model stellar atmosphere of the simplified type considered
is completely specified by the effective temperature T, (deter-
mined by the outward net-flux of energy per unit area), the
gravity ¢, and the relative abundances of the elements. In prac-
tice it is only necessary to consider a rather limited number of
the elements, since the structure of actual stellar atmospheres
is practically uninfluenced by the great majority of the elements
on account of their small abundance.

Given the effective temperature 7', the gravity g, and the
chemical composition of a model stellar atmosphere, the first
step in the theoretical calculations leading up to the calculation
of the emitted spectrum is the determination of temperature T,
total pressure p, electron pressure p,, and opacily » as a function
of the geometrical depth, or the optical depth z. The next step
is the calculation of the coefficients of continuous absorption
and emission, and the coefficients of line absorption and emission.
These coefficients must be known, for all wave lengths, as
functions of the depth. The final step consists in the evaluation-
of the radiation field, in particular the radiation field on the
surface, which gives the emitted spectrum.

In the present investigation we shall consider only the first
of the problems menlioned, namely, the calculation of tempera-
ture 7, total pressure p, electron pressure p,, and opacity z as
functions of the optical depth z. The [inal result of the investiga-
tions will consist of tables of these functions for a number of model
stellar atmospheres, The results here obtained will be utilized in
further calculations of the continuous spectrum, and of selected
absorption lines, for the model stellar atmospheres considered.
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In a previous paper (2) the author has considered the problem
of model solar atmospheres, defined by values of T, and g equal
to those valid for the sun (T, = 5740°, logg = 4.44). It was
shown that certain discrepancies between theory and observation
previously encountered in the study of model solar atmospheres
were entirely removed when the opacity of the atmospheric
mafter was calculated with due regard to the effect, discovered
by WriLpt (3), of the continuous absorption by the negative hy-
drogen ion. The comparison of observed and calculated solar
spectra led -to the determination of a number of the chemical
parameters for the solar atmosphere, viz. the ratio A between
the abundance of hydrogen and all the metals, and the relative
abundances of hydrogen, sodium, potassium, calcium and mag-
nesium. '

In the present investigation the methods for calculating p,
p, and % as functions of » developed in the author’s paper men-
tioned above are applied to a number of model stellar atmo-
spheres. The models studied cover the range of effective tempera-
ture T, from that of GO stars like the sun (7, = 5740°) to
that of A5 stars (T, = 8500°). The range of effective gravity g
covered corresponds to a region in the Hertzsprung-Russell-
diagram, roughly - between a line somewhat below the main
series and a line around M, = 07, i.e. slightly above the giant
branch. The hydrogen-metal ratio A was varied within the limits
logA = 3.4 and logd = 4.2, . ’

The values of the parameters of the model atmospheres are
shown in the table below. The value of f,, i.e. the value of
5040°

the temperature function 6 = at the surface of the star

(T, = 0.84 7)), is given instead of T,. Approximate values of
the spectral type and visual absolute magnitude are also inserted
for convenience.

For 6, = 0.7 a variation of logA within the range from 3.4
to 4.2 has practically no influence on the structure of the model
atmosphere.

In addition to the model atmospheres listed on p. 6 a few spe-
cial model atmospheres were also considered, namely 6, = 1.041,
log ¢ = 4.44 (the Sun) for logA = 3.0, 3.4, 3.8, and 4.2, further
6,=1.041, log g = 3.0 (Capella) for log4A = 3.4, 3.8, and 4.2, and
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o / logg = 3.0 3.5 4.0 4.5
10 logA = 34 log A = 34 log A — 34 logA = 34
F7 3.8 F§ 38 FO 3.8 GO 38
om 42 +om 42 44m 42 5m 49
9 log4d = 34 logA = 34 logA = 34
0. F4 3.8 Fd 3.8 F5 3.8

+ 1m 4.2 —+ 3m 42 . 4b6m 472
logA = 34 log4 = 34 logd = 34

038 FO 3.8 Fo 3.8 FO 3.8
Qm 49 + Qm 49 + 4m 4.2
log A = 3.8 logA = 3.8 logA = 38
A5 Ab Ab

0.7 om _|__ m -+ gm

finally 8, = 0.7, logg = 4.2, and logg = 2.5 (cA 5 star) for log
A = 3.8. Altogether forty-five model stellar atmospheres have
been investigated.

The limits of the range of effective temperatures 0.7 << 6, < 1.04,
corresponding to the range of spectral types A 5—G 0, were fixed
according (o the following considerations. For stellar atmospheres
with temperatures considerably lower than that of the sun it
becomes difficult to distingnish between the conlinuous spectrum
and the absorption line spectrum, both observalionally and
theoretically. Also the influence of molecular bands on the
opacity probably becomes of importance. An accurale calculation
of the structure of these atmospheres therefore presents addilional
difficulties, which have not yet been completely solved. On the
other hand, for stars with higher temperatures than A4 5, electron
scattering becomes of importance in the calculation of the opacity.
Although it would not have presented very great difficulties to
solve the problems arising in this connection, it was thought
advisable to reserve the study of high temperature atmospheres
for a following investigation.

It is well known that, while the upper layers of a stellal
atmosphere are convectively stable, the deeper layers are charac-
terized by convective instability, cf. (4). It has not yet been possible,
however, to reach a final solution of the problems connected
with the question of the influence of convective instability upon
the structure of the unstable layers, cf. (5).

UnsdLp and Siepenrtorr assumed that the structure of the
unstable zone is governed by the equations valid in radiational
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equilibrium. Brermann, on the other hand, assumed that the
temperature gradient in the unstable layers is everywhere equal
to the adiabatic gradient. The two assumptions clearly represent
ideal limiting cases, so that the true structure would be inter-
mediate between the structures calculaled according to them.

In the present invesligation the structure of the convectively
unstable layers is calculated separately according to both assump-
tions. The calculations have heen made according to the methods
developed by Uns6Lp, BiermanN, and StepeENTOPF (5). In a recent
paper RupksoBing (6) has adapted these methods to the calcu-
lation of model stellar atmospheres of the type considered here.
In particular the continuous absorplion by the negative hydrogen
ion was taken into account. RupkseBing's procedure has been
employed in calculating the structure of the convectively unstable
layer for all the stellar models considered here.

In the following sections 2—4, the procedure of calculation
of the opacity and prcssur'e tables is described in somewhat
greater delail than in the paper by the author quoted above (2).
These, brief summaries of which have been previously given (2),
are collected in an appendix. The methods of calculation of the
model stellar atmospheres are discussed in sections 5—7. The
tables giving the structure of the model stellar atmospheres con-
sidered are given in the appendix. The results obtained are dis-
cussed in sections 8 and 9.

The calculation of the opacity tables and pressure tables re-
quired for the determination of the structure of the model atmo-
spheres considered was made by M.Rupxsesing, K.A. THERNGE,
and the author. The calculations of the model atmospheres
were made by K. GyLpeENkaERNE, M. Runpkigring, and the author.

The present investigation was supported by a grant from the
CARLSBERG Founparion. The author wishes to express his best
thanks to the directors of the Founpation for this subvention.

2. When the chemical composition of a model stellar atmo-
sphere is specified, it is possible to construct tables giving the
electron pressure p, and the opacity » of the stellar atmospheric
gas as a function of temperature T and total pressure p. _

The chemical composition of the model atmospheres investi-
gated was chosen according to the following considerations. The
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analysis of the solar spectrum has shown (cf. Russerr (7),
Wirpr (3), MENzEL (8), B. STROMGREN (2), and TEN BRUGGEN-
caTE (9)) that hydrogen is by far the most abundant element
in the solar atmosphere. Next follow helium, oxygen, carbon,
nitrogen, and perhaps neon. Then follow magnesium, silicon,
iron, calcium, aluminum, and sodium. For the rest of the ele-
ments the abundance is so small that they need not be considered
in this connection.

The analysis of the spectrum of # Scorpii by UnsdLp (10) has
yielded a similar result.

We now have to consider the contribution of the various ele-
ments to the electron pressure and to the opacity. The ionization
potential of hydrogen is 13.53 volts. For helium, oxygen, nitrogen
and neon the ionization potential is higher and the abundance
compared with that of hydrogen so much lower that the con-
tribution of these elements both to the electron pressure and to
the opacity can be neglecled.

The elements of the metal group have ionization potentials
from 5 to 8 volts. In spite of their low abundance they contri-
bute the major part of the electron pressure at low temperatu-
res when the degree of ionization of hydrogen is very small
The contribution of the metal atoms and ions to the opacity
may be neglected in comparison with that of the neutral hydro-
gen atoms and the negative hydrogen ion (cf. (2)).

The case of carbon requires special consideration. The ion-
ization potential is 11.22 volts, or 2.31 volts lower than that of
hydrogen. The abundances of hydrogen, carbon and all the me-
tals put together are probably roughly in the ratios 10000:10: 1.
Assuming these ratios we find that at high and intermediate
temperatures (#<0.6) carbon contributes a few per cent. of the
electron pressure. For lower temperatures, the contribution is
higher, rising to about eighteen per cent. of that of hydrogen at
6 = 0.9, and about thirty per cent. at § = 1.0. At this tempera-
ture, however, the metals contribute more to the electron pres-
sure than hydrogen, except for very low pressures (p,<C 0.1 bar,
i. e. dyne per square centimeter). With the exception of a small
part of the relevant pressure-temperature range the relative con-
tribution of carbon to the electron pressure is, therefore, less
than ten per cent., generally much less. The relative contribu-
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tion of carbon to the opacity is easily seen to be smaller than
that of the metals, and therefore negligible.

In the present investigation the influence of carbon upon
electron pressure and opacity has been neglected.

The data given above of course depend upon the assumed
relative abundance of carbon. Subsequent investigations might
possibly lead to a higher value of the abundance, thus making
it desirable to consider the influence of carbon. A corresponding
revision of the present calculation would present no difficulties.
It would, however, be possible to obtain approximate values of
the corrections to the model atmosphere tables (for radiative equi-
librium) given in the present investigation in the following way.
The ratio of the number of free electrons contributed by carbon
and by hydrogen on account of the relatively small difference
in ionization potential varies relatively little in the relevant part
of the atmosphere. It is, therefore, a reasonably good approxi-
mation to put the ratio in question equal to a suitably chosen
constant, k. Then it can be shown (cf. p. 35) that the corrected
values of p, p, and T as functions of z are obtained from the
tables when these are entered with arguments (1+ k) gand (1 + &) 4
instead of g and A, and the pressure thus obtained is divided
by (1 + k).

In our investigation we have assumed that practically the
whole weight of the atmospheric matter is contributed by hydro-
gen, This is in agreement with the resulls obtlained so far from
the quantitative analysis of stellar atmospheres. It may become
desirable, however, to consider model atmospheres with an in-
creased content of helinm and oxygen (c¢f. Biermann (5)), in
which these two elements contribute appreciably to the weight
(without contributing materially to the electron pressure or the
opacity). Tables giving the structure of such atmospheres can
easily be obtained by a simple transformation of the tables of
our investigation. It is in fact easy to prove (cf. p. 34) that cor-
rect values of p, p, and T are obtained when the tables are en-

tered with the argument :‘% instead of ¢, where X is the hydro-

gen content (relative weight) of the atmospheric matter.
Summarizing, we see that the model almospheres considered
in the present investigation are characterized by a chemical com-
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position consisting of a mixlure of hydrogen and metals (mag-
nesium, silicon, iron, calcium, aluminum, and sodium). The
number of hydrogen atoms and ions per unit volume is equal
to A times the total number of metal atoms and ions. The value
of the constant 4 is so large that only hydrogen contributes to
the opacity. Both hydrogen and the metals contribute to the elec-
tron pressure. ‘

In the relevant range of pressure and temperature the metals
are strongly ionized. In calculating the contribution of the metals
to the electron pressure it is only necessary to consider singly
ionized ions, because the contribution due to higher stages of
ionization are always very small as compared with that of hy-
drogen, since the ionization potentials of the metal ions never
are much smaller than that of hydrogen, while the abundances
are very much smaller.

In the major part of the range of pressure and temperature
it is in fact a very good approximation to put the number of
electrons contributed per metal atomic particle equal to 1. In
the whole of the relevant range this number is higher than 0.5.
From this fact and the fact that the differences between the
lonization potentials of the various metals are comparatively
small it follows that the coniribution of the metals to the elec-
tron pressure is not sensitive to changes in the relative abun-
dances of the metals infer se. The actual calculations were made
with a composition equal to that found by Gowrpscumipt (11)
for the meteorites. This agrees remarkably well with the result
of the quantitative analysis of the solar atmosphere (cf. (2)). The
relative abundances assumed are shown in the following table.

Adopted relative

Element number of atoms
Mg............... 0.30
) 0.33
Fe . .............. 0.30
Ca............... 0.02
Al ... ... 0.03
Na............... 0.02

Thus we see that the only parameter of chemical constitu-
tion which ‘it is necessary to vary in the calculation of the ba-
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sic tables of electron pressure and opacity, is the ratio A be-
tween the number of hydrogen atoms and ions per unit volume
and the number of metal atoms and ions per unit volume. The
analysis of the solar spectrum leads to a value of A equal to
8000 (cf. (2)). In the present investigation a range of A from
2500 (for some of the tables from 1000) to 16000 is covered.

3. The opacity'of the atmospheric gas is calculated as the
RossELAND mean % of the continuous absorption coefficient x,
(cf. f. inst. (4)). As mentioned above only hydrogen contributes
to the latter.

The coefficient #, of continuous absorption due to hydrogen
can be calculated for all frequencies in the required range of
frequency. », when the temperature 7 and the electron pressure
P, are known. The continuous absorption coefficient for a given
frequency is the sum of contributions from the various slation-
ary states of the neutral hydrogen atom and the one existing
state of the negative hydrogen ion.

The continuous absorption coefficient per atom or ion in the
stationary states mentioned is known from quantum-mechanical
calculations. For neutral hydrogen we have (cf. UnsdLp (4) and
the literature quoted there):

64 7% m_e' 1 . B
— - ‘or v > .
S B s o))

v

a, (n) =

Here «,(n) is the continuous absorption coefficient per hy-
drogen atom in the stationary state with principal quantum num-
ber n, while g,(n) is a correcting factor depending upon » and
n, which is always very nearly equal to 1. In the present investi-
gation we have, following UnsoLp, put all g, (n) equal to 1.
The quantity »(n) is the frequency of the series limit for the
stationary state n.

Introducing numerical values of the natural constants m,, e, c,
and h in (1) we get:

ay(n):1.04-10—’”-l_< A >3 | (2

72 \1000 A

The continuous absorption coefficient of the negative hydro-
gen ion has been calculated by Massey and Bartes (12). The
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resulting value of the continuous absorplion coefficient per ne-
gative hiydrogen ion is shown for the frequency range correspond-
ing to wave lengths between 3000A and 18000 A in the follow-
ing table.

A a;
3000 A 23 . 10718
4000 26
5000 25
6000 29
7000 18
8000 14

10000 9
18000 0

In the range between 3000 A and 7000 A the variations of a
are less than - 20 per cent. Outside this range the value of the
continuous absorption coefficient of the megative hydrogen ion
has very little inflnence upon the opacity. This is so because
even at the lowest temperatures in question the infra-red part
of the spectrum has very little weight when forming the RossEk-
LAND mean. For the ‘part of the spectrum in the far ultra-violet
beyond 3000 A the same is true for the lower temperalures. For
the higher temperatures, on the other hand, the contribution
from neutral hydrogen atoms is much greater than that from
negative hydrogen ions. ’

For the range between 3000 A and 7000 A observations of the
intensity distribution of the conlinuous spectrum of the sun indi-
cate small variations of the absorplion coefficient with wave
length (cf. RAupeENBUScH (13)) which are in the opposite direction
of the variation shown by the theoretically calculated values.

In view of these facts it was considered appropriate and suf-
ficiently accurate to adopt an absorption coefficient of the nega-
tive hydrogen ion independent of frequency and equal to the
maximum value calculated for 4 about 4400 A.

RUDKJGBING (6) has calculated the opacity according to a dif-
ferent assumption, namely, that the absorption coefficient is con-
stant for all wave lengths greater than that of maximum absorp-
tion according to Massey and Bares, while it follows Massey
and BaTEes’s curve for the shorter wave lengths. The resulting
opacities, as was to be expected, differed only slightly from those
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calculated in the present investigation. In a recent investigation
RupxigsinG (14) has revised the quanlum-mechanical caleculation
of the conlinuous absorption coefficient in the far ultra-violet
and thereby obtained values not much below the maximum va-
lue in the region 500—1000 A. In view of this result we have
_preferred the opacity tables calculated on the assumption of
constant absorption coefficient also in the ultra-violet.

The continuous absorption coefficient for any given frequency
can now be evaluated if the distribution over the three stages
of ionization and over the various stationary states of neutral
hydrogen are known. This distribution is governed by the fol-
lowing equations:

Ty
N (2 7cm) 2q L
NP = g L DEe @
i
ES T
N+ (27em)? 2g,+ 5 T
NH pe - hg gH (]\T)d ‘ (4)
Ig—I(n)
N, (n) 5 ——
—— = n’e (5)
Ny

Here Ny, Ny—, and N+ denote the number of neutral hy-
drogen atom$ in the ground state, negalive hydrogen ions, and
positive hydrogen ions per unit volume, while g, g,—, and g, +
are the corresponding statistical weights, and Ig—, I, I(n) the
ionization potentials of the negative hydrogen ion, the neutral
hydrogen atom in the ground state, and in the stationary slate n.

The statistical weighls are g5 = 2, gg— = 1, gy+ = 1, while

.b3 .. .
I, = 13.53 volts and I(n) = 13;1;)* volls. The ionization potential

I of the negative hydrogen ion has been evalnated by HyLLER-

248 (15) by means of quantum-mechanical calculations. We have

adopted the value I;— = 0.70 volis. .
Introducing these values, and further the temperature function

 5040°

- ®)
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we can write the ionization equations and equation (5) as
follows:

Ny~ 5
H
log—— = —0.12+0.706 — log T+logp, @
o
. o
log Nﬁ’i = —0.48~13.539+%log T—logp, ®)
4 H =
N (n) /
Jog ;’J — 2log n~13.53(1—n12>9. (9)
H

Here the electron pressure must be measured in bars (i.e.
dynes per square centimeter). We shall use this unit throughout
(1 atm = 1.01-10° bar).

With the aid of equations(7), (8), and (9) the distribution
over the stationary states in question can be found as a funec-
tion of the electron pressure p, and the temperature function 6.
The atomic continuous absorption coefficient of the various sta-
tionary states being also known, the resulting continuous absorp-
tion coefficient #, per gram hydrogen can be evaluated. The final
step is the calculalion of the RoSSELAND mean x:

1 13(11_ ute “du ‘ 10
P 4:7.54”0;‘” (1 _e-u)a’ . ( )
where
hy
= — 1
“ kT an
or .
2
u = —84—20»‘5‘9. (12)

The actual calculations of the tables giving the opacity = as
a function of # and p, were carried out as follows. For a given
value of the temperature function 6 the frequency dependence
of the continuous absorption coefficient due to neutral hydrogen
is fixed, independently of the electron pressure. The frequency de-
pendence of the continuous absorption coefficient due to the
negative hydrogen ion is independent of both 6 and p,. The
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resulting absorption coefficient x,, however, shows a run with
the frequency which, for given 6, depends upon p,. Instead of
considering immediately the change of the frequency dependence
of x, with p,, we shall investigate, first, the change of frequency
dependence of #», with the ratio of the absorption by the nega-
tive hydrogen ion and that of neutral hydrogen.

In the limiting case of negligible absorption by the negative
hydrogen ion (sufficiently small p,) the frequency dependence of
%, is that of neutral hydrogen for the value of # considered, and
the opacity is equal to %, the RossELanp mean of the neutral
hydrogen absorption coefficient:

1
%y 4 gt

Ll 4 —u
15§ 1 ute du (13)

Sy () (1—e %

This has been calculated by UnsoLp (cf. (4)) as a funclion
of 8. The values given by UnséLp were used in our calculations
(after corrections of an error for § = 0.5, viz. log #, 1.69 instead ~
of 1.59). '

The absorption coefficient of the negative hydrogen ion is
assumed to be independent of the frequency, equal to x,—. As
a measure of the ratio of the absorption of the negative hydro-

X —
gen ion and that of neutral hydrogen we use . We thus cal-
- g
culate, first, a table giving the ratio _i as a function of 8 and
g 4

A

From equations (1) and (5) we obtain the following expres-
sion for the absorption coefficient %, (H) of neutral hydrogen,
per gram neutral hydrogen in the ground state:

() 1 647" me® 1 g S
x, = — — — e,
’ m, 3)3 ch® (kT)* o* == n’ 14
where '
hy
= 7 15)
= (
1
g
e =kt (16)

and
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1 .
un.: R a7

while my, is the mass of the hydrogen atom. For a given » the
sum has to be extended over all n, for which the corresponding
absorption edge has a smaller frequency than », i.e. n, <u.
Following UnsoLp (4) we approximate the sum of the terms
with n>5 in (14) by the corresponding integral. Introducing

1 647* me?® 1

= — — ~¢ H 18)
my 33 ch® (kT)? (
and
4_7
1 U, 1 u,
D= gt P e (19)
ll“<ll
we then have
D
and consequently according to (10)
' 1 5 1071 ae "
— = L’lg Lue du (21)
“u 47r4Fb0D (1—e ™

The following table gives F and D for the required values
of the temperature function 8. The table also gives u, for the
absorptlion edges n = 1, 2, 3 and 4. Between successive absorp-
tion edges D is constant according 1o equation (19). The values.
of D for the frequency region of the LyMaN continuum (1 < 912 4)
are not given, since for all the temperatures considered the absorp-
tion coefficient is here so high that the contribution to the opa-
city integral in equation (21) is negligible.

The table further contains the conlributions of the variocus
frequency regions to the opacity integral (with omission of the
factor I), the sum I of these contributions, and finally the re-
sulting neutral hydrogen opacity

I

SIY

(22)

e

or

(23)

g

|
k!
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6=03 logF =553

Contr.
noou, D toX
1 934

1.503 93.3
2 234

0.210 4.2
3 1.04

0.106 0.1
4 0.58

0.078 0.0

=976

log z,, — 3.54

=07 logF=122

noou, D Ct?)n;.

12180 °
2066 54

2 545
0.534 691

3 242
0.116 8.7

4 1.36
0.055 1.0
2=2842

log%, = 9.29 —10

6=04 logF =455

Contr.
o b to X
1 1246
3.066 584
2 312
0.248 145
3 1.38
0.100 0.6
4 0.78
0.066 0.0
X =1735
Iog;?H=2468

6=08 logF =004

Contr.
noou, D to 8

1 24.92
64.19 2.2

2 6.23
0.719 78.2

3 277
0.129 15.2

4 1.56
0.054 2.0
X¥=09076

log#, = 8.056 — 10

6=05 logF—3.49

Contr.
noou, D to X

1 1558
T 6.448 285

2 3.90
0.310 32.0

3 1.73
0101 18

4 0.97
0.060 01
2= 624

logz, = 1.69

6=09 logF—8.84

Contr.
n ou, D to X
1 28.04
139.3 0.8
2 701
0.979 78.5
3 312
. 0.145 23.8
4 175
0.055 3.7
2 =106.8

6 =06 logF = 2.37

Contr.
noou, D to 3

1 18.69
13.97 12.7

2 467
' 0.402 52.3

3 208 -

) 0107 4.4

4 1.17
0.056 0.4
2 =098

log x, = 0.53

6=10 logl =7.62

Contr.
noou, D to X
1 31.15
302.6 0.3
2 7.79 '
1.345 72.0
3 346
0.165 34.0
4 1.95
0.056 6.2
2 =1125

log %, = 5.57— 10

LT
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Except for # = 0.9 and # = 1.0 corresponding values have
been given by Uwsorp (cf. (4), p. 121). Our values agree with
UnsOnp’s within a few units. of the last decimal.

Considering again the case of both neutral hvdrogen and the
negative hydrogen jon contributing to the opacity, we now in-
troduce, for each separate temperature, %, (reckoned per gram
neutral hydrogen in the ground state) as the unit of absorption
coefficient. From equations (20) and (23) we get '

x, (H) D>

P u?

(24

Yy

The ratio between the resulling continuous absorption co-
efficients z, and %, is

P x, (H)%—sz

DZ - -
: — = (25)
2 u Ly

N
m =

Introducing this in the opacity integral we find

x_ﬂ _ - —— - dn1.. (26)
Fa

By means of equalion(26) the required quantity }4 can be
H

x J—
H .
found when -~ and # are known. The calculations were car-
¥4
H

x —
ried out for 6 = 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1.0 and log ;i
' I

equal to 8.0, 8.4, 8.8, 9.2, 9.6, 0.0, 0.4, 0.8, 1.2, 1.6, 2.0. In each
case the integral was calculated numerically. The integrand was
evaluated for the values of u corresponding to the absorption
edges (uy, uy, uy, and u,) and at three additional equidistant
points belween successive absorption edges, so that the contri-
bution of each interval with constant D to the integral could be
found with the aid of Cotes’ five-term formula for equidistant
abscissae, viz.
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SZ}"(.?C) do = %(b—a)[7 f(a)+32f<q+ b{;£>v

b—a
2

> + 392 f<a + i(b; “)> +7 /(b)] .

+12 f<a+

The final table (Table 2, p. 39) was calculated by interpolation

X
to the interval 0.1 instead of 0.4 for the argument log oA

0:4
glance at the table shows that the variation of the tabulated

quantity log }i with 6 is quite small. This is the principal ad-
"
vantage of the chosen procedure.

With the aid of Table 2 a table of log» with arguments 8 and
log p, could easily be constructed. First, log #y 1s compuled.
The number of neutral hydrogen atoms in the ground state per
gram is practically equal to

Ly, 27)

my,

where x, is the degree of ionization of hydrogen. The latter is
calculated according to equalion (4).In Table 3, p.40, —log (1 — )
is given as a function of f and log p,. The opacity per neutral
hydrogen atom in the ground state being known as a function
of 6, logz, follows (cf. Table 1, p. 38).

The number N,— of negative hydrogen ions per gram follows
[rom equations (7) and (27):

1 5
log Ny = log m, 0.124+0.70 6 — _log T+ log p, +log (1 —a,,).  (28)

The continuous absorption coefficient per negative hydrogen
ion has been assumed to be equal to 26 10~ (cf. p. 12). For
#;— we therefore get

logry— = 7.21~0.124+0.70 6 — 7 log T+ log p, +log (1 — ;). (29)
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Table 1, p. 38, togelher with Table 3, p. 40, mentioned above,

2or—
facilitates the calculation of log #y, log #p—, and log o
- ;{H
A — o®
With arguments 6 and log T we find log -~ from Table 2.
* gy ‘"

Since log z,, is known, the required value of log # follows im-
mediately.

Table 4 contains the calculated values of log x with argu-
ments ¢ and log p,. Except for very small p, (p, < 1bar) it was
not necessary to extend the table beyond # = 0.9, since absorp-
tion by neutral hydrogen is negligible for > 0.9, so that log »
is here practically equal to log #— [corrected for the averaged
effect of induced emission by subtracting 0.02 from the logarithm,
cf. equation (10)], which is calenlated with the aid of Table 1.

It should be emphasized that the table giving the logarithm
of the opacity log % with arguments # and log p,, is valid for
all values of the hydrogen-metal ratio A.

4. For the calculation of the structure of a model stellar at-"
mosphere the opacity » must be known as a function of # and
the total pressure p. Since z has been calculated as a function
of 8 and the electron pressure p,, the next step will be the con-
struction of tables giving the relation between p, and p, and
thus characterizing the degree of ionization of the particular
element mixture of the model atmosphere considered.

- The following element mixture is adopted in the present in-
vestigation (cf. p. 10)

Relative
Element number of atoms

H A

Mg ... ................ 0.30
S 0.33
Fe ... ... ... ...... 0.30
Ca ................... 0.02
Al 0.03
Na ..o . 0.02

1

The mixture is thus characterized by one variable parameter,
namely, the ratio 4 (4 >>1) between the number of atomic
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particles (atoms and ions) of hydrogen and the corresponding
number for all metals together.

~ Denoting the degree of ionization of hydrogen by x,, and
that of a metal by «,(i =1, 2, ... 6), and denoting further the

6

relative metal abundances by “i(Z o, = 1)? we get the follow-
i=1

ing expression for the number of free electrons N, per unit volume:

6
N,
N, = Npxg+ ‘fz oy v (30)

i=1

Here N, is the number of hydrogen atoms and ions per unit
volume, so that the number of neutral atoms is Ny(1—uxp),
the number of ions N,x,, and the numbel of free electrons
contributed by hydrogen N x,. The number of atoms and singly
ionized ions of any metal (the doubly and multiply ionized me-
tal ions can bhe neglected, cf. p.8) is _Aﬂ ;. Hence the corre-

AT
sponding contribution to the number of free electrons is XH oy,

Introducing the average degree of ionization x,, of the me-
tals defined by
6
Xy = >, x, (31)
i=1
equation (30) becomes

N
N, = Ngyaxg + *AIZ'TM' (32)

Now, since A4 is here always assumed to be greater than
1000, the total number N of particles per unit volume is prac-
tically equal to the number N, of hydrogen atoms and ions plus
the number of free electrons contributed by hydrogen

N = Ng(1+x). (33)

The ratio of electron pressure p, to total pressure p is equal
to the ratio of N, to N. We thus have

Pe xH 1 Ly
L T (34)
Al x,

p 1+ay,
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The second term on the right-hand side of (34) is negligible
as compared with the first, except when w«, is very small
Hence, it is permissible to substitute 1 for 1 +x, in the term
in question,

L. il 1

P =1+xH+ZxM. (39)

The degree of ionization ay, of hydrogen is given by equation

14+

(8). Table 5 gives log 7 with arguments ¢ and log p,

2y
computed according to this egquation.

The degree of ionization of each metal in the assumed melal
mixture was computed according to the standard methods (cf.
Unsorp (4)). The average degree of ionization a,; of the metals
then was found according to equation (31). In Table 6 the quan-
lity @, is given as a function of # and log p,.

By means of Table 5 giving x; and Table 6 giving x,, the

. P . . “\
ratio = can be calculated according to equation (35). This means
D [

that p can be found corresponding to given values of 6 and p,.
The calculation of p, however, has to be made for each sepa-
rate value of 4, since 4 enters into equation (35).

Table 7 gives log p with arguments 6 and log p,. It consists
of four separate tables valid for logd = 3.0, 3.4, 3.8, and 4.2.
The range of # covered by the table is 0.60 <9 < 1.04. For
#-<0.6 the contribution of the metals to the electron pressure
is negligible as compared with that of hydrogen, so that log p
has practically the same value for all four values of A and for
pure hydrogen x, (A = o0). The range of 6 from 0.30 to 0.60
is therefore covered by a single table.

It is sometimes necessary to find log p, when log p and 6 are
given. This is possible with the aid of Table 7 by backward
interpolation. For the sake of convenience, however, a set of
lables—Table 8—has been computed giving log p, with argu-
ments 6 and log p for log A = 3.0, 3.4, 3.8, and 4.2. The range
of # from 0.30 to 0.60 is covered by a table valid for all four
values of A as well as for pure hydrogen.

Table 4 (cf. p. 42) gives the opacily » with arguments 6 and
log p,, while Table 7, or Table 8, giveslthe relation between log p
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and log p, for each 6 and A. By combining these tables it is
therefore possible to construct tables—Table 9—giving log =
with arguments 6 and log p,. For 0.60 =<6 =<1.04 there are
four separale tables for log 4 = 3.0, 3.4, 3.8, and 4.2. For
0.30 <6< 0.60 there is again only one table, valid also for pure
hydrogen. )

Table 9 completes the series of auxiliary tables.

We have previously considered the case of carbon contribut-
ing appreciably to the electron pressure (cf. p.8). In this case
we have instead of equalion (32)

N
T — A | ' [ q
J\(e = AHxH—;— NCxCTTmBI‘ (36)
Putting
N,
N, P
Yo

we get from equations (33) and (36), neglecting again x, in
comparison with 1 in the last term,

D, x, 1 =z, 1

o — — — s 7

p 1—l-xH+Bl+mH+AlM (37)
or

P, xy | 1306) 1

== L Ty, (38)

p 1+xH( Ba,] A™H

Lag 1x
Now — — can be put equal to a constant k= _Z€ equal to the
B xH 1a. B xH
average value of - in the relevant layers of lhe atmosphere

BXg
(cf. p. 9). With .
1a,.
X
=1L =
K=1- B, 1+ k (39)
equation (38) then becomes
P, _ @y, .1 '
p T ida, AT (40)

or

Ep ~ 1+a,  FA%u (41)
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We shall malke use of this equation later on (c¢f. p.85) in a
discussion of the influence of an appreciable carbon admixture
upon the structure of model stellar atmospheres.

5. The model stellar atmospheres here considered are assumed
to be in mechanical equilibrinm. The gravity ¢ is sel con-
stant throughouat the alinosphere. Radiation pressure can be neg-
lected. For the atmospheres cousidered its gradient is generally
quite small as compared with that of gas pressure. The corre-
sponding reduclion of gravity (cf. UnséLp (4)) is less than five
per cenl. except for the cA 5 atmosphere tabulated on p. 85.

Under these circumstances the equation expressing mechani-
cal equilibrium is

dp
= — 2
dh gg’ (4‘)

where p, as before, is the total gas pressure, ¢ is the density of
the atmospheric gas, while i is the height of the point consi-
dered over some arbitrarily chosen fixed level.

In this section we shall consider only the case of the
temperature gradient being everywhere given by the equations
valid in radiational equilibrium (ef. p. 6). We then define the
optical depth z through

dv = —zodh ©(43)

and the additional condilion that = is zero at the top of the at-
mosphere. Here x is the opacity defined by equation (10) as the
Rosseranp mean of the continuous absorption coefficient.
From equations (42) and (43) one obtains
dp

ds (44)

LIRS

This means that by introducing the optical depth instead of
the geometrical depth it is possible to eliminate the density from
the problem.

In radiational equilibrium the standard equation connecting
optical depth and temperature is valid,

1.3

T4 == Ti <§+ZT>, (45)

~or



7“:7%@+ga, | (46)

where

is the surface temperature, while T, is the effective temperature.
Equation (45) is only approximately correct, but the approx-

imation was considered sufficient for our purposes.
Introducing- again the temperature function

5040°
-2, (47)
equation (46) becomes
. 3 1
6=, (1+ 50 % ‘ (48)

where 6, is the value of the temperature function 6 on the sur-
face of the atmosphere, ' ‘

In the previous section we have considered the problem of
calculating the opacity x as a function of # and p. Tables of
log = with arguments # and log p are given in the appendix
(Table 9). We can, therefore, consider ¥ as a known function of
¢ and p,

z = %(6,p). 49

Comparing now equations (44), (48), and (49), we see that
for a given model atmosphere—for which 6,, g and A4 are
specified—p can be found as a function of # by integrating
the differential equation (44). The solution is fixed by the bound-
ary condition that p = 0 for = = 0. In general the solution has
to be calculated by means of numerical integration.

In carrying out the numerical integration it is convenient to
introduce log p as the independent variable. From (44) we get

dr 1 _

dlogp glogexp’ (50)

where ¢ is the base of the natural logarithms, while log means the
logarithm with base 10, or, with regard to the boundary condition,
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logp
Sé(é?,p)pdlogp- (51)

z (log p) :— gloge )7}

The numerical integration for a model slellar atmosphere
with given values of 6, g, and A, is now carried out as follows.
It is started at a point, where the optical depth is so small that
8 according to equation (48) is practically equal to 6,. Then

«logp
r(logp) = \

Jloge m_200(60, pypdlogp (z<<<<1), (52)
which means that ¢ can be found as a function of log p by a
quadrature, use being made of the x-table, with 6 = 8,. The
quadrature starts at a suitably chosen value of log p, for which
the integrand is practically zero. It is carried further up to a
point, where = is so large that # begins to deviate from 6.

The numerical jntegration is now continued step by step in
the usual way. With an extrapolated value of 6 one finds % from
the z-table and the corresponding value of the integrand in (52)
is calculated. From this the integral, and thus 7, is found. Fi-
nally ¢ follows by the insertion of z in (48). Should this value
of 8 deviate appreciably from the extrapolated value, the whole
process is repeated. The interval of integration was chosen so
small, however, that repetition was usually unnecessary.

The integral was determined with the aid of the standard
formula

@+ W
11;5 flxydax = %f((‘)+/'(a+11))+ coe flat(n—1D w) +
Ty @ na)+ %2 O %f’ (a+nwy+--  (53)

Here /T (a) denotes the first difference at @, i.e. the average
of the first differences f (a) —f (a—w) and f (¢ +w)— [ (a), and
ff(a+nw) the same quantity at a4 nw. The interval w was
chosen so small that the terms involving differences of the third
and higher orders were negligible.

For small and moderate values of ¢ the integration interval
of log p could be taken equal to 0.1. With increasing = the in-
terval was gradually decreased to 0.002. A glance at the result-
ing tables given in the appendix shows that this was necessary,
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because the increase of p with = gradually becomes very small.
The difficulty could also have been overcome by introducing,
from a suitably chosen point, z as the independent variable
instead of logp, i.e. calculating

-
log p (z) = log p (vy) —l--g]ogeg flwdz«. (54)
.JToxp

The frequent changes of intervals required in the adopled
method, however, are not very inconvenient.

After the completion of the integration the required values
of logp as a function of = were found by interpolation. Finally
the corresponding values of logx and logp, were found with
the aid of the auxiliary tables, Table 8 and Table 9.

The results of lhe inlegrations are collected in Tables 10,
11, 12, and 13 of the appendix. The integrations were made
wilh one more figure than given in the tables. The computational
errors of the tabular values should not exceed one or two units
of the last decimal given.

6. A glance at the tables of model stellar atmospheres given
in the appendix suffices to show that in the deeper atmospheric
layers the relative incrcase of temperature is more rapid than
that of total pressure. This means that in the layers in question
the density decreases with depth in the atmosphere.

Already before the densily gradient becomes negative, how-
ever, convectional instability sets in. The criterion for convec-
tional instability, due to K. ScHwARzSCHILD, is
ar dT

d—h (05)

adiab. rad.

Here in meansthenumerical value oftheadiabatictempera-

adiab.

. dT
ture gradient and | ——

7] the numerical value of the actual tempe-
1

rad.

rature gradient in radiational equilibrium. With regard to equation
(42) expressing the condition of mechanical equilibrium this can
be written in the form

(cllog T) - (d log T> (56)
d10g P/, q1an. dlog p/.aa. ‘
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With the aid of equations (44) and (46) one finds the fol-

. log T
lowing expression for <d %8 )
rad,

dlogp
(dlog T> _ 381 p=x (57)
legp rad. 8g 1_!_'?11/-
: 2

For the model stellar atmospheres tabulated in the appendix
this expression can easily be found as a function of =.

The adiabatic gradient has been determined by Unsdrp (4)
for a two-component gas. Identifying the two components with
hydrogen and an average metal we get an expression sufficiently
accurate for our purposes. With our notation the expression is
(cf. RupkseBiNG (6))

1 ay(1—xg) 5 Iy
1"*L35H_’_ZOCMJr 1 +xy(1— 9‘{{)(§+k7
<d]06 e (58)
dlogp)u 5 x, (1 —x,) 5 I,\%°
b by 1+xH+ 2y + L—IFH_ +ay (1 —ay) EWL'];Z{
xfﬂLEl‘M

Both for x, nearly equal to 0 and for xj nearly equal to 1
this expression tends toward 0.4. For intermediate values of xg,
it is, however, considerably smaller. This, in connection with
an increase of the radiative gradient, leads to convective insta-
bility in the layers where hydrogen becomes appreciably ionized,
as was first shown by Unsorp.

. . . dlog T
For a given value of A expression (58) for can
dl g adiab

be calculated as a function of # and logp by using the auxiliary
tables of the appendix,

For any model stellar almosphere that has been calculated
on the assumplion of radiational equilibrium it is thus possible
to compute (M> and (dlog T> and apply the criterion

dlogp adiab dl 08 rad.
(56). In this way the upper boundary of the zone of convectional
instability is determined. If it is assumed that the temperature
gradient in the unslable zone is equal to the value given by the
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equations of radiative equilibrium (ef. p.6), then the lower bound-
ary of the zone is determined in the same way.

As an example we consider the model atmosphere for 6, = 0.7,
logg = 4.0, log A = 3.8 in radiational equilibrium (cf. p. 78). The
numerical values of the radialive and adiabatic gradients are
given below as a function of 7.

. (dlog T) (dlog T)
d IOg p rad. \d log p adiab,
0.01 0.006 . 0.11
0.10 0.05 0.14
0.15 0.09 . 014
0.2 0.11 0.13
0.4 0.28 0.11
0.6 0.46 0.10
0.8 0.68 0.09
1.0 0.93 0.09
2 1.95 0.08
3 2.24 0.08
4 1.91 0.09
5 1.51 0.11
6 1.12 0.14
7 0.89 0.17
8 0.71 0.20
9 0.59 0.23
10 0.49 0.26

The convectively unstable zone is seen to extend from about
v = 0.2 to somewhat below # = 10. It should be noted that for
lower effective temperatures, such as e. g. that of the sun, the
unstable zone extends to much greater optical depths (cf. Rup-
KIOBING (6)).

In the tables of the appendix the upper houndaries of the con-
vectively unstable regions are marked with horizontal lines. With
increasing effective temperature T,and decreasing surface gravity g
the upper houndary moves towards higher atmospheric levels. An
increase of the hydrogen-metal ratio A has the same effect.

The structure of the convectively unstable zones has also
been determined according to the assumption that the tempera-
ture gradient is equal to the adiabatic value (ef. p.6). Since
dlog T)

can be calculated
diogp

for a given model stellar atmosphere (
adiab.
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according to (58) as a function of T and p, it is comparatively
simple to find log 7" as a function of log p by numerical inle-
gration (cf. Rupxigsing (6)). The results of these calculations
are given at the foot of each model almosphere table of the ap-
pendix. The much slower increase of T with p, compared with
that characterizing the atmospheres in radiational equilibrium,
is obvious. As a consequence of this the zone of convectional
instability extends to very great depths in this case (cf. Brer-
MANN (5) and Rupkierine (6)).

7. The density ¢ and the height i over a suilably chosen level
are not given in the .model atmosphere tables in the appendix.
If required they can be found from the tabulated data as follows.

The equation of state of the atmospheric gas is

p= NET, (59)

where k is the Boltzmann constant. Since practically the whole
total pressure is contributed by hydrogen, this becomes
_ Kk

My

if the degree of ionization of hydrogen is x,. The logarithm of

ko
the gas constant — is 7.916.
ITIH
The values of ¢, p and p, are given in the model atmosphere

tables of the appendix. The degree of ionization a, of hydrogen
can be found from Table 3 with arguments ¢ and logp,. The
density ¢ can thus be determined. The following table may
facilitate the calculations.

8  logp=0.0 1.0 2.0 3.0 4.0 5.0 6.0
0.3 12.14 11.14 10.14 9.14 8.14 7.14 6.14
0.4 12.02 11.02 10.02 9.02 8.02 7.02 6.02
0.3 11.92 10.92 4.92 8.92 7.92 6.92 5.92
0.6 11.84 10.84 9.84 8.84 7.84 6.84 5.84
0.7 11.77 10.77 9.77 8.77 7.77 6.77 5.77
0.8 11.72 10.72 0.72 8.72 7.72 6.72 572
0.9 11.66 10.66 9.66 8.66 7.66 6.66 5.66
1.0 11.62 10.62 9.62 8.62 7.62 6.62 5.62

The table gives —log o (14 x,)
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The geometrical height /2 can be found as a function of the op-
tical depth « by means of the tabulated data. From equation (42) we

get dh 1 p

— = =. 61
dlogp gloge g (61)
Making wse of the equation of state (60) we get
dh k-5040°11+x, (62)
dlogp* myloge g 6 |
or '

9.57 - 10" (?1 +x -

hy—h = p S z " dlogp (63)
Po

Use being made of the tabulated data and Table 3 the inte-
gral can easily be evaluated by numerical quadrature.

The following table is given as an example. It is valid for
the solar atmosphere (8, = 1.041, logg = 4.44, logd = 3.8)
assumed to be in radiational equilibrium.

T 0 T lagp logp, logx 1—ux, log ¢ h
0.01 1.037 4860 4.02 0.15 8.74 1.00 242—10 427 km
0.1 1.005 5010 4.54 0.64 9.17 1.00 2.92 251
0.3 0.949 5310 . 4.80 0.95 9.38 1.00 3.16 159
0.5 0.905 5570 4.92 1.15 9.50 1.00 3.26 114
1.0 0.828 6090 5.06 1.56 9.77 1.00 3.36 59
2.0 0.736 6850 5.16 2.19 0.23 1.00 341 15
3.0 0.681 7400 5.19 2.60 0.56 1.00 3.40 0

It follows from equation (62) that the geometrical height of a
stellar atmosphere is roughly proportional to the effective tempera-
ture T,, and roughly inversely proportional to the gravity g.

8. We shall now discuss some of the features shown by the
data tabulated in the model atmosphere tables of the appendix.

Since the tables have four arguments, viz. 6, logg, logA,
and 7, an intercomparison cannot be conveniently made. We
have therefore made extracts from the tables for two values of
z, namely, for + = 0.3 as a poinl representative of conditions
influencing absorption lines {(cf. (2)), and ¢ = 0.7 similarly as
a representalive point with regard to the continuous spectrum.
Separate tables are given below for log p, logp, and logx.



1.0
09
0.8
0.7

e0
1.0
0.9
0.8
0.7

N
1.0
0.9
0.8
0.7

6O
1.0
0.9
0.8
0.7

60
1.0
0.9
0.3
0.7

6()
1.0
0.9
0.8
0.7

32

0911
0.820
0.729
0.638

<]

0.836
0.752
0.669
0.585

0.911
0.820
0.729
0.638

0.836
0.752
0.669
0.585

0.911
0.820
0.729
0.638

0.836
0.752
0.669
0.585

7=10.3, logAd = 34

logg=3.0 385 40 45

3.86 413 4.39 4.66
4.05 4.35 4.64

=07, logd = 3.4

logg=30 35 40 45

403 431 459 4.86
418 450 4.80

=203, logd = 3.8
3.0 35 4.0 45
400 427 456 4.83

411 442 473
371 4.07 4.42
3.13 3.54 3.93

=107 log4d = 3.8
30 35 4.0 45
415 444 473 5.01
4.23 455 4.87
3.83 419 4.55
325 3.66 4.06

The tables above give logp

7=0.3, logd = 3.4

logg=3.0 35 40 45

0.55 0.76 0.99 1.22
1.07 1.26 1.46

=107, logA = 3.4

logg =30 35 4.0 45

097 1.16 1.36 155
158 1.76 1.93

T=0.3. logd = 3.8

3.0 35 4.0 45

045 0.64 0.86 1.06
1.05 1.22 140
149 1.67 1.85
1.86 207 227

T=0.7, log4d = 3,8
3.0 35 40 45
097 1.13 130 148
159 1.75 1.93
1.99 218 2.37
229 252 273

The tables above give logp,.

=03, logd = 3.4

logg =30 35 40 45

891 913 935 958
929 947 9.66

v =07 logd = 3.4

logg=38.0 35 4.0 45

921 9.38 957 977
9.70 9.85 0.01

=103, logd = 3.8

3.0 35 40 45

8.82 9.00 9.22 942
9.26 9.43 9.60
965 978 9.93
023 0.32 042

7 =07, logA = 3.8

3.0 35 4.0 45

9.19 936 953 9.71
951 9.85 0.00
0.14 026 0.39
0.76 0.84 09N

The tables above give logz.

Nr. 3

7=10.3, logd = 4.2
30 35 4.0 45
410 4.40 4.69 4.98

413 446 4.79

7=10.7, logd = 4.2
3.0 35 40 45
422 453 483 513

425 459 4.92

T=0.3, logA = 4.2

30 35 40 45

0.40 059 0.77 0.97
1.03 1.20 1.38

=107, logd =4.2
3.0 3.5 4.0 45
097 113 1.30 147
159 176 1.93

T=103, logA =42
3.0 35 40 45
8.77 895 9.14 933

024 940 9.58

7=10.7 logAd = 4.2
30 35 40 45
9.20 935 952 9.68

9.71 9.86 0.00
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A glance at these tables shows that the variation of the tabu-
lated quantities with the arguments is quite regular. In fact, linear
interpolation will everywhere give sufficient accuracy.

The variation of p, p,, and x» with 6, g, and A is seen to
be quite similar for the two optical depths.

With increasing effective temperature, i. e. decreasing 6, p
decreases, while p, and  increase. From 6, = 1.0 to 6, = 0.7
these quantities change by factors between 10 and 30.

A qualitative interpretation of the variation of p, p,, and z
- with g and 4 can be derived as follows. At low temperatures
the free electrons are contributed mainly by the metals. As the
temperature rises, they are contributed mainly by hydrogen,
which to begin with is little ionized, and finally strongly ionized.
Further, the opacity is at low temperatures mainly due to H
and at high temperatures mainly to H. We consider, therefore,
the simplified cases specified in the following table.

Electron pressure  Opacity * Pe p Pe %

Metals (x,, &= 1).. H™ >A_1p A7p Avgh A3 gh A7 gh
Hx,<<<1)...... H p* pi g g g%
H@,<<1)..... H o p} g gt 9"
Hl—x,<<1... H p P gt g g

In the four cases considered the dependence of ¥ and p, upon
A and pis easily seen to be as stated in the third and fourth column.
Assuming now

z = Cf(x)p" (64)

where f(z) is some function of 7 (and therefore of T), and n
a positive constant, we get from the equation (44) expressing
mechanical equilibrium,

dp _ g9 1 _,

de ~ CfmP (65)
or .

ptte E\T dw

I AANIC) (66)

This shows that
1

pev (%)T (67)

D. Kgl. Danske Vidensk. Selskab, Mat.-tys. Medd, XXI,3. 3
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From this the dependences of p, p_, and » upon A and g
given in the three last columns of the schedule are easily derived.

As an example we shall consider the dependence of p, upon g.
This is seen to lie always between g% and g%. In fact the tables
on p. 32 show that this is the case, and that the dependence is
never far from g%

The first of the four simplified cases has been considered
in greater detail in the author’s previous paper (2).The equations
resulting from the discussion of this case are good approximations
in the case of the solar atmosphere.

9. We have scen (cf. p. 9) that it might become desirable
to calculate the effect of a higher content of helium, oxygen,
and nitrogen than that assumed in the model stellar atmo-
spheres considered in the present investigation.

We consider the case that these elements contribute to the
weight, but not appreciably to the opacity or the electron pressure.
We denote the relative weight of hydrogen by X, so that 1 gram
of matter contains very nearly (1 —X) gram helium, oxygen, and
nitrogen, X gram hydrogen, and a negligible weight of the rest
of the elements. This means that the opacily %, which is due
to hydrogen (neutral hydrogen atorus and negative hydrogen ions)
alone, is reduced in the ratio X:1 as compared with the case of
the model stellar atmospheres previously considered.

Now in the calculation of the atmospheric structure (p, p,.and
# as functions of 7), z enters only in the differential equation
expressing mechanical equilibrium,

dz

dp — (68)

SN

It is therefore immediately seen that a reduction of z by
the factor X is equivalent to a multiplication of the gravity ¢

by the factor )—1( We thus derive the rule stated on p. 9 that
a hydrogen content X (X<C1) is allowed for by entering the tables

given in the appendix with argument %instead of g. Correct

values of logp, and logp, are thus obtained. The value of %
obtained from the tables must, of course, be multiplied by X.
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It might also become desirable (cf. p. 9) to correct approx-
imately for the influence of an appreciable admixture of carbon,.
We assume that the contributions of carbon to the weight and
to the opacity are negligible, while the contribution to the elec-
tron pressure is appreciable. This means (cf. p. 23) that instead
of the equation

P. xX (lfl/
= (69)

p l+x,

assumed in the calculation of the model stellar atmospheres,
we now have [cf. equation (41)]

P _Fu +i (K =1+k) (70)'
Kp 1+ KA '

Consequently, if the ionization tables (Table 7) used in the
calculation of the model stellar atmospheres are entered with
argument K A instead of A, a guantity p’ is obtained, which is
equal to the true corrected pressure multiplied by K, i.e.

p =p (0,p,;KA) (Table 7) (71)
with
p = Kp. (72)

Now equation (44) expressing mechanical equilibrium can
be written

dt = 7 —
T = AKg dp’. (73)

If therefore the structure of a model stellar atmosphere be
calculated with the use of the standard Table 7 and with Kg in-
stead of ¢, this will give the true values of + for a model stellar
atmosphere with a carbon admixture characterized by K, and
gravity g.

. We thus derive the rule stated on p.9 that the influence
of the carbon admixture is allowed for by entering the model
atmosphere tables of the appendix with arguments KA and Kg
instead of A and g, and finally dividing the values in the
p-column by K

3 Ed
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Table 1.
Xg—
6 10g log xpy— log —-
a4
0.30.... 852+ log (1—=x) 6.74—10 + log p, + log (1—2) 3.22_10 + log pe
32.... 3.36 6.82 3.46
34.... 3.20 6.90 3.70
36.... 3.04 6.98 3.94
38.... .2.86 7.05 4,19
0.40.... 2.68 7.12 4.44
42.... 2,49 7.18 4.69
44.... 230 7.25 ’ 4.95
46,0 2,11 7.31 5.20
48.... 1.90 7.37 5.47
0.50.... 1.69 7.43 5.74
52.... 1.46 7.49 6.03
54.... 1.23 7.54 6.31
56.... 1.00 7.60 6.60
58.... 0.76 . 7.65- 6.89
0.60.... 0.52 7.70 7.18
62.... 0.27 7.75 7.48
64.... 0.03 7.80 ) 7.77
66.... 9.78—10 7.85 8.07
68.... 9.54 7.89 8.35
0.70.... 9.29 7.94 8.65
72....  9.04 7.98 8.94
74.... 8.79 8.03 9.24
76.... 855 8.07 9.52
78.... 8.30 8.11 9.81 —10
0.80.... 8.05 8.15 0.10
82.... 17.80 8.19 0.39
84.... 17.55 8.23 0.68
86.... 17.30 8.27 0.97
88.... 7.05 8.31 1.26
0.90.... 6.81—10 8.35—10 1.54
0 log sy—
0.90.... 8.35—10 4 log p, + log (1 —x)
92.... 8.39
94.... 842
96.... 8.46
98.... 849
1.00.... 8.53
02.... 8.57
04.... 8.60
06.... 8.64
08.... 8.67

1.10.... 8.71



0.3

0.01
0.01
0.01
0.02
0.02

0.02
0.03
0.04
0.05
0.06

0.08
0.10
0.12
0.14
0.17

0.20
0.23
0.27
0.31
0.35

0.40
0.45
0.51
0.57
0.63

0.70
0.78
0.85
0.93
1.00

1.09
1.17
1.26
1.34
1.43

1.52
1.62
1.71
1.81
1.90

1.99

Table 2.
0.4 0.5
0.01 0.01
0.01 0.01
0.01 0.01
0.02 0.02
0.02 0.02
0.02 0.02
0.03 0.03
0.03 0.03
0.04 0.04
0.05 0.03
0.07 0.07
0.09 0.08
0.11 0.10
0.13 0.12
0.15 0.15
0.18 0.17
0.21 0.20
0.24 0.24
0.28 0.28
0.32 0.32
0.37 0.37
0.42 0.42
0.48 0.48
0.54 0.54
0.60 0.60
0.67 0.67
0.75 0.75
0.82 0.82
0.90 0.90
0.98 0.98
1.07 1.07
1.15 1.15
1.24 1.24
1.33 1.33
1.43 1.43
1.52 1,52
1.62 1.62
1.71 1.71
1.81 1.81
1.90 1.90
1.99 1.99

The table gives log

0.6

0.01
0.01
0.01
0.02
0.02

0.02
0.03
0.03
0.04
0.05

0.07
0.08
0.10
0.12
0.15
0.17
0.20
0.24
0.28
0.32

0.37
0.42
0.48
0.54
0.60

0.67
0.75
0.82
0.90
0.98

1.07
1.15
1.24
1.33
1.43

1.52
1.62
1.71
1.81
1.90

1.99

*®

Xy

0.7

0.01
0.01
0.01
0.02
0.02

0.02
0.03
0.03
0.04
0.05

0.07
0.08
0.10
0.12
0.15

0.17
0.20
0.24
0.28
0.33

0.38
0.43
0.49
0.55
0.61

0.68
0.76
0.83
0.91
0.99

1.07
1.15
1.24
1.33
1.43

1.52
1.62
1.71
1.81
1.90

1.99

0.8

0.01
0.01
0.01
0.02
0.02

0.02
0.03
0.03
0.04
0.05

0.07 -

0.08
0.10
0.12
0.15

0.17
0.20
0.24
0.28
0.33

0.38
0.43
0.49
0.56
0.62

0.69
0.77
0.84
0.92
1.00

1.08
1.16
1.25
1.34
1.43

1.52
1.62
1.71
1.81
1.90

1.99

39

0.9

0.01
0.01
0.01
0.02
0.02

0.02
0.03
0.03
0.04
0.05

0.07
0.08
0.10
0.12
0.15

0.17
0.20
0.24
0.28
0.32

0.37
0.43
0.49
0.55
0.61

0.68
0.76
0.83
0.91
0.99

1.07
1.15
1.24
1.33
1.43

1.52
1.62
1.71
1.81
1.90

1.99
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[ log Pe 0.0
0.30...... 6.02
32...... 5.68
34...... 5.35
36...... 5.01
38...... 4.68
0.40...... 4.35
42...... 4.03
44...... 3.71
46...... 3.39
48...... 3.07
0.50...... 2.76
52...... 2.45
54...... 2.14
56...... 1.84
58...... 1.53
0.60...... 1.24
62...... 0.96
64...... 0.70
66...... 0.48
68...... 0.30
0.70...... 0.17
72...... 0.10
T4o..... 0.05
76...... 0.03
8. 0.01
0.80...... 0.01

0.2

5.82
5.48
5.15
4.81
4.48

4.15
3.83
3.51
3.19
2.87

2.56
2.25
1.94
1.64
1.34

1.05
0.79
0.55
0.35
0.21

0.12
0.06
0.03
0.02
0.01

0.00

0.4

5.62
5.28
4.95
4.61
4.28

3.95
3.63
3.31
2.99
2.67

2.36
2.05
1.75
1.45
1.15

0.87
0.63
0.41
0.25
0.15

0.08
0.04
0.02
0.01
0.01

0.00

0.6

5.42
5.08
4.75
4.41
4.08

3.75
3.43
3.11
2.79
2.47

2.16
1.86
1.55
1.25
0.97

0.71
0.48
0.30
0.18
0.10

0.05
0.03
0.01
0.01
0.00

0.00

0.8

5.22
4.88
4.55
4.21
3.88

3.55
3.23
2.91
2.59
2.27

1.96
1.66
1.36
1.07
0.80

0.55
0.36
0.21
0.12
0.06

0.03
0.02
0.01
0.00
0.00

0.00

1.0

5.02
4.68
4.35
4.01
3.68

3.35
3.03
2.71
2.39
2.07

1.77
1.47
1.17
0.89
0.63

0.42
0.26
0.15
0.08
0.04

0.02
0.01
0.01
0.00
0.00

0.00

1.2

4.82
4.48
4.15
3.81
3.48

3.15
2.83
2.51
2.19
1.88

1.57
1.27
0.99
0.72
0.49

0.31
0.18
0.10
0.05
0.03

0.01
0.01
0.00
0.00
0.00

0.00

1.4

4.62
4.28
3.95
3.61
3.28

2.95
2.63
2.31
1.99
1.68

1.38
1.09
0.81
0.57
0.37

0.22
0.12
0.06
0.03
0.02

0.01
0.00
0.00
0.00
0.00

0.00

1.6

4.42
4.08
3.75
3.41
3.08

2.75
2.43
2.11
1.80
1.48

1.19
0.91
0.65
0.43
0.26

0.15
0.08
0.04
0.02
0.01

0.01
0.00
0.00
0.00
0.00

0.00

1.8

4.22
3.88
3.55
3.21
2.88

2,65
2.23
1.92
1.60
1.29

1.01
0.74
0.50
0.32
0.18

0.10
0.05
0.03
0.01
0.01

0.00
0.00
0.00
0.00
0.00

0.00

Nr. 3

2.0

4.02
3.68
3.35
3.01
2.68

2.35
2.03
1.72
1.41
1.11

0.83
0.58
0.38
0.22
0.12

0.07
0.03
0.02
0.01
0.00

0.00
0.00
0.00
1000
0.00

0.00

2.2

3.82
3.48
3.15
2.81
2.48

2.15
1.84
1.52
1.22
0.92

0.67
0.44
0.27
0.15
0.08

0.04
0.02
0.01
0.01
0.00

0.00
0.00
0.00
0.00
0.00

0.00

Table 3. Ionization

2.4

3.62
3.28
2.95
2.61
2.28

1.95
1.64
1.33
1.03
0.75

0.52
0.33
0.19
0.10
0.05

0.03
0.01
0.01
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00

The table gives



of H. 1.

2.6

3.42
3.08
2.75
2.41
2.08

1.76
1.45
1.14
0.86
0.60

0.39
0.23
0.13
0.07
0.03

0.02
0.01
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00

—log(1—xp)

Nr. 3

2.8

3.22
2.88
2.55
2.21
1.89

1.56
1.25

0.96
0.69

0.46

0.28

0.16
0.09

0.04

0.02

0.01
0.01
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00

3.0

3.02 0.30

2.68
2.35
2.01
1.69

1.37
1.07
0.79

0.54

0.34

0.20
0.11
0.06
0.03
0.01

0.01
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00

41

5.0

1.06
0.76
0.51
0.31
0.17

0.09
0.04



P log p, 9.0—10 9.2

0.30. ..
32...
34...
36. ..
38. ..

0.40. ..

0.60. ..

0.80...
82...
84...
86...
88...

90. ..

42

7.51

7.66

Table 4. Opacity . I.

9.4 9.6 9.8 0.0

7.50
7.68
7.85
8.03
8.18

8.33
8.46
8.59
8.72
8.83

8.93
9.01
9.09
9.16
9.22

9.28
9.31
0.33
9.31
9.26

9.15
9.00
8.85
8.69
8.57

8.46
8.41
8.37
8.34
8.33

7.82 7.99 8.17 8.36

0.2

7.70
7.88
8.05
8.23
8.38

8.53
8.66
8.79
8.92
9.03

9.13
9.21
9.29
9.36
9.41

9.47
9.48
9.48
9.45
9.35

9.21
9.07
8.92
8.77
8.67

8.60
8.55
8.53
8.50
8.53

8.56

04 0.6 0.8

7.90
§.08
8.25
8.43
8.58

8.73
8.86
8.99
9.12
9.23

9.33
9.41
9.48
9.55
9.60

9.65
9.64
9.63
9.55
9.42

9.28
9.13
8.98
8.88
8.78

8.73
8.70
8.69
8.69
8.72

The table gives

8.10
8.28
8.45
8.63
8.78

8.93
9.06
9.19
9.32
9.43

9.53
9.60
9.68
975
9.78

9.81
9.80
9.75
9.63
9.50

9.35
9.19
9.08
8.98
8.92

8.88
8.86
8.86
8.88
8.91

8.94

8.30
8.48
8.65
8.83
8.98

9.13
9.26
9.39
9.52
9.63

9.73
9.80
9.87
9.93
9.95

9.97
9.93
9.85
9.71
9.57

9.42
9.27
9.18
9.12
9.07

9.04
9.03
9.04
9.08
9.10

9.14

log =

1.0

8.50
8.68
8.85
9.03
9.18

9.33
9.46
9.59
9.72

9.83

9.92
9.99
0.06
0.11
0.12

0.11
0.03
9.92
9.78
9.63

9.49
9.37
9.29
9.25
9.22

9.20
9.21
9.24
9.27
9.30

9.34

1.2

8.70
8.88
9.05
9.23
9.38

9.53
9.66
9.79
9.92
0.02

0.12
0.19
0.24
0.28
0.27

0.23
0.12
9.99
9.84
9.69

9.58
9.48
9.42
9.40
9.38

9.38
9.40
9.43
9.46
9.50

9.54

1.4

8.90
9.08
9.25
9.43
9.58

9.73
9.86
9.99
0.12
0.22

0.31
0.37
0.42
0.43
0.40

0.33
0.20
0.06
9.91
9.78

9.68
9.61
9.57
9.56
9.55

9.56
9.60
9.62
9.66
9.70

9.74

1.6

9.10
9.28
9.45
9.63
9.78

9.93
0.06
0.19
0.31
0.42

0.50
0.55
0.58
0.58
0.51

0.41
0.27
0.13
9.98
9.88

9.79
9.74
9.72
9.72
9.73

9.76
9.79
9.82
9.86
9.90

9.94

1.8

9.30
9.48
9.65
9.83
9.98

0.13
0.26
0.38
0.51
0.61

0.68
0.72
0.74
0.70
0.60

0.48
0.33
0.19
0.08
9.98

9.93
9.89
9.88
9.90
9.92

9.95
9.98
0.02
0.06
0.10

0.14

2.0

9.50
9.68
9.85
0.03
0.18

0.33
0.46
0.58
0.70
0.79

0.86
0.89
0.87
0.81
0.68

0.55
0.40
0.27
0.18
0.11

0.08
0.05
0.06
0.08
0.12

0.14
0.18
0.22
0.26
0.30

0.34



Nr. 3

6 log pe 2.0
0.20... 9.50
32... 9.68
34... 9.85
36... 0.03
38... 0.18
040... 0.33
42... 0.46
44... 0.58
46... 0.70
48... 0.79
0.50... 0.86
52... 0.89
54... 0.87
56... 0.81
58... 0.68
0.60... 0.55
62.. 0.40
64. . 0.27
66. 0.18
68. 0.11
0.70. . 0.08
72.. 0.05
74. . 0.06
76. . 0.08
78. 0.12
0.80... 0.14
82... 0.18
84... 0.22
86... 0.26
88... 0.30
0.90.. 0.34

2.2

9.70
9.88
0.05
0.23
0.38

0.53
0.65
0.78
0.89
0.97

1.02
1.03
0.98
0.89
0.75

0.62
0.48
0.37
0.30
0.25

0.23
0.22
0.25
0.28
0.31

0.34
0.38
0.42
0.46
0.50

0.54

2.4

9.90
0.08
0.25
0.43
0.58

0.73
0.85
0.97
1.08
1.15

1.18
1.15
1.07
0.97
0.82

0.68
0.57
0.48
0.43
0.40

0.39
0.40
0.44
0.47
0.50

0.54
0.58
0.62
0.66
0.70

0.74

Table 4 (continued). Opacity . I.

2.6

0.10
0.28
0.45
0.63
0.78

0.92
1.04
1.16
1.25
1.31

1.32
1.26
1.15
1.03
0.89

0.717
0.66
0.61
0.58
0.56

0.57
0.59
0.63
0.66
0.70

0.74
0.78
0.82
0.86
0.90

0.94

2.8 3.0 3.2

0.30 0.50 0.70
0.48 0.68 0.88
0.65 0.85 1.05
0.83 1.03 1.22
0.97 1.17 1.37

1.12 1.31 1.50
1.24 1.42 1.60
1.34 151 1.68
1.42 1.58 1.72
1.46 1.58 1.69

1.43 1.52 1.61
1.34 1.42 1.49
1.22 1.29 1.36
141 117 1.26
0.97 1.06 1.16

0.87 0.97 1.10
0.78 0.92 1.07
0.75 0.90 1.06
0.74 0.90 1.07
0.73 0.91 1.10

0.76 0.95 1.15
0.79 0.98 1.17
0.82 1.02 1.22
0.86 1.06 1.26
0.90 1.10 1.30

0.94 1.14 1.34
0.98 1.18 1.38
1.02 1.22 1.42
1.06 1.26 1.46
1.10 1.30 1.50

1.14 1.34 1.54

The table

3.4

0.90
1.08
1.25
1.42
1.56

1.68
1.78
1.84
1.84
1.78

1.69
1.56
1.45
1.36
1.27

1.25
1.23
1.23
1.26
1.30

1.33
1.37
1.42
1.46
1.50

1.54
1.58
1.62
1.66
1.70

3.6

1.10
1.28
1.44
1.61
1.75

1.87
1.94
1.96
1.94
1.87

1.76
1.64
1.54
1.46
1.41

1.40
1.40
1.42
1.46
1.49

1.53
1.57
1.62
1.66
1.70

1.74
1.78
1.82
1.86
1.90

1.94

3.8

1.30
1.47
1.64
1.80
1.93

2.03
2.08
2.07
2.04
1.94

1.83
1.73
1.64
1.59
1.56

1.56
1.57
1.61
1.65
1.68

1.73
1.77
1.82
1.86
1.90

1.94
1.98
2.02
2.06
2.10

2.14

gives logx

4.0

1.50
1.67
1.83
1.98
2.11

2.19
2.20
2,18
2,11
2,01

1.92
1.83
1.76
1.74
1.72

1.73
1.76
1.81

1.84

1.88

1.93
1.97
2.02
2.06
2,10

2.14
2.18
2.22
2.26
2.30

2.34

4.2

1.69
1.87
2.02
2.18
2.28

2.33
2.31
2.26
2.20
2.09

4.4

1.89
2.06
2.21
2.36
2.43

2.44
2.42
2.36

4.6

2.08
2.26
2.40
2.51
2.56

2.57
2.52

43

4.8

2.28
2.44
2.56
2.66
2,68

2.67
2.59

5
9

2
2

.0

47
2.
2.
2.
2.

62
72
79
79

.75
.68
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0 log pe 0.0

0.30...... 0.30
32...... 0.30
34...... 0.30
36...... 0.30
38...... 0.30

0.40...... 0.30
2. 0.30
4., 0.30
46.... . 0.30
48...... 0.30

0:50. ... .. 0.30
52...... 0.30
54...... 0.30
56...... 0.31
58...... 0.31

0.60...... 0.32
62...... 0.33
64...... 0.35
66... ... 0.40
68...... 0.48

0.70...... 0.60
2., 0.79
TAo.. ... 1.01
6. ... 1.26
8. 1.52

0.80...... 1.82
82...... 2.10
84...... 2.40
86...... 2.70
88...... 2.99

0.90...... 3.29
92...... 3.58
94...... 3.88
96...... 4.17
98...... 4.46

1.00.... .. 4.75
02...... 5.04
04...... 5.33

0.2

0.30
0.30
0.30
0.30
0.30

0.30
0.30
0.30
0.30
0.30

0.30-

0.30
0.30
0.31
0.31

0.32
0.34
0.38
0.44
0.55

0.72
0.92
1.17
1.45
1.72
2.00
2.30
2.60
2.90
3.19

3.49
3.78
4.08
4.37
4.66

4.95
5.24
5.53

0.4

0.30
0.30
0.30
0.30
0.30

0.30
0.30
0.30
0.30
0.30

0.30
0.30
0.31
0.31
0.32

0.33
0.37
0.42
0.51
0.66

0.86
1.09
1.35
1.63
1.92

2.20
2.50
2.80
3.10
3.39

3.69
3.98
4.28
4.57
4.86
5.15

5.44
5.73

0.6

0.30
0.30
0.30
0.30
0.30

0.30
0.30
0.30
0.30
0.30

0.30
0.31
0.31
0.31
0.33
0.35
0.39
0.48
0.60
0.78

1.01
1.26
1.53
1.83
2.11

2.40
2.70
3.00
3.30
3.59

3.89
4.18
4.48
4.77
5.06

5.35
5.64
5.93

0.8

0.30
0.30
0.30
0.30
0.30

0.30
0.30
0.30
0.30
0.30

0.30
0.31
0.31
0.32
0.34

0.38
0.44
0.55
0.71
0.92

1.17
1.45
1.73
2.01
2.31

2.60
2.90
3.20
3.50
3.79

4.09
4.38
4.68
4.97
5.26
5.55

5.54
6.13

1.0

0.30
0.30
0.30
0.30
0.30
0.30
0.30
. 0.30
0.30
0.30

0.31
0.31
0.32
0.33
0.36

0.42
0.51
0.66
0.85
1.08

1.35
1.63
1.93
2,21
2.51

2.80
3.10
3.40
3.70
3.99

4.29
4.58
4.88
5.17
5.46
5.75

6.04
6.33

1.2

0.30
0.30
0.30
0.30
0.30

0.30
0.30
0.30
0.30
0.31

0.31

0.31

0.33

0.35
0.39
0.48
0.60
0.78
1.00
1.25

1.53
1.83
2.11
2.41
2.71

3.00
3.30
3.60
3.90
4.19

4.49
4.78
5.08

1.4

0.30
0.30
0.30
0.30
0.30

0.30
0.30
0.30
0.30
0.31

0.31
0.32
0.34
0.38
0.44
0.55
0.71
0.92
1.16
1.44

1.73
2,01
2.31
2.61
2.9

3.20
3.50
3.80
4.10
4.39

4.69
4.98
5.28
5.57
5.86
6.15

6.44
6.73

NT. 3

Table 5. Ionization

1.6

0.30
0.30
0.30
0.30
0.30

0.30
0.30
0.30
0.31
0.31

0.32
0.33
0.36
0.41
0.50

0.65
0.84
1.08
1.34
1.62

1.93
2.21
2.51
2.81
3.11

3.40
3.70
4.00
4.30
4.59

4.89
5.18
5.48
5.77
6.06

6.35
6.64
6.93

1.8

0.30
0.30
0.30
0.30
0.30

0.30
0.30
0.31
0.31
0.31

0.33
0.35
0.39
0.47
0.59

0.77
0.99
1.25
1.52
1.82
211
2.41
2.71
3.01
3.31

3.60
3.90
4.20
4.50
4.79

5.09
5.38
5.68
5.97
6.26

6.55
6.84
7.13

2.0

0.30
0.30
0.30
0.30
0.30

2.2 24

0.30
0.30
0.30
0.30
0.30

0.30
0.30
0.30
0.30
0.30

0.30
0.30
0.31
0.31
0.32

0.34
0.37
0.44
0.54
0.70

0.30
0.31
0.31
0.32
0.33

0.30
0.31
0.31
0.32
0.35

0.39
0.46
0.58
0.75
0.98

1.25
1.51
1.82
2.10
2.40

2.71
3.01
3.31
3.61
3.91

4.20
4.50
4.80
5.10
5.39
5.69
5.98
6.28
6.57
6.86

7.15
7.44
7.73

0.36
0.41
0.50
0.63
0.83

1.07
1.33
1.62
1.92
2.20

0.92
1.15
1.44
1.72
2.00

2.31
2.61
2.91
3.21
3.51

2.51
2.81
3.11
3.41
3.71

3.80
4.10
4.40
4.70
4.99

5.29
5.58
5.88
6.17
6.46

6.75
7.04
7.33

4.00
4.30
4.60
4.90
5.19

5.49
5.78
6.08
6.37
6.66

6.95
7.24
7.53

The table gives



Nr.3

of H. 1I.

2.6

0.30
0.30
0.30
0.30
0.30

0.31
0.32
0.32
0.33
0.37

0.43
0.53
0.69
0.90
1.14

1.43
1.71
2,00
2.30
2.60

2.91
3.21
3.51
3.81
4.11

4.40
4.70
5.00
5.30
5.59
3.89
6.18
6.48
6.77
7.06
7.35
7.64
93

~1

logl

2.8

0.30
0.30
0.30
0.30
0.31

6.31
0.32
0.33
0.35
0.41

0.49
0.63
0.82
1.05
1.32

1.61
1.91
2.20
2.50
2.80

3.11
3.41
3.71
4.01
4.31

4.60
4.90
5.20
5.50
5.79

3.0

0.30
0.30
0.30
0.30
0.31

0.31 ’

0.32
0.34
0.38
0.46

0.57
0.75
0.97
1.23
1.50

1.81
2.10
2,40
2.70
3.00

3.31
3.61
3.91
4.21
4.51

4.80
5.10
5.40
5.70
5.99
6.29
6.58
6.88
7.17
7.46

7.75
8.04
8.33

+€UH_

T g

0 log p, 3.0
0.30...... 0.30
32...... 0.30
34...... 0.30
36...... 0.30
38...... 0.31
0.40...... 0.31
42, ..., 0.32
44, .. ... 0.34
46...... 0.38
48.. ..., 0.46
0.50...... 0.57
52.... .. 0.75
54..... 0.97
56...... 1.23
58...... 1.50
0.60...... 1.81
62.....: 2.10
64...... 2.40
66...... 2.70
68...... 3.00
0.70...... 3.31
72.. . 3.61
74...... 3.91
76...... 4.21
78 .. 4,51
0.80...... 4.80
82...... 5.10
84...... 5.40
86...... 5.70
88...... 5.99
0.90...... 6.29
P

e

3.2

0.30
0.30
0.30
0.31
0.31

0.32
0.33
0.37
0.42
0.52

0.67
0.88
1.13
1.41
1.70

1.99°

2.29
2.60
2.90
3.20
3.51
3.81
4.11
4.41
4.71
5.00
5.30
5.60
5.90
6.19

6.49

3.4

0.30
0.30
0.30
0.31
0.31

0.33
0.35
0.40
0.48
0.62

0.80
1.04
1.30
1.59
1.90

2.19
2.49
2.80
3.10
3.40

3.71
4.01
4.31
4.61
4.91

5.20
5.50
5.80
6.10
6.39

6.69

3.6

0.30
0.30
0.31
0.31
0.32

0.34
0.38
0.44
0.56
0.73

0.95
1.21
1.48
1.79
2.08

2.39
2.69
3.00
13.30
3.0
3.91
4.21
4.51
4.81
5.11
5.40
5.70
6.00
6.30
6.59

6.89

log & for pure hydrogen

3.8

0.30
0.31
0.51
0.32
0.33

0.36
0.41
0.51
0.66
0.87

1.11
1.39
1.68
1.98
2.28

2.59
2.89
3.20
3.50
3.80

4.11
4.41
4.71
5.01
5.31
5.60
5.90
6.20
6.50
6.79

7.09

4.0

0.30
0.31
0.31
0.33
0.35

0.39
0.47
0.60
0.79
1.02

1.28
1.57
1.88
2,17
2.48

2.79
3.09
3.40
3.70
4.00

4.31
4.61
4.91
5.21
5.51

5.80
6.10
6.40
6.70
6.99

7.29

4.2

0.31
0.31
0.32
0.33
0.37

0.43
0.55
0.71
0.93
1.19

4.4

0.31
0.31
0.33
0.35
0.40

0.50
0.65
0.84

4.6

0.31
0.32
0.34
0.38
0.45

0.57
0.75

4.8

0.32
0.33
0.36
0.42
0.52

0.68
0.90

5.0

0.32
0.34
0.39
0.48
0.61

0.81
1.05
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g log p, 0.0

0.70. ..
72...
T4 ..
76. ..
78...

0.80. ..
82...
84...
86. ..
88. ..

0.90. ..
92. ..
4. ..
96. ..
98...

vy

1.10...

.00, ..
02...
04...
06...
08...

1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
0.9

0.9

0.98

0.9
0.9

0.95

0.9

0.90

0.8
0.8
0.7

0.7

Table 6. Ionization

0
0
0
0
0

0
0
0
0
9

9

8

6

3

6

2

8

3

0.2

1.00
1.00
1.00
1.00
1.00

1.00
1.00
1.00
0.99
0.99

0.98
0.98
0.97
0.95
0.93

0.90
0.86
0.81
0.75
0.69

0.63

P logp, 9.0—10 9.2

0.90. ..
92...
4. ..
96. ..
98. ..

1.00...
02...
04...
06...
08...

1.00

1.0
1.0
1.0

1.00

0.99

0.9

0.99
0.98

0.9

0.9

0
0
0

9

6

5

1.00
1.00
1.00
1.00
0.99

0.99
0.99
0.97
0.96
0.95

0.92

0.4

1.00
1.00
1.00
1.00
1.00

1.00
1.00
0.99
0.99
0.98

0.98
0.97
0.95
0.93
0.90

0.86
0.81
0.75
0.69
0.62

0.54

9.4

1.00
1.00
1.00
0.99
0.99

0.99
0.98
0.96
0.94
0.91

0.88

0.6

1.00
1.00
1.00
1.00
1.00

1.00
1.00
0.99
0.99
0.98

0.96
0.94
0.92
0.89
0.85

0.80
0.74
0.68
0.61
0.53

0.46

9.6

1.00
1.00
0.99
0.99
0.97

0.97
0.95
0.93
0.90
0.87

0.83

0.8

1.00
1.00
1.00
1.00
1.00

0.99
0.98
0.98
0.97
0.96

0.95
0.93
0.89
0.85
0.80

0.74
0.67
0.60
0.53
0.45

0.38

9.8

0.99
0.99
0.98
0.97
0.96

0.95
0.92
0.90
0.86
0.82

0.78

1.0

1.00
1.00
1.00
1.00
0.99

0.98
0.98
0.97
0.96
0.94

0.92
0.89
0.84
0.79
0.73

0.67
0.60
0.52
0.45
0.38

0.31

0.0

0.99
0.98
0.98
0.96
0.95

0.93
0.90
0.86
0.82
0.78

0.73

of metal mixture.

1.2

1.00
1.00
1.00
0.99
0.99

0.98
0.97
0.96
0.94
0.91

0.88
0.84
0.78
0.73
0.65

0.58
0.51
0.44
0.37
0.30

0.24

1.4

1.00
1.00
0.99
0.99
0.98

0.97
0.96
0.94
0.91
0.87

0.83
0.77
0.70
0.63
0.57

0.50
0.43
0.37
0.30
0.24

0.19

The table gives x,,

1.6

1.00
0.99
0.99
0.99
0.98

0.96
0.93
0.90
0.86
0.81

0.75
0.69
0.62
0.54
0.48

0.41
0.35
0.29
0.24
0.19

0.14

1.8 2.0

0.99 0.99
0.99 0.99
0.98 0.98
0.97 0.96
0.96 0.93

0.93 0.89
0.89 0.85
0.85 0.80
0.81 0.74
0.75 0.67

0.68 0.60
0.60 0.52
0.53 0.44
0.45 0.37
0.38 0.30

0.32 0.25
0.27 0.20
0.22 0.16
0.18 0.12
0.14 0.16

0.11 0.08

2.2

0.99
0.98
0.96
0.93
0.89

0.85
0.80
0.74
0.67
0.60

0.52
0.44
0.37
0.30
0.24

0.19
0.14
0.11
0.09
0.07

0.06

2.4

0.98
0.97
0.94
0.90
0.86

0.81
0.75
0.68
0.60
0.52

0.44
0.37
0.30
0.24
0.19

0.15
0.11
0.08
0.06
0.05

0.04



Nr. 3

f log p,

0.30. ..
32...
34...
36...
38..

0.40...
42...
44. ..
46. ..
48. ..

0.50. ..
52...
54...
56...
o8...

0 log p,

0.30...
32...
34...
36. ..
38...

0.40...
42. ..
4. ..
46. ..
48. ..

0.50. ..
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Table 7. Ionization of matter in stellar atmospheres.
log A = 3.0, 3.4, 3.8, 4.2 and pure H.

0.0

0.30
0.30
0.30
0.30
0.30

0.30
0.30
.30
0.30
0.30

0.30
0.30
0.30
0.31
0.31

0.32

3.0

3.30
3.30
3.30
3.30
3.31

3.31
3.32
3.34
3.38
3.46

3.57
3.75
3.97
4.23
4.50

4.81

0.2

0.50
0.50
0.50
0.50
0.50

0.50
0.50
0.50
0.50
0.50

0.50
0.50
0.50
0.51
0.51

3.2

3.50
3.50
3.50
3.51
3.51

3.52
3.53
3.57
3.62
3.72

3.87
4.08
4.33
4.61
4.90

0.4

0.70
0.70
0.70
0.70
0.70

0.70
0.70
0.70
0.70
0.70

0.70
0.70
0.71
0.71
0.72

0.73

3.4

3.70
3.70
3.70
3.71
3.71

3.73
3.75
3.80
3.88
4.02

4.20
4.44
4.70
4,99
5.30

0.6

0.90
0.90
0.90
0.90
0.90

0.90
0.90
0.90
0.90
0.90

0.90
0.91
0.91
0.91
0.93

0.95

3.6

3.90
3.90
3.91
3.01
3.92

3.94
3.98
4.04
4.16
4.33

4.55
4.81
5.08
5.39
5.68

0.8

1.10
1.10
1.10
1.10
1.10

1.10
1.10
1.10
1.10
1.10

1.10
1.11
1.11
1.12
1.14

1.18

1.0

1.30
1.30
1.30
1.30
1.30

1.30
1.30
1.30
1.30
1.30

1.31
1.31
1.32
1.33
1.36

1.42

1.2

1.50
1.50
1.50
1.50
1.50

1.50
1.50
1.50
1.50
1.51

1.51
1.51
1.53
1.55
1.59

1.68

The table

3.8

4.10
4.11
4.11
4.12
4.13

4.16
4.21
4.31
4.46
4.67

4.91
5.19
5.48
5.78
6.08

6.39

4.0

4.30
4.31
4.31
4.33
4.35

4.39
4.47
4.60
4.79
5.02

5.28
5.57
5.88
6.17
6.48

6.79

4.2

4.51
4.51
4.52
4.53
4.57

4.63
4.75
4.91
5.13
5.39

1.4 16 1.8

1.70 1.90 2.10
1.70 1.90 2.10
1.70 1.90 2.10
1.70 1.90 2.10
1.70 1.90 2.10

1.70 1.20 2.10
1.70 1.20 2.10
1.70 1.90 2.11
1.70 1.91 2.11
171 1.91 211

1.71 1.92 2.13
1.72 1.93 2.15
174 1.96 2.19
1.78 2,01 2.27
1.84 2,10 2.39

1.95 2.25 2.57

gives logp

44 46 4.8

4.71 4.91 5.12
4.71 4,92 5.13
4.73 4.94 5.16
4.75 4.98 5.22
4.80 5.05 5.32

4.90 5.17 5.48
5.06 5.35 5.70
5.24

The table gives logp

2.0

2.30
2,30
2.30
2.30
2.30

2.30
2.30
2.31
2.31
2.32

2.34
2.37
2.44
2.54
2.70

2,92

5.0

5.32
5.34
5.39
5.48
5.61

5.81
6.05

2.2

2.50
2.50
2.50
2.50
2.50

2.50

2.56

2.61
2.70
2.83
3.03

3.27

2.4

2.6

2.8

2.70° 2.90 3.10

2.70
2.70
2.70
2.70

2.90
2.90
2.90
2.90

2.91
2.92
2.92
2.93
2.97

3.03
3.13
3.29
3.50
3.74

4.03

3.10
3.10
3.10
3.11

3.11
3.12
3.13
3.15
3.21

3.29
3.43
3.62
3.85
4,12

4.41

3.0

3.30
3.30
3.30
3.30
3.31

3.31
3.32
3.34
3.38
3.46

3.57
3.75
3.97
4.23
4.50
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Table 7 (continued).

Nr. 3

Ionization of matter in stellar almospheres. log4 = 3.0.

P log p,. 0.0
0.60... 0.32
62... 0.33
64... 0.35
66... 0.40
68... 0.48
0.70. . 0.60
72.. 0.79
74.. 1.01
76. . 1.25
78 1.51
0.80... 1.79
82... 2.05
84... 2.30
86... 2.52
88... 2.67
0.90... 2.82
92... 291
94... 2.95
96... 2.99
98... 3.01
1.00... 3.02
02... 3.04
04... 3.06

0.2

0.52
0.54
0.58
0.64
0.75

0.92
112
1.37
1.64
1.90

2.16
2.42
2.65
2.85
2.99

3.09
3.14
3.18
3.20
3.22

3.24
3.26
3.29

0.4

0.73
0.77
0.82
0.91
1.06

1.26
1.49
1.75
2.01
2.29

2.54
2.78
2.99
3.15
3.26

3.33
3.37
3.40
3.42
3.44

3.46
3.49
3.52

0.6

0.95
0.99
1.08
1.20
1.38

1.61
1.86
2,13
2.40
2.66

2.90
3.12
3.30
3.43
3.51

3.56
3.60
3.62
3.64
3.67

3.69
3.73
3.77

0.8

1.18
1.24
1.35
1.51
1.72

1.96
2.24
2.51
2,77
3.03

3.26
3.45
3.59
3.69
3.76

3.79
3.81
3.84
3.86
3.89

3.93
3.97
4.02

1.0

1.42
1.51
1.66
1.85
2.08

2.34
2.61
2.90
3.14
3.39

3.59
3.75
3.86
3.94
3.98

4.01
4.04
4.07
4.10
4.13

4.17
4.22
4.28

1.2

1.68
1.80
1.98
2.20
2.44

2.72
3.00
3.26
3.51
3.73

3.90
4.03
4.12
4.17
4.21

4.24
4.27
4.30
4.33
4.38

4.44
4.49
4.56

The table

1.4

1.95
2,11
2,32
2.55
2.83

3.11
3.37
3.63
3.86
4.06

4.20
4.29
4.36
4.40
4.44

4.47
4.51
4.55
4.60
4.64

4.70
4.77
4.83

1.6

2.25
2.44
2.67
2.93
3.20

3.50
3.74
3.99
4.20
4.35

4.47
4.55
4.60
4.64
4.68

4.72
4.76
4.81
4.87
4.92

4.99
5.06
5.14

1.8

2.57
2.79
3.04
3.31
3.59

3.86-

4.11
4.33
4,51
4.64

4.73
4.79
4.84
4.87
4.92

4.96
5.02
5.07
5.15
5.22

5.29
5.37
5.46

gives logp

2.0

2.92
3.14
3.43
3.70
3.96

4.23
4.46
4.66
4.80
4.91

4.98
5.03
5.08
5.12
5.17

5.22
5.28
5.36
5.43
5.52

2.2

3.26
3.52
3.80
4.09
4.34

4.59
4.80
4.96
5.08
5.17

5.22
5.27
5.32
5.37
5,42

5.48

2.4

3.64
3.90
4.19
4.45
4.70

4.92
5.11
5.28

2.6

4.02
4.29
4.56
4.82
5.06

5.26

- 2.8

4.39

4.68

4.94

5.1

8

5.39

[
n

(o}

3.0

4.78
5.05
5.30
5.52
5.70

5.83



Nr. 3

g logp, 0.0
0.60... 0.32
62... 0.33
.64... 0.35
66... 0.40
68... 0.48
0.70... 0.60
72... 0.79
74.. 1.01
76.. 1.26
78.. 1.51
1.80... 1.81
82... 2.08
84... 2.36
86... 2.62
88... 2.85
).90... 3.04
92... 3.19
94... 3.28
96... 3.35
98... 3.38
L.00... 3.41
02... 3.44
04... 3.46

0.2

0.52
0.54
0.58
0.64

0.75

0.92
1.12
1.37
1.64
1.91

2.18
2.47
2.74
2.98
3.18

3.35
3.45
3.53
3.58
3.61

3.63
3.66
3.69

0.4

0.73
0.77
0.82
0.91
1.06

1.26
1.49
1.75
2.02
2,31

2.57
2.85
3.10
3.32
3.50

3.63
3.71
3.77
3.80
3.83

3.86
3.89
3.92

0.6

0.95
0.99
1.08
1.20
1.38

1.61
1.86
2.13
2.42
2.69

2.96
3.22
3.45
3.65
3.79

3.89
3.96
4.00
4.03
4.06

4.09
4.13
4.17

0.8

1.18
1.24
1.35
151
1.72

1.97
2,24
2.52
2.79
3.08

3.34
3.58
3.78
3.95
4.06

4.14
4.19
4.23
4.26
4.29

4.33
4.37
4.42

The table

Table 7 (continued)..

Ionization of matter in stellar atmospheres. logA = 3.4,

1.0

1.42
1.51
1.66
1.85
2.08

2.35
2.62
2.92
3.18
3.46

3.71
3.93
4.11
4.24
4.32

4.38
4.42
4.46
4.49
4.53

4.57
4.62
4.68

1.2

1.68
1.80
1.98
2.20
2.45

2.72
3.02
3.29
3.57
3.83

4.06
4.25
4.40
4.50
4.57

4.62
4.65
4.70
4.73
4.78

4.83
4.89
4.96

1.4

1.95
2,11
2.32
2.56
2.84

3.12
3.39
3.68
3.95
4.19

4.39
4.56
4.67
4.76
4.81

4.86
4.90
4.95
5.00
5.04

1.6

2.25
2.44
2.68
2.94
3.21

3.52
3.78
4.06
4.31
4.53

4.71
4.84
4.94
3.01
5.06

5.11
5.15
5.20
5.26
5.32

5.39
5.46
5.54

1.8 2.0 22

2.57
2.79
3.05
3.31
3.61

3.89
417
4.43
4.67
4.86

5.01
5.12
5.20
5.25
5.30

5.35
5.41
5.47
5.54
5.62

5.70
5.77
5.86

gives logp

D. Kgl. Danske Vidensk, Selskab, Mat.-fys. Medd. XXI, 3.

2.92
3.15
3.44
3.71
3.98

4.28
4.55
4.79
5.00
5.17

5.29
5.38
5.45
5.50
5.56

5.61
5.68
5.75
5.83
5.92

6.00
6.10
6.19

3.27

3.
3.
4.

53
81
i1

4.37

4.66
4.91

5.
5.
5.

14
32
46

5.56
5.63

5

K

D,

.69
5.
5.

75
81

88.

2.4

3.65
3.90
4.20
4.48
4.76

5.03
5.27
5.47

2.6

4.02
4.30
4.58
4.87
5.14

5.39

49

2.8

4.40
4.70
4.97

5.25

5.50

5.73

3.0

4.30
5.08
5.36
5.62
5.85

6.05



8 log

0.70. ..
72...
4. ..
76. ..
78. ..

0.80. ..
82...
84...
86. ..
88...

0.90. ..
92...
094. ..
96...
98...

1.00. ..
02...
04...
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Table 7 (continued),

Nr. 3

Ionization of matter in stellar atmospheres. log A = 3.8.

p, 0.0

0.60. ..
62...
64...
66. ..
68. ..

0.32
0.33
0.35
0.40
0.48

0.60
0.79
1.01
1.26
1.52

1.82
2.09
2.38
2.67
2.93

3.17
3.38
3.54
3.66
3.73

0.2

0.52
0.54
0.58
0.64
0.75

0.92
1.12
1.37
1.65
1.92

2.19
2.49
2.77
3.05
3.30

3.52
3.69
3.83
3.91
3.97

4.02
4.05

5 4.08

0.4

0.73
0.77
0.82
0.91
1.06

1.26
1.49
1.75
2.03
2.31

2.59
2.88
3.16
3.42
3.65

3.84
3.99
4.09
4.16
4.21

4.24
4.28
4.32

0.6

0.95
0.99
1.08
1.20
1.38

1.61
1.86
2.13
2.42
2.70

2.98
3.27
3.54
3.78
3.98

4.15
4.27
4.35
4.40
4.44

4.48
4,52
4.57

0.8

1.18
1.24
1.35
1.51
1.72

1.97
2.25
2.53
2.80
3.10

3.37
3.65
3.90
4.13
4.30

4.44
4.52
4.59
4.64
4.68

4.72
4.77
4.82

1.0

1.42
1.51
1.66
1.85
2.08

.35
.63
02
3.20
3.49

2
2
2

3.76
4.02
4.26
4.45
4.60

4.71
4.78
4.84
4.88
4.93

4.97
5.02

5.09 5

1.2

1.68
1.80
1.98
2.20
2.45

2.73
3.02
3.30
3.59
3.88

4.14
4.38
4.59
4.76
4.88

4.97
5.02
5.08
5.12
5.18

The table

1.4 1.6 1

1.95 2.25
211 244 9
2,32 2.68 b
2.56 2,94 3.32
2.84 3.22 3.62

.8
A7
7
.0

[V - IS

3.13 3.52 3.90
3.40 3.80 4.19
3.70 4.09 4.48
3.98 4.37 4,75
4.26 4.63 4.99

4.51 4.86 5.20
4,73 5.06 5.37
4.91 5,22 5.51
5.05 5.33 5.60
5.15 5.41 5.67

5.22 5.48 5.74
5.28 5.54 5.80
5.34 5.60 5.87
5.39 5.66 5.94
5.44 5.71 6.01

5.50 5.79 6.09

5.57 5.86 6.17
5.64 5.94 6.26

gives logp

2.0

2.92
3.15
3.44
3.7
3.99

4.30
4.58
4.86
5.11
5.34

5.52
5.67
5,78
5.86
5.94

6.00
6.07
6.15
6.23
6.33

6.40
6.49
6.60

2.2

3.27
3.53
3.82
4.11
4.39

4.69
4.97
5.23
5.47
5.67

5.83
5.95
6.05
6.12
6.20

6.27

2.4

3.65
3.91
4.21
4.49
4.78

5.08
5.35
5.59

2.6

4.03
4.31
4.59
4.89
5.17

5.46

2.8

4.41
4.70
4.99
5.28
5.56

5.83

3.0

4.80
5.09
5.38
5.67
5.94



Nr. 3

lonization of matter in stellar atmospheres.

alogpe 0.0
0.60.. 0.32
62.. 0.33
64.. 0.35
66.. 0.40
68.. 0.48
0.70.. 0.60
72.. 0.79
74.. 1.01
76.. 1.26
78.. 1.52
0.80.. 1.82
82.. 2.10
84.. 2.39
86.. 2.69
88.. 2.97
0.90.. 3.24
02.. 3.49
94.. 3.71
96.. 3.90
98.. 4.02
1.00.. 4.11
02., 4.18
04.. 4.23

0.2

0.52
0.54
0.58
0.64
0.75

0.92
1.12
1.37
1.65
1.92

2.20
2.49
2,79
3.08
3.35

3.61
3.84
4.04
4.19
4.29

4.37
4.42
4.47

0.4

0.73
0.77
0.82
0.91
1.06

1.26
1.49
1.75
2.03
2.32

2.60
2.89
3.19
3.47
3.73

3.98
4.18
4.35
4.47
4.55

4.61
4.66
4.71

0.6

0.95
0.99
1.08
1.20
1.38

1.61
1.86
2.13
2.43
2,71

2.99
3.29
3.57
3.85
4.10

4.32
4.50
4.64
4.74
4.80

4.86
4.91
4.96

0.8

1.18
1.24
1.35
1.51
1.72

1.97
2.25
2.53
2.81
3.10

3.39
3.68
3.96
4.22
4.45

4.65
4.80
4.91
4.99
5.06

5.10
5.16
5.21

Table 7 (continued).

1.0 1.2 14 16 1.8

1.42
1.51
1.66
1.85
2.08

2.35
2.63
2.93
3.21
3.50

3.79
4.07
4.34
4.58
4.79

4.96
5.09
5.18
5.24
5.31

5.36
5.41
5.48

1.68
1.80
1.98
2.20
2.45

2.73
3.03
3.31
3.60
3.90

4.17
4.45
4.71
4.93
5.11

5.26
5.36
5.44
5.50
5.57

5.62
5.68
5.75

1.95
2.11
2.32
2.56
2.84

3.13
341
3.70
4.00
4.29

4.56
4.82
5.06
5.26
5.42

5.54
5.63
5.71
5.77
5.83

5.88
5.97
6.04

2.25
2.44
2.68
2.94
3.22

3.53
3.81
4.10
4.39
4.68

4.94
5.19
5.40
5.58
5.71

5.82
5.89
5.98
6.04
6.11

6.19
6.26
6.34

The table gives

2.57
2.79
3.05
3.32
3.62

3.91
4.20
4.50
478
5.06

5.31
5.54
5.73
5.88
6.00

6.09
6.18
6.26
6.34
6.40

6.50

6.57
6.65

logp

2.0

2,92
3.15
3.44
3.71
4.00

4.30
4.60
4.89
5.17
5.43

5.67
5.88
6.04
6.18
6.28

6.37
6.44
6.54
6.62
6.72

6.80
6.89
7.00

2.2

3.27
3.53
3.82
4.12
4.40

4.70
4.99
5.28
5.55
5.80

6.01
6.20
6.34
6.46
6.55

6.64

51

logA = 4.2,

2.4 2.6 2.8

3.65 4.03 4.41
3.91 4.31 4.71
4.22 4.60 5.00
4.50 4.90 5.29
4.79 5.19

5.10 5.49

5.38
5.66

4*

3.0

4.81
5.10
5.39
5.69

3.2

5.19
5.49
5.78
6.08
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Nr. 3

Table 8. Ionization of matter in stellar atmospheres.

9 logp 0.0
0.30............ —0.30
32, ... —0.30
34.......... .. —0.30
36, L. —0.30
38, . —0.30
040, ..ot —0.30
42,0 ... —0.30
440 —0.30
46,000, —0.30
48.. .. . —0.30
050,000, —0.30
A2 ... —0.30
5% —0.30
56......... ... —0.30
8. —0.30
0.60............ —0.,31
8 log p 3.0
030............ 2.70
32......... ... 2.70
3., 2.70
36.... ... 2,70
38, 2.70
0.40............ 2.69
42 ..., 2,68
4. 268
46.. ... ..., 2.66
48, 2.62
050............ 2.58
52, ... ., 2.50
Sd. ..l 2.41
56. ... ... ... 2,31
58..... .. ... 2.18
0.60............ 2,05

0.2
—0.10
—0.10
—0.10
—0.10
—0.10

—0.10
—0.10
—0.10
—0.10
—0.10

—0.10
—0.10
—0.10
—0.11
—~0.11

—0.11

3.2

2.90
2.90
2.90
2.90
2,89

2.89
2.88
2.87
2.84
2.79

2.73
2.65
2.54
2.43
2.30

2.16.

0.4

0.10

0.10
0.10
0.10
0.10

0.10
0.10
0.10
0.10
0.10

0.10
0.10
0.10
0.09
0.09

0.08

3.4

3.10
3.10
3.10
3.10
3.09

3.09
3.08
3.05
3.02
2.95

2.88
2.78
2.67
2.54
2.41

2,27

0.6

0.30
0.30
0.30
0.30
0.30

0.30
0.30
0.30
0.30
3.30

0.30
0.30
0.30
0.29
0.29

0.28

3.6

3.30
3.30
3.30
3.29
3.29

3.28
3.26
3.23
3.18
3.11

3.02
2.91
2,79
2.66
2.52

2.37

0.8

0.50
0.50
0.50
0.50
0.50

0.50
0.50
0.50
0.50
0.50

0.50
0.50
0.49
0.49
0.48

0.46

3.8

3.50
3.50
3.50
3.49
3.49

3.47
3.44
3.40
3.34
3.25

3.15
3.03
2.90
2,77
2.63

2.48

1.0

0.70
0.70
0.70
0.70
0.70

0.70
0.70
0.70
0.70
0.70

0.70
0.69
0.69
0.69
0.67

0.64

1.2

0.90
0.90
0.90
0.90
0.90

0.90
0.90
0.90
0.90
0.90

0.90
0.89
0.89
0.88
0.85

0.82

1.4

1 1.10

1.10
1.10
1.10
1.10

1.10
1.10
1.10
1.10
1.10

1.09

1.09
1.08
1.06
1.03

0.98

The table gives

4.0

3.70
3.70
3.69
3.69
3.68

3.65
3.62
3.57
3.49
3.39

3.28
3.15
3.02
2.88
2.74

2.58

4.2

3.90
3.89
3.89
3.88
3.86

3.83
3.79
3.72
3.63
3.52

3.40
3.27
3.13
2.98
2.84

2.69

4.4

4.1C
4.0¢
4.0¢
4.0%
4,08

4.01
3.9f
3.8¢
3.7¢
3.6¢

3.5:
3.3¢
3.2¢
3.0¢
2.9¢

2.7¢

The table give:



Nr. 3 _ | 53
logA = 3.0, 3.4, 3.8, 4.2 and pure H.

1.6 1.8 2.0 2.2 2.4 2.6 2.8 3.0 [i]
1.30 1.50 1.70 1.90 2,10 2.30 2.50 270 .o 0.30
1.30 1.50 1.70 1.90 2.10 2.30 2.50 2,70 oo, 32
1.30 1.50 1.70 1.90 2.10 2.30 2.50 C2.70 0 oo, 34
1.30 1.50 1.70 1.90 2.10 2.30 2.50 270 i 36
1.30 1.50 1.70 1.90 2.10 2.30 2.50 270 Lo .. 38
1.30 1.50 1.70 1.90 2.10 2.30 2.50 C2.69 L. 0.40
1.30 1.50 1.70 1.90 2.10 2.29 2.49 268 ... 42
1.30 1.50 1.70 1.89 2.09 2.29 2.49 2,68 ... 44
1.30 1.50 1.69 1.89 2.09 2.28 2.48 266 ... .. 46
1.29 1.49 1.69 1.89 2.08 2.26 2.45 2.62 ... 48
1.29 1.49 1.68 1.87 2.05 2.23 2.41 258 L. 0.50
1.29 1.48 1.66 1.85 2.02 2.19 2.35 250 Lo oL ipA
1.27 1.45 1.63 1.81 1.97 2.12 2.27 241 o 54
1.24 1.42 1.59 1.75 1.90 2.04 2.18 231 oL 56
1.21 1.37 1.52 1.67 1.81 1.94 2.06 218 ... 58
1.14 1.29 1.43 1.57 1.69 1.82 1.93 205 ... 0.60
log p,

4.6 4.8 5.0 5.2 5.4 2]
4.29 4.49 4.69 488 e 0.30
4.29 4.49 4.68 4.87 32
4,28 4,47 4.65 4,83 L e 34
4.26 4.44 4.62 4.78 4,94 . 36
4.23 4.40 4.56 4.71 4.86 38
4,18 4.33 4.47 4.62 475 . 0.40
4.09 4.23 4.36 4.50 4.63 . 42
4.00 4.13 4.25 4,38 449 44
3.88 4.01 4.12 4,24 4.35 e 46
3.76 3.87 3.99 4,10 - 421 . 48
3.63 3.74 3.85 3.96 4,06 e e 0.50
3.45 3.59 3.70 3.81 3.9 . 52
3.39 3.45 3.56 3.66 3.76 e 54
3.19 3.30 3.40 3.50 3.61 e 56
3.05 3.15 3.25 3.356 345 . 58

3.00 3.10 3.20 3.30 290 L 0.60

log p,
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Table 8 (continued). lonization of matter

P logp 0.4 0.6 0.8 1.0 1.2
060,00l 0.08 0.28 0.46 0.64 0.82
62, . ... 0 0.07 0.25 0.43 0.61 0.77
64.. ... 0.04 0.22 0.38 0.54 0.69
66. . ... . 0.00 0.17 0.32 0.46 0.60
68...... ... ... 0.09 0.23 0.36 0.49
0.70. ot 0.00 0.13 0.25 0.36
T2 ... 0.01 0.13 0.24
V2 PO —0.01 0.11
6.
T8 i
080...... . ...,
82. .. ... ...
84, .. it
86.............
88. ...
0.90. ...t —1.00
Q2. ..,
e
96. .. il
98, . i
1.00. ...
02, ...t
04, .ol
0 logp 4.0 4.2 4.4 4.6 4.8
0.60. . ...t 2.59 2.70 2,81 2.91 3.01
62. ... ... ... 2.45 2.55 2.66 2.76 2.86
64, ...l 2.30 2.41 2.51- 2.62 2.73
66, .. ... 2.15 2,26 2.37 2.48 2.59
68. ... 2.02 2,13 2.23 2,34 2.46
07000t 1.88 1.98 2.09 2.21 2.33
72,000, 1.74 1.85 1.97 2.08 2.20
S 1.61 1.72 1.84 1.96 2.09
76 1.48 1.60 1.73 1.86 2.00
T8 1.36 1.50 1.63 1.78 1.92
0.80. ...l 1.27 1.40 1.55 1.70 1.86
82. . ... .. 1.18  -1.33 1.48 1.64 1.81
L 1.11 1.27 1.43 1.60 1.77
86........... . 1.06 1.23 1.40 1.57 1.74
88. 1.02 1.19 1.37 1.53 1.70
090............. 0.99 1.17 1.34 1.50 1.67
2. v 0.97 1.14 1.31 1.47 1.63
Q... oo 0.94 1.11 1.28 1.44 1.59
96. . ... i 0.92 1.09 1.25 1.40 1.55
98. ... 0.89 1.06 1.22 1.37 1.51
100, ...l 0.86 1.02 1.17 1.32 1.47
02, . iaan. 0.82 0.98 1.13 1.28 1.43
04, il 0.78 0.94 1.09 1.23 1.38

1.4

0.98
0.92
0.83
0.73
0.61

0.48
0.35
0.22
0.08

—0.89
—1.02

T e el e

i oo a1 ~180
A N S R

1.6 1.8 20
1.14 1.29 1.43
1.06 1.20 1.33
096  1.09  1.21
0.85  0.97  1.09
0.73 0.84 0.95
0.59 0.71 0.82
046 0.57  0.67
0.32 0.43 0.53
0.18 0.29 0.39
0.05 015  0.25
0.01 0.1
—0.78 —0.67 —0.55
—0.91 —0.79 —0.66
—0.89 —0.76
—0.84
—0.90
—0.94
—0.97
—0.98
The table gives
5.2
2.94
2,81
2.68
2.56
2.45
2.35
2.28
2.22
2,18
2.14
2.10
2.06
2.02
1.98
1.94
1.89
1.84
1.79
1.74
1.69
1.64

The table gives
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in stellar atmospheres. logd = 3.0.

—0.42
—0.52
—0.61
—0.68
—0.73

—0.76
—0.78

—0.80

log p.

2.4

1.69
1.58
1.45
1.31
1.18

1.03
0.89
0.74
0.60
0.46

0.33
0.19
0.06

—0.29
—0.38
—0.46
—0.52
—0.56

—0.57
—0.59
—0.61

[ e s e
U1 =1 00 ©
G e S Y

O
S0 W

|

=4
N
=3

—0.24
—0.30
—0.35
—0.38
—0.39

—0.41
—0.43

= e e el o
W WU 0w
O CoWw~1I= W

—0.20

—0.22
—0.23
—0.24

3.0

2.05
1.92
1.78
1.64
1.49

1.34
1.20
1.06
0.92
0.78

0.66
0.53
0.41
0.30
0.21

0.13
0.08
0.04
0.01

—0.01

—0.02
—0.04
—0.06

3.4

2.27
2.14
1.98
1.85
1.70

1.55

1.28
1.14
1.01

0.88
0.77
0.67
0.58
0.51
0.46
0.43
0.40
0.38
0.36

0.35

0.30

3.6

2.38
2.24
2.09
1.95
1.81

1.66
1.52
1.38
1.25
112

1.01
0.90
0.81
0.73
0.67

0.63
0.60
0.58
0.56
0.54
0.52

0.49
0.46

b <
g

oo sooR0 200 »
NI NI SIS 00 0000 O D
NSO O W

[exNer ey
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P logp 04
0.60.. ...t 0.08
62. .. 0.07
Bd.vuiiiiinn 0.04
66... ... 0.00
B8. .
Q700 v
T2
2 PN
2 T
V£ J N
0.80, ...
82, i
84. . i
86....0vvviut
T
090.....0 v
Q2.
Qd. i,
{21
98, i
1.00..... . ovns
02,0 ieeennnn.
04, ovonnenn.
P logp 4.0
0.60....000ivn.. 2.59
62, 2.45
6d. v, 2,30
66. ... 2.14
B8, i 2.01
0.70. . oo ii i 1.86
27 1.71
V2 S 1.56
4 1.43
2 T 1.29
080,00 1.16
82 i, 1.04
84 ..o 0.93
86 0.83
88. e 0.76
0.90. ..ot 0.69
92. .. e 0.63
Od. ..ot 0.60
96. ... .t 0.58
98, i 0.55
1.00. ...t 0.52
02, .. 0.48
04d.. vt 0.46

Nr. 3

Table 8 (continued). Tonization of matter

0.6

0.28
0.25
0.22
0.17
0.09

0.00

4.2

2.70
2.55
2.40
2.25
2.11

1.96
1.81
1.67
1.54
1.41

1.28
1.17
1.06
0.97
0.91

0.85
0.81
0.77
0.75
0.72

0.69
0.66
0.62

0.8

0.46
0.43
0.38
0.32
0.23

0.13
0.01

4.4

2.80
2.65
2.51
2.36
2,22
2.06
1.92
1.78
1.65
1.52

1.40
1.30
1.20
1.12
1.06

1.02
0.98
0.95
0.92
0.89

0.86
0.82
0.78

1.0

0.64
0.61
0.54
0.46
0.36

0.25
0.13
—0.01

2,90
2.75
2.61

2.32

2.17
2.03
1.89
1.76
1.64

1.53
1.43
1.35
1.28
1.22
1.18
1.15
1.12
1.09
1.06

1.02
0.98
0.94

0.82
0.77
0.69
0.60
0.49
0.36
0.24
0.11

50

e e e e i e el e
[ N O R R
DWwoo et ©Ww

O

1.4

0.98
0.92
0.83
0.73
0.61

0.48
0.35
0.22
0.07

—0.93

5.0

3.11
2.96
2.81
2.67
2.52

2.38
2.25
2.12
2.00
1.89

o
o =1~
1= @

R e e e
DR W W Ut OO
wWeew ~TOHRooH O©

1.6

1.14
1.06
0.96
0.85
0.73

0.59
0.46
0.32
0.18
0.04

—0.82
—0.96

The
5.2

2,92
2,77
2.63
2.49
2.36
2.24
2.12
2.02

1.94
1.86

el
S ~1 e
oo OO

e e R e e
WL Ut Sy
OO MU

o0 oORRR H
N wooiwin »
JS Ao ©

—0.71
—0.85
—0.98

table

N LTy
[ W e I SN N |
HoOoR TOo OV

2.0

1.43
1.33
1.21
1.09
0.95

0.81
0.67
0.53
0.39
0.25

0.10
—0.04

—0.61
—0.74
—0.86
—0.98

gives

The table gives
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in stellar atmospheres. logd = 3.4.

2.2

1.57
1.46
1.33
1.20
1.06

0.92
0.78
0.64
0.49
0.35

0.21
0.06

—0.49
—0.62
—0.74
—0.85
—0.95

logp,

log p,

2.4

—0.38
—0.51
—0.62
—0.72
—0.81

—0.88
—0.92
—0.96

OO O R N
N~J WO kI SDo O
O ©OwWw SO

oo
[ENEN
LVEEN

—0.01

—0.27
—0.39
—0.49
—0.59
—0.65

—0.71
—0.75

—0.78

2.8

1.93
1.81
1.66
1.53
1.38
1.24
1.09
0.94
0.81
0.66

0.52
0.37
0.23
0.10

—0.15
—0.26
—0.36
—0.44
—0.50

—0.54
—0.57
—0.60

3.0

2.05
1.92
1.77
1.63
1.49

1.34
1.19
1.04
0.91
0.76

0.62
0.48
0.34
0.21
.09

—0.02
—0.13
—0.21
—0.29
—0.34
—0.37
—0.40
—0.42

3.2

2.16
2.03
1.88
1.74
9

I3

CO O =B
(= R R

0.73
0.59
0.46
0.33
0.21

0.10
0.01
—0.06
—0.13
—0.16

—0.19
—0.22
—0.24

3.8
2.48

4.0

2.59
2,45
2.30
2.14
2.01

1.86
1.71
1.56
1.43
1.29

1.16
1.04
0.93
0.83
0.76

0.69
0.63
0.60
0.58
0.55

0.52
0.48
0.46

57

... .0.60
62
64
66
68
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72
74
76
78
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Table 8 (continued). Jonization of matter

logp 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0

0
0.60............. 0.08 0.28 0.46 ° -~ 0.64 0.82 0.98 1.14 1.29 1.43
62, . i 0.07 0.25 0.43 0.61 0.77 0.92 1.06 1.20 1.33
64. ... ... 0.04 0.22 0.38 0.54 0.69 0.83 0.96 1.09 1.21
B6. ... 0.00 017 032 046  0.60 073 0.85 087  1.09
68. . ... 0.09 0.23 0.36 0.49 0.61 0.73 0.84 0.95
0.70. ...l 0.00 0.13 0.25 0.36 0.48 0.59 0.70 0.81
T2 00 i, ] 0.01 0.13 0.24 0.35 0.46 0.56 0.67
Tdo —0.01 0.1 022 032 043 0.53
T6 0.07 017 028  0.38
T8 0.04 0.14 0.24
0.80. ..., —0.01  0.10
82 ...
8dii i,
86.. ...
S8
0.90............. —0.94 —0.84 —0.73 —0.63
92, —0.97 —0.87 —0.77
M. —1.02 —0.91
..
98. ...
1.00. ..o
o) T
1
The table gives
9 logp 4.0 42 44 46 48 50 52 54 5.6
0.60............. 2.58 2.69 2.79 2.90 3.00 3.10 3.21 3.31
62...... 2.45 2.55 2.65 2.75 2.85 2.95 3.06 3.16
17 S 229 240 250 261 271 281 291 3.01
66............. 2.14 2.25 2.35 2.45 2.55 2.65 2.76 2.86 2.96
68. ... ... 2.00 2.11 2.21 2.31 2.41 2.51 2.61 2.72 2.82
0.70. ...t 1.85 1.95 2.05 2.15 2.25 2.36 2.46 2.57 2.68
2.0 00 1.71 1.81 1.91 2.01 2.11 2,22 2.32 2.43 2,54
Theiiiiii 1.55  1.66 176 1.8 1.97  2.08 218 229  2.40
76 1.41 1.51 1.62 1.72 1.83 1.94 2.05 2.16 2.28
T8 1.26 1.37 1.47 1.58 1.70 1.81 1.92 2.04 2.16
0.80. .. ....... ... 113 123 134 145 157 168  1.80 1.92  2.05
82. . 0.99 110 1.21  1.33 144" 156 169 1.82  1.95
7 T 0.85 0.97 1.08 120 1.33 146 159 172  1.87
86, 073 084 097 109 123 1.36 150 1.65° 1.80
88. ..., 0.61 074 0.87 1.00 114 120 144 159 175
0.90......... ... 0.50 0.64 0.78 0.92 1.07 1.22 1.38 1.54 1.69
92, . i 0.41 055 070 0.86 102 118  1.34  1.49  1.65
Y. 0.33 049 0.64 0.81 097 113 1.29 145  1.60
Q6. ... 0.27 0.44 0.60 0.77 0.93 1.10 1.26 1.41 1.56
98. . ..l 0.22 039 057 073 0.90 1.06 1.22 1.37 152
10000t 0.18 036 053 0.70 0.87 1.02 118  1.33  1.47
02........ ... 0.16 0.33 0.50 0.66 0.82 0.98 1.13 1.28 1.42
04, ... L. 0.13 0.30 0.46 0.62 0.78 0.93 1.08 1.23 1.37

The table gives
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in stellar atmospheres. log4 = 3.8.

2.2

1.57
1.46
1.33
1.20
1.06

0.92
0.77
0.63
0.49
0.34

0.20

0.06

—0.53
—0.66
—0.80
—0.93

logp,

2.4

1.69
1.58
1.44
1.31
1.17

1.03
0.88
0.73
0.59
0.45

2.6

1.82
1.69
1.56
1.42
1.28

1.13
0.98
0.84
0.69
0.55

0.40
0.26
0.11

—0.31
—0.45
—0.58
—0.70
—0.81

—0.91
—1.01

!.\3

Lol el e e
DG
00 U~ = W

)
w

1.08
0.94
0.80
0.65

0.51
0.36
0.21
0.07

—0.21
—0.34
—0.46
—0.58
—0.68
—0.78
—0.85
—0.91

3.0

2.05
1.92
1.78
1.63
1.48

1.33
1.19
1.04
0.90
0.75

0.61
0.46
0.32

0.17

0.04

—0.09
—0.22
—0.35
—0.46
—0.55

—0.63
—0.70
—0.75

3.2

2.16
2.03
1.88
1.74
1.59

0.15

0.02 .

—0.11
—0.22
—0.32
—0.41

—0.48
—0.53
—0.57

3.4

2.27
2,13
1.98
1.84
1.69

1.54
1.40
1.25
1.10
0.95

0.81
0.67
0.53
0.39
0.26

.13

0.01
—0.08
—0.19
—0.26
—0.32
—0.37
—0.40

3.6

2,37
2.24
2.08
1.94
1.79

1.64

1.35
1.21
1.06

0.92
0.77
0.63
0.50
0.37

0.25
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Sy = = Ot
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& w

0.73
0.61

0.50
0.41
0.33
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0.22
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Table 8 (continued). Ionization of matter

0 logp 0.4 06 08 1.0 1.2 1.4 1.6 1.8 . 20
060, ceevniinnn. 0.08 028 046 0.64 082 098 114 129  1.43
B2, it 0.07 025 043 0.61 077 092 1.06 120 1.33
Bd. .t 0.04 022 038 054 069 083 096 1.09 1.21
U 0.00 0.17 032 046 0.60 073 0.85 0.97  1.09
B8. . 0.09 023 036 049 061 073 084 0.9
1 S 0.00 013 025 036 048 059 070  0.81
T2 e 0.01 013 024 035 046 056  0.67
yZ VU —0.01  0.11 022 0.32 . 043 0.53
i/ T 0.07 017 028  0.38
T8t 0.04 014 024
0800 venininnns —0.01"  0.10
B2, i
B4, i
86....
88, it
1] Co ~0.94 —0.84 —0.74 —0.64
92, i —0.98 —0.88 —0.78
7 S —0.93
96, e
98, et
1.00. 0
i S
'Y S
The table gives
0 logp 40 42 44 46 48 50 52 54 56
0.60. 0 oceeenannns 2.58  2.60 279 2.89  3.00 3.10 320 3.30
7 T 2.45 2.55 2.65 275 2,85 295 3.05 3.15
B4, e 2.20 240 250 2,60 270 2.80 290 3.01 3.11
B6. e 214 224 234 245 255 265 276  2.86 296
7 S 2.00 210 220 230 241 251 261 271 281
0700 e 1.84 1.95 205 215 225 235 245 255 265
T2 1,70 1.80 190  2.00 210 221 231 241 251
Tdi i 1.55 1.65 175 1.85 1.95 206 216 226 2.36
o DU 1.40  1.50 1.61 171 181  1.01 202 212 223
- S 1.25  1.35 1.46  1.56 1.67 1.77 188  1.98  2.09
0.80. .. venennnn. 111 121 132 142 153  1.63 174 1.85  1.96
82 it 0.96 1.07 1.17 1.28 139 150 1.61 172  1.84
Bhu e 0.82 0.93 1.03 114 125 1.36 148 1.60 1.72
- T 0.68 079 0.90 1,001 112 1,24 1.36 149 1.61
88, i 0.55 0.66 0.77 989 1.01 113 126 1.39  1.52
0.90. ..o, 0.41 053 065 077 0.9 103 116 1.30 1.44
92, i 0.29 041 054 0.67 080 0.94 1.08 123 1.38
9. 0.17 0.30 0.44 058 072 0.86 1.01 117  1.32
96, ..l 0.07 021 035 050 065 0.8 097 112 127
98, i ~0.01 014 029 044 060 075 091 107 1.22
1.00. 0o —0.09 0.07 023 039 055 072 088 1.0 118
17 B —0.15 002 018 035 051 0.67 0.83 099 114
04 iieennnnns 019 —0.02 0.14 031 047 063 .0.79 094 1.09

The table gives
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in stellar atmospheres. logd = 4.2.

2.2 2.4 2.6 2.8 3.0 3.2 3.4 3.6 3.8 4.0 ]
1.57 1.69 1.82 1.93 2.05 2.16 2.27 2.37 2,48 2.58 ... 0.60
1.46 1.58 1.69  1.81 1.92 2.03 2.13 2.24 2.34 2.45 L., 62
1.33 1.44 1.56 1.67 1.78 1.88 1.98 2.08 2.19 2.29 .... 64
1.20 1.31 1.42 1.53 1.63 1.74 1.84 1.94 2.04 2.14 .... 66
1.06 1.17 1.28 1.38 1.48 1.59 1.69 1.79 1.89 2.00 .... 68
0.92 1.03 1.13 1.23 1.33 1.43 1.54 1.64 1.74 1.84 L. 0070
0.77 0.88 0.98 1.08 1.19 1.29 1.39 1.50 1.60 1.7 72
0.63 0.73 0.84 0.94 1.04 1.14 1.25 1.35 1.45 1.55 74
0.48 0.58 0.69 0.79 0.90 1.00 1.10 1.20 1.30 1.40 76
0.34 0.44 0.54 0.65 0.75 0.85 0.95 1.05 1.15 1.25 78
0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 1.01 1.11 ....0.80
0.05 0.16 0.26 0.36 0.45 0.55 0.66 0.76 0.86 0.96 82
0.00 0.11 0.21 0.31 0.41 0.51 0.61 0.72 0.82 84
0.06 0.16 0.26 0.36 0.47 0.57 0.68 86
0.02 0.12 0.23 0.33 0.44 0.55 88
—0.54 —0.44 —0.33 —0.23 —0.13 —0.02 0.09 0.19 0.30 0.41 ....0.90
—0.68 —0.57 —0.47 —0.37 —0.26 —0.16 —0.05 0.06 0.18 0.29 92
—0.83 —0.72 —0.62 —0.51 -—0.41 —0.290 —0.18 —0.06 0.05 0.17 94
—0.96 —0.86 —0.75 —0.64 —0.53 —0.42 —0.30 —0.18 —0.06 0.07 96
—0.99 —0.88 —0.77 —0.66 —0.54 —0.42 —0.29 —0.16 —0.01 98
—1.01 —0.89 —0.77 —0.65 —0.52 —0.39 —0.24 —0.09 ....1.00
—1.01 —0.88 —0.74 —0.61 —0.46 —0.31 ,—0.15 ce.e 02
—0.97 —0.83 —0.68 —0.52 —0.36 —0.19 ceo. 04

log p,

log p,
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Table 9. Opacity = II. logA=3.0, 3.4,
0 logp 1.2 14 1.6 1.8 2.0 22 24

0.30........ 8.40 8.60 8.80 9.00 9.20 9.40 9.60
32.. ..., 8.58 8.78 8.98 9.18 9.38 9.58 9.78

K7 8.75 8.95 0.15 9.35 9.55 9.75 9.95

36.. ... 8.93 9.13 9.33 9.53 9.73 9.93 0.18

38........ 9.08 9.28 0.48 9.68 9.88 0.08 0.28

0.40........ 9.23 9.43 9.63 9.83 0.03 0.23 0.43
4200, 9.36 9.56 9.76 9.96 0.16 0.36 0.55

44........ 9.49 9.69 9.89 0.09 0.28 0.47 0.67

46........ 9.62 9.82 0.02 0.21 0.40 0.60 0.78

48, 9.73 9.92 0.11 0.31 0.50 0.69 0.86

0.50........ 9.82 0.01 0.21 0.39 0.57 0.74 0.90
520 . ..... 9.89 0.08 0.27 0.44 0.60 0.76 0.91

54 ... .. 9.95 0.13 0.30 0.46 0.61 0.75 0.85

56........ 0.00 0.16 0.31 0.44 0.57 0.67 0.75

B8........ 0.00 0.15 0.28 0.38 0.47 0.54 0.60

0.60........ 0.10 0.19 0.27 (.34 0.40 0.44
The table gives logx

P logp 8.4 3.6 3.8 4.0 42 4.4 48

0.30........ 0.60 0.80 1.00 1.20 1.40 1.59 1.78
32........ 0.78 0.98 1.18 1.37 1.56 1.76 1.96

4., 0.95 1.15 1.34 1.53 1.72 1.91 2.10

36........ 1.12 1.31 1.51 1.60 1.87 2.05 2.24

38........ 1.26 1.46 1.64 1.82 1.99 2.15 2.30

0.40........ 1.39 1.57 1.74 1.91 2.06 2.20 2.31
42, ..., 1.49 1.66 1.82 1.95 2.07 2.17 2.25

4., 1.55 1.70 1.84 1.94 2.03 2.11 2.18

46........ 1.59 171 1.81 1.88 1.95 2,02 2.07

18, .. ..., 1.55 1.64 1.71 1.77 1.83 1.88 1.93

0.50........ 1.47 1.3 1.59 1.64 1.60 1.73 1.77
52........ 1.33 1.38 1.43 1.47 1.51 1.55 1.59

Bd........ 117 1.22 1.26 1.30 1.33 1.38 1.43

56........ 1.01 1.05 1.10 1.13 1.17 1.21 1.26

58........ 0.82 0.86 0.90 0.94 0.99 1.04 1.09

0.60........ 0.64° 0.67 0.71 0.76 0.81 0.87 0.92

The table gives logx

2.6

9.80
9.98
0.15
0.33
0.48

0.63
0.74
0.87
0.97
1.03

1.05
1.02
0.94
0.83
0.65

0.49

4.8

1,08
2.15
2.97
2.39
2.43

2.40
2.33
2.23
2.11
1.97

1.81
1.64
1.47
1.31
1.14

0.97

2.8

0.00
0.18
0.35
0.53
0.68

0.82
0.94
1.05
1.14
1.19

1.19
1.12
1.01
0.88
0.70

0.53

5.0

2.17
2.34
2.44
2.52
2.53

2.49
2.40
2.29
2.17
2.01

1.85
1.68
1.52
1.36
1.19

1.03

3.0

0.20
0.38
0.55
0.73
0.88

1.01
1.13
1.23
1.30
1.33

1.30
1.21
1.08
0.93
0.74

0.57

Nr. 3
3.8 4.2 and pure H.

3.2

0.40
058
0.75
0.93
1.06

1.20
1.32
1.40
1.45
1.45

1.39
1.28
1.13
0.98
0.79

0.61

3.4

0.60
0.78
0.95
1.12
1.26

1.39
1.49
1.55
1.59
1.55

1.47
1.33
1.17
1.01
0.82

0.64



g logp 2.0
0.60.. 0.34
62.. 0.17
64.. 9.99
66.. 9.81
68.. 9.61
0.70..
72..
74, .
76,
78..
0.80..
82..
84..
86..
88..
0.90.. 7.86
92.. 7.77
94.. 7.68
96.. 7.63
98.. 7.60
1.00.. 7.58
02.. 7.59
04.. 7.61

2.2

0.40
0.22
0.04
9.84
9.65

7.97
7.89
7.82
7.79
7.76

Table 9 (continued). Opacity =. I1. log A = 3.0.

2.4

0.44
0.26
0.08
9.88
9.68

8.09
8.02
7.97
7.95
7.93

7.95
7.97
7.98

2.6

0.49
0.30
0.12
9.92
9.73

8.22
8.16
8.12
8.11
8.10

8.13
8.15
8.16

2.8

0.53
0.33
0.15
9.96
9.77

8.35
8.30
8.28
8.28
8.29

8.31
8.33
8.35

3.0

0.57
0.37
0.18
0.00
9.83

9.65
0.48
9.33
9.20
9.06

8.92
8.80
8.70
8.60
8.54

8.49
8.46
8.45
8.46
8.47

8.49
8.52
8.54

3.2

0.61
0.41
0.22
0.05
9.88

9.71
9.55
9.40
9.27
9.14

9.01
8.90
8.81
8.72
8.68

8.65
8.63
8.63
8.65
8.66

3.4

0.64
0.45
0.26
0.10
9.93

9.76
9.62
9.48
9.36
9.22

9.11
9.00
8.92
8.86
8.83

8.81
8.81
8.81
8.83
8.84

8.87
8.88
8.89

3.6

0.67
0.50
0.32
0.15
9.98

9.83
9.69
9.56
9.44
9.32

9.21
9.12
9.05
9.01
8.98

8.97
8.98
8.99
9.01
9.02

9.04
9,05
9.05

The table gives

3.8 4.0 4.2 44

0.72 0.77 0.82 0.87
0.55 0.59 0.64 0.69
0.37 0.43 0.48 0.55
0.21 0.27 0.34 0.41
0.06 0.12 0.20 0.27

9.91 9.99 0.07 0.15
9.76 9.85 9.93 0.02
9.64 9.72 9.82 9.02
9.53 9.63 9.72 9.84
9.42 9.52 9.64 9.76

9.32 9.44 9.56 9.71
9.24 9.38 9.53 9.68
9.20 9.34 9.50 9.65
9.16 9.32 9.49 9.66
9.14 9.32 9.49 9.67

9.15 0.33 9.51 9.68
9.17 9.35 9.52 9.69
9.17 9.35 9.52 9.69
9.20 9.37 9.54 9.70
9.20 9.37 9.54 9.69

9.21 9.38 9.54 9.69

9.22 9.38 9.54 9.69
9.21 9.37 9.53 9.68

log =

4.6

0.92
0.76
0.62
0.49
0.36

0.23
0.12
0.03
9.96
9.89

9.85
9.83
9.82
9.83
9.83

9.84
9.85
9.85
9.85
9.85

9.84
9.84
9.82
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4.8

0.98
0.83
0.70
0.57
0.44

0.33
0.22
0.15
0.08
0.04

0.00
9.99
9.99
0.00
0.00

0.01
0.01
0.00
0.00
9.99

9.99
9.98
9.97

5.0

1.04
0.90
0.77
0.66
0.53

0.43
0.34
0.27
0.22
0.19

0.16
0.16
0.15
0.16
0.16

0.17
0.16
0.16
0.14
0.13

0.13
0.12
0.10

5.2

0.32
0.32
0.32
0.32

0.32
0.32
0.30
0.29
0.27

0.26
0.25
0.23



6 log p 2.0
0.60.. 0.34

62.. 0.17

64.. 9.99

66.. 9.81

68.. 9.61
0.70.. 9.43

72..

74..

76..

73..
0.80. .

82..

84..

86. .

88..
0.90.. 7.82

92.. 7.70

94.. 7.58

96.. 7.50

98..
1.00. .

02..

04..

64

2.2

0.40
0.22

0.04.

9.84
9.65

9.46

7.91

-7.80

7.69
7.62
7.55

Table 9 (continued). Opacity ».

2.4

0.44
0.26
0.08
9.88
9.68

9.50

8.01
7.91
7.81
7.75
7.68

7.64
7.64
7.63

2.6

0.49
0.30
0.11
9.92
9.72

9.55

8.11
8.02
7.94
7.88
7.84

7.81
7.81
7.81

2.8

0.53
0.33
0.15
9.95
9.77

9.60

8.22
8.14
8.07
8.02
7.99

7.98
7.99
7.99

3.0

0.57

0.37
0.18
0.00
9.82

9.65
9.47
9.32
9.19
9.04

8.90
8.76
§.64
8.51
8.42

8.34
8.26
8.21
8.17
8.14

8.15
8.16
8.17

The table gives

3.2

0.61
0.41
0.22
0.05
9.88

9.70
9.54
9.39
9.26
9.12

8.98
8.85
8.74
8.62
8.54

8.46
8.39
8.36
8.33
8.32

8.33

8.34 8.5

8.35

3.4

0.64
0.45
0.26
0.10
9.93

9.76
9.61
9.46
9.34
9.20

9.07
8.94
8.84

.8.74

8.66

8.59
8.54
8.51
8.49
8.50

8.51
.52
8.53

3.6

0.67
0.50
0.31
0.15
9.98

9.82
9.68
9.54
9.42
9.28

9.15
9.04
8.94
8.85
8.79

8.73
8.70
8.67
8.67
8.67

8.69
8.71
8.71

3.8

0.71
0.55
0.37
0.21

0.05 -

9.90
9.75
9.62
9.50
9.37

9.25
9.15
9.05
8.98
8.92

8.88
8.85
8.84
8.85
8.85

8.87
8.87
8.88

IT.

4.0

0.77
0.59
0.42
0.27
0.12

9.97
9.82
9.70
9.58
9.46

9.35
9.26
9.17
9.11
9.06

9.03
9.01
9.01
9.02
9.02

9.04
9.04
9.05

logx

logA = 3.4.

4.2

0.82
0.64
0.48
0.33
0.19

0.05
9.90
9.78
9.67
9.56

9.46
9.37
9.30
9.24
9.21

9.19
9.19
9.18
9.20
9.20

9.21
9.22
9.21

4.4

0.87
0.69
0.55
0.40
0.26

0.13
9.99
9.87
9.76
9.67

9.57
9.49
9.43
9.39
9.37

9.36
9.36
9.36
9.37
9.37

9.38
9.38
9.37

4.6

0.92
0.75
0.62
0.48
0.34

0.21
0.08
9.97
9.86
9.77

9.69
9.63
9.57
9.54
9.53

9.52
9.53
9.53
9.54
9.54

9.54
9.54
9.53

Nr. 3

4.8

0.97
0.82
0.69
0.55
0.42

0.29
0.17
0.07
9.97
9.88

9.82
9.76
9.72
9.69
9.69

9.69
9.70
9.69
9.70
9.70

9.70
9.69
9.68

5.0

1.03
0.89
076
0.63
0.50

0.38
0.26
0.17
0.08
0.01

9.94
9.90
9.87
9.85
9.85

9.85
9.86
9.85
9.85
9.85

9.85
9.84
9.82

0.48
0.36
0.28
0.20
0.14

0.08
0.04
0.02
0.02
0.02

0.02
0.02
0.01
0.00
9.99

9.99
9.98
9.27



Nr. 3

0 logp 2.0 2.2

0.60.. 0.34 0.40
62.. 0.17 0.22
64.. 9.99 0.04
66.. 9.81 9.84
68.. 9.62 9.65

0.70.. 9.43 9.46
72..
74..
76. .

0.80..
82..
84..
86..
88..

2.90.. 7.80 /.88
92.. 7.67 7.76
94.. 7.54_17.64
96. . 7.55
98..

L.00. .
02..
04..

Table 9 (continued). Opacity #. II. log A = 3.8.

2.4

0.44
0.26
0.08
9.88
9.68

9.50

2.6

0.49
0.30
0.11
9.92
9.73

8.06
7.96

L 7.8b

7.77
7.68

7.61
7.55

2.8

0.53
0.33
0.15
9.96
9.77

9.60

8.17
8.07
7.97
7.89
7.81

1

~1 ~J ~1

3.0

0.57
0.37
0.18
0.00
9.82

9.65
9.47
9.32
9.18
9.03

8.89
8.75
§.62
8.48
8.37

8.27
8.17
8.08
8.01
7.94

7.89
7.86
7.84

3.2

0.61
0.41
0.22
0.05
9.87

9.70
9.54
9.39
9.25
9.11

8.97
8.85
8.71
8.58
8.48

8.38
8.28
8.20
8.13
8.07

8.04
8.03
8.02

3.4
0.64

0.45.

0.26
0.10
0.92

9.76
9.61
9.46
9.33
9.19

9.05
8.92
8.80
8.68
8.58

8.49
8.39
8.32
8.26
8.22

8.20
8.19
8.19

3.6
0.67

0.50,

0.31
0.15
9.98

9.82
9.67
9.53
9.40
9.27

9.13
9.01
8.89
8.79
8.69

8.61
8.52
8.45
8.41
8.38

8.37
8.36
8.37

The table gives

D. Kgl. Danske Vidensk. Selskaly, Mal.-fys. Medd. XXI, 3.

3.8 4.0

0.71 0.76
0.54 0.59
0.36 0.42
0.21 0.27
0.04 0.11

9.89 9.97
9.74 9.82
9.61 9.69
9.49 9.57
9.35 - 9.43

9.22 9.31
9.10 9.20
8.99 9.10
8.89 9.01
8.81 §,92

8.73 8.85
8.65 8.79
8.59 8.74
8.56 8.72
8.54 8.70

8.54 8.70

8.54 8.71
8.55 8.72

log #

4.2

0.81

0.64
0.47
.33
0.18

0.04
9.89
9.77
9.65
9.52

9.41
9.31
9.21
9.12
9.04

8.97
8.93
8.89
8.88
8.87

8.88
8.89
8.89

4.4

0.87
0.69
0.54
0.40
0.25

0.12
9.98
9.85
9.73
9.62

9.51
9.42
9.32
9.24
9.17

9.11
9.08
9.05
9.05
9.05

9.05
9.06
9.05

4.6

0.92
0.75
0.61
0.47
0.33

0.20
0.06
9.94
9.83
9.72

9.61
9.53
9.44
9.36
9.30

9.26
9.24
9.22
9.22
9.22

9.22
9.22
9.21

65

4.8

0.97
0.82
0.68
0.55
0.41

0.28
0.15
0.03
9.92
9.82

9.73
9.64
9.55
9.49
9.44

9.41
9.40
9.38
9.38
9.38

9.38
9.38
9.37

[}

5.0

1.03
0.89
0.75
0.63
0.49

0.36
0.23
0.13
0.02
9.93

9.84
9.76
9.68
9.63
9.59

9.56
9.56
9.54
9.55
9.54

9.54
9.54
9.52

5.2

0.45
0.33
0.23
0.13
0.04

9.95
2.88
9.81
9.77
9.74

9.72
9.72
9.70
9.71
9.70

9.70
9.69
9.67
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9.43

. 9.22

9.05
8.87
8.69

8.53

7.79
7.66
7.52

2,2

0.40
0.22
0.04
9.84
9.65

9.46
9.26
9.10
8.92
8.75

8.60
8.44

7.87
7.75
7.62
7.52

2.4

0.44
0.26
0.08
9.88
9.68

9.50
9.31
9.15
8.97
8.81

8.66
8.51
8.37

-
&

_\1.\1\1\1
Qv w1 00 W
- o =

D K

2.6

0.49
0.30
0.11
9.92
9.73

9.55
9.36

- 9.20

9.04
8.88

8.73
8.59
8.45

2.8

0.53
0.33
0.15

9.95

9.77

9.60
9.42
9.25
9.11
8.95

8.81
8.67
8.53

8.14
8.04
7.92
7.83
7.72

7.63
7.55

3.0

0.57
0.37
0.18
0.00
9.82

9.65
9.47
9.31
9.18
9.03

8.88
8.74
8.61
8.47
8.35

8.24
8.14
8.02
7.94
7.83

7.74
7.68
7.62

Nr. 3

Table 9 (continued).

3.2

0.61
0.41
0.22
0.05
9.87

9.70
9.54
9.38
9.25
9.11

8.96
8.82
8.69
8.56
8.45

8.34
8.24
8.13
8.05
7.95

7.87
7.82
7.76

3.4

0.64
0.45
0.26
0.10

9.92

9.75
9.61
9.45
9.32
9.18

9.04
8.91
8.78
8.66
8.56

8.45
8.34

8.24
8.16
8.06

8.00
7.95
7.91

3.6

0.67
0.50
0.31
0.15
9.98

9.82
9.67
9.53
9.40
9.26

9.12
9.00
8.87
8.76
8.66

8.55
8.44
8.35
8.27
8.19

8.13
8.10
8.07

The table gives



Opacity =.
3.8 4.0
0.71 0.76
0.54  0.59
0.36 0.42
0.21 0.27
0.04 0.11
9.89 9.96
9.74 9.81
9.61 9.68
9.48  9.56
9.34 9.42
9.20 9.30
9.09 9.8
8,97 9.06
8.86 8.96
8.76  8.86
8.66 8.76
8.56 8.67
5.46 8.59
8.39  8.52
8.32 847
8.28 8.43
8.25  8.41
8.23 840
log =

Nr. 3

I1. log A

42 44
0.81  0.87
0.64  0.69
047  0.54
033 0.40
018 025
0.04 0.2
9.89  9.97
976 9.84
9.64  9.72
951 9.60
9.39  9.49
9.28  9.38
917  9.27
9.07  9.18
8.96  9.07
887 899
870 892
871  8.84
8.66  8.80
8.61  8.76
859 874
8.58  8.74
8.57  8.73

4.2,

4.6

0.92
0.75
0.61
0.47
0.33

0.19
0.056
9.93
9.82
9.69

9.58
9.48
9.37
9.28
9.19

9.11
9.05
8.98
8.95
8.92

8.91
8.91
8.90

4.8

0.97
0:82
0.68
0.54
0.40

0.27
0.14
0.02
9.91
9.79

9.69
9.59
0.48
9.39
9.31

9.24
9.18
9.13
9.10
9.08

9.07 .

9.07
9.06

5.0

1.03
0.88
0.75
0.62
0.48

0.35
0.22
0.11
0.0Q
9.89

9.79
9.69
9.59
9.50
9.43

9.37
9.82

9.28°

9.26
9.23

9.23
9.23
9.22

1.10
0.96
0.83
0.70
0.56

0.44
0.32
0.21
0.10
0.00

9.89
9.80
9.70
9.62
9.56

9.50
9.46
9.43
9.42
9.40

9.40
9.38
9.38

0.00
9.90
9.82
9.75
9.69

9.64
9.62

"9.58

9.57
9.55

9.55
9.55
9.53

67
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logg = 3.0

0 “logp logp, logx
1.000
0.996 3.08
0.993 3.22
0.989 3.31
0.985 3.38 9.99
0.982 3.44 (.05 8.53
0.978 3.48 0.09 8.57
0.975 3.52 0.13 8.61
0.972 3.55 0.16 8.63
0.968 3.58 0.19 8.65
0.965 3.60 0.21 8.67
0.950 3.69 0.32 8.75
0.936 3.76 0.40 8.81
0.911 3.86 0.55 8.91
0.889 3.92 0.67 8.99
0.869 3.97 0.78 9.07
0.852 4.00 0.87 9.13
0.836 4.03 0.97, 9.21
0.821 4.05 1.07 9.29
0.808 4.07 1.16 9.35
0.795 4.08 1.24 9.42
0.745 4.13 1.60 9.72
0.707 415  1.88  9.98
0.653 4.17 2.28 0.37
0.614 4,18 2.58 0.69
0.585 4.19 2.80 0.95
0.562 419 2,97  1.15
0.543 4.19 3.11 1.31
0.527 4.19 3.21 1.45
0.512 4.19 3.31 1.58
0.500 4,20 3.40 1.69

] logp logp,
0.823 4.05 1.06
0.790 4.10 1.28
0.733 4.20 1.72
0.688 4.30 2.10
0.650 4.40 2.44
0.620 4,50 2.70
0.595 4.60 2.94
0.574 4.70 3.14

Nr. 3

‘Table 10. Model stellar

logg = 3.5

0 logp logp, logx
1.000 '
0.996  3.34
0.993 350  0.09  8.60
0.980  3.59 0.7  8.67
0.985  3.65 023  8.71
0.982 3,70 028  8.76
0.978 375  0.33  8.80
0.975 - 378  0.36  8.83
0.972  3.81 039  3.86
0.968  3.84  0.42  8.88
0.965  3.86  0.45  8.90
0.950  3.96  0.55  8.98
0.936  4.03  0.63  9.04
0.911 413  0.76  9.13
0.889 419  0.87  9.19
0.869 424  0.97  9.26
0.852 428  1.06  9.32
0.836  4.31  1.16  90.38
0.821  4.34 125  9.45
0.808  4.36  1.3¢  0.52
0.795  4.37 142 9.57
0.745 443 177  9.86
0.707 445 204  0.10
0.655 448 244  0.48
0.614 449 274 0.7
0.585  4.49  2.96  1.02
0.562 450, 313  1.21
0.543  4.50  3.27  1.38
0527 450  3.38 - 1.51
0.512 450  3.49  1.64
0.500 450  3.57  1.75

0 logp  logp,
0.808  4.35  1.33
0.776  4.40  1.55
0.720 450  1.98
0.674  4.60  2.35
0.636 470  2.69
0.605  4.80  2.96
0.579  4.90  3.21
0.557  5.00  3.42



Nr. 3

almospheres. 6,

logg = 4.0

0 logp logp, logx
1.000
0.996 3.60 0.17 3.69
0.993 3.76 0.32 8.82
0.989 3.85 0.41 8.90
0.985 3.92 0.47 8.95
0.982 3.97 0.52 8.99
0.978 4.01 0.56 9.03
0.975 4.05 0.60 9.06
0.972 4.08 0.63 9.09
0.968 4.11 0.66 9,12
0.965 4,13 0.68 9,14
0.950 4.23 0.79 9.22
0.936 4.29 0.86 9.26
0.911 4.39 0.99 9.35
0.889 4.46 1.10 9.42
0.869 4.51 1.18 9.47
0.852 4.55 1.27 9.51
0.836 4.59 1.36 9.57
0.821 4.62 1.44 9.64
0.808 4.64 1.51 9.70
0.795 4.65 1.59 9.74
0.745 4,72 11.93 0.00
1,707 4.75 2.20 0.23
1.653 4,78 2.59 0.59
).614 4.79 2.89 0.86
1.585 4.80 3.11 1.10
1.562 4.80 3.28 1.29
2.543 4.81 3.44 1.45
2527 - 4.81 355  1.58
).512 4.81 3.66 1.71
1.500 4.81 3.74 1.81

6 logp logp,
).795 4.65 1.59
),763 4.70 1.80
1.707 4.80 2.22
1.660 4.90 2.62
.621 5.00 2.95
1.589 5.10 3.23
1.563 5.20 3.48
).540 5.30 3.71

1.0. log4A = 3.4

logg = 4.5

7] log p logp, logx
1.000
0.996  3.90 044  8.94
0.993  4.05 056  9.07
0.989 414 066  0.15
0.985  4.21 0.72 921
0.982 4.25 0.76 9.24
0.978 429 080 9.7
0.975 432  0.83  9.30
0.972  4.35 0.8  9.33
0.968  4.38  0.80  9.35
0.965 440  0.91 9.37
0.950 450  1.02  9.45
0.936 457 110  9.50
0.911 466  1.22  9.58
0.889 473 132 9.3
0.869 479  1.41  9.68
0.852  4.83  1.48 9.2
0.836  4.86  1.55  9.77
0.821 489  1.63  9.82
0.808 492 1.71 9.87
0.795 494 178 9.9
0.745  5.01  2.09  0.16
0.707 504 236  0.36
0.653  5.07 275  0.71
0.614 509  3.04  0.96
0.585 510 .3.27  1.17
0.562 5.11 3.45 1.37
0.543 511  3.60  1.53
0.527 512  3.71 1.65
0512 512 3.82 1.77
0.500 512 392  1.87

7] log p log pe
0.786  4.96  1.83
0.759  5.00  2.01
0.701 510  2.43
0.650 520  2.84
0.610  5.30
0.578  5.40  3.47
0.550 550  3.74
0.527 560  3.96

69
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Nr. 3

Table 10 (continued). Model stellar

logg = 3.0
7} logp  logp, logz
1.000
0.996 3.22 9.55 8.06
0.993 3.36 9.67 8.17
(0.989 3.46 9.76 8.26
0.985 3.53 9.83 8.31
0.982 3.59 9.88 8.36
0.978 3.63 9.93 8.40
0.975 3.67 9.97 8.43
0.972 3.71 0.00 8.47
0.968 3.74 0.05 8.49
0.965 3.76 0.07 8.52
0.950 3.85 0.18 8.61
0.936 3.92 0.29 8.69
0.911 4.00 0.45 8.82
0.889 4,06 0.60° 8.93
0.869 4,09 0.73 9.02
0.852 4,12 0.85 9.10
0.836 4.15 0.97 9.19
0.821 4.17 1.07 9.28
0.808 4.18 1.17 9.36
0.795 4.19 1.27 9.43
. 0.745 4,22 1.63 9.75
0.707 4.24 1.92 0.0t
0.653 4.26 2.33 0.40
0.614 4.28 2.62 0.70
0.585  4.27  2.84  0.97
0.562 4.27 3.01 1.16
0.543 4.27 3.15 . 1.33
0.527 4,27 3.26 1.46
0.512 4,27 3.36 1.59
0.500 4.27 3.44 1.70
[°} . logp logp,
0.844 4.14 0.88
0.804 4.20 1.20
0.743 4.30 1.69
0.696 4.40 2.08
0.656 4.50 2.43
0.624 4.60 2.772
0.598 4,70 2.96
0.575 4.80 3.19

logg = 3.5

0 logp logp, logx
1.000 )
0.996 3.47 9.75 8.20
0.993 3.65 9.91 8.41
0.989 3.74 9.99 8.49
0.985 3.80 0.05 8.54
0.982 3.85 0.10 8.58
0.978 3.89 0.14 8.61
0.975 3.93 0.18 8.64
0.972 3.96 0.21 8.67
0.968 3.99 0.24 8.70
0.965 4,01 0.27 8.73
0.950 4.11 0.39 8.81
0.936 4.18 0.48 8.88
0.911 4.27 0.64 9.00
0.889 4.33 0.78 9.09
0.869 4.38 0.91 9.20
0.852 4.41 1.02 9.28
0.836 4.44 1.13 9.3¢
0.821 4.46 1.24 9.44
0.808 4.47 1.33 9.51
0.795 4.48 1.42 9.57%
0.745 4.52 1.78 9.87
0.707 4.54 2.07 0.1
0.653 4.56 2.49 0.51
0.614 4.57 2.78 0.7¢
0.585 4.58 3.00 1.0«
0.562 4.58 3.17 1.2«
0.543 4.58 3.32 1.40
0.527 4.58 3.43 - 1.5¢
0.512 4.58 3.53 1.6¢
0.500 4.58 3.61 1.77

6 logp logp,
0.832 4.44 1.16
0.794 4.50 1.43
0.735 4.60 1.90
0.686 4.70 2.31
0.644 - 4.80 2.68
0.610 4.90 2.98
0.582 5.00 3.24
0.557 5.10 3.47



Nr. 3 - 71

atmospheres. ;= 1.0. log4d = 3.8.

logg = 4.0 logg = 4.5

0 . logp  logp, log=m .8 logp logp, logx T
1.000 1.000 . 0.00
0.996 3.78 0.01 8.52 0.996 °©  4.00 0.19 870 ..., 0.01
0.993 3.95 0.15 8.66 0.993 4,18 0.35 8.86 ceeee... 0,02
0.989 4.05 0.25 8.74 0.989 4.29 .44 8.95  ......... .03
0.985 4.11 0.31 8.79 0.985 4.36 0.52 201 ..., 0.04
0.982 4.16 0.36 8.84 0.982 4.41 0.57 906 ......... 0.05
0.978 4.20 0.39 8.87 0.978 4.45 0.61 9.09 L.l 0.06
0.975 4.23 0.43 8.90 0.975 4.49 0.65 9.12 - ..., 0.07
0.972 4,26 0.46 8.93 0.972 4.52 0.68 Q15 L. 0.08
0.968 4.29 0.49 8.96 0.968 4.55 0.71 918 ... 0.09
0.965 4.31 0.52 8.98 0.965 4.57 0.73 919 ..., 0.10
0.950 4.41 0.63 9.06 0.950 4.67 0.84 9,28 N 0.15
0.936 4.47 0.71 9.12 0.936 4.73 © 0.92 932 ..., 0.2
0.911 4,56 0.86 9.22 0.911 4.83 1.06 9.42 ..., 0.3
0.889 4.62 0.98 9.30 0.889 4.89 1.18 9.50 ..., . 0.4
0.869 4.67 1.10 9.38 0.869 4.94 1.28 9.57 ... . 0.5
0.852 4.70 1.20 9.46 0.852 4,98 1.39 9.64  L........ 0.6
0.836 4.73 1.30 9.53 0.836 5.01 1.48 9.71  ........ 0.7
0.821 4.75 1.40 9.60. 0.821 5.03 1.57 9.78 e 0.8
0.808 4.77 1.50 9.67 0.808 5.05 1.66 9.84 ..., 0.9
0.795 4.78 1.58 9.74 0.795 5.07 1.75 9.90  ......... 1.0
0.745 4.83 1.95 0.02 0.745 5.12 2.11 015 ... 1.5
0.707 4.85 2.23 0.25 © 0,707 5.15 2.39 0.39 ... 2
0.653 4.87 2.64 0.63 0.653 5.18 2.80 075 ... 3
0.614 4.88 2.94 .90 +0.614 5.19 3.09 .00 ... 4
0.585 4.90 3.16 1.12 0.585 5.19 3.32 1.21 - Lol 5
0.562 4.90 3.34 1.31 ©0.562 5.20 3.49 1.39 ... 6
0.543 4.91 3.49 1.48 0.543 5.20 3.64 156 ... 7
0.527 4.91 3.60 1.61 0.527 5.20 3.76 1.68 ..., 8
0.512 4.91 3.71 1.73 0.512 5.21 3.87 1.80 ... 9
0.500 4.91 3.80 1.83 0.500 5.21 3.97 190 ..ol 10

0 logp logp, 0 Jogp logp,
0.823 4.75 1.40 0.812 5.05 1.64
0.788 4.80 1.65 0.777 5.10 1.88
0.726 4.90 2.12 0.717 5.20 2.34
0.675 5.00 2.54 0.664 5.30 2.78
0.633 5.10 2.91 0.620 5.40 3.16
0.598 5.20 3.22 0.586 5.50 3.46
0.569 5.30 3.49 0.556 5.60 3.74

0.544 5.40 3.73 0.529 5.70



Nr. 3

Tabel 10 (continued). Model stellar

logg = 3.0

[’} logp logp, log %
1.000
0.996 3.30 9.44 7.95
0.993 3.47 9.57 8.08
0.989 3.57 9.65 8.15
0.985 3.65 9.71 8.20
0.982 3.70 9.76 8.25
0.978 3.75 9.82 8.30
0.975 3.78 9.86 8.33
0.972 3.82 9.90 8.36
0.968 3.84 9.93 8.39
0.965 3.87 9.96 8.42
0,950 3.96 0.10 8.52
0.936 4.02 0.21 8.61
0.911 4.10 0.40 8.77
0.889 4.15 0.57 §.89
0.869 4.18 0.72 9.01
0.852 4.21 0.85 9.11
0.836 4.22 0.97 9.20
0.821 4.24 1.08 9.28
0.808 4.25 1.18 9.36
0.795 4.26 1.28 9.44
0.745 4.29 1.66 9.77
0.707 4.30 1.95 0.03
0.653 4.32 2.36 0.42
0.614 4.32 2.65 0.72
0.585 4.33 2.87 0.98
0.562 4.33 3.04 1.18
0.543 4.33 3.18 1.34
0.527 4.33 3.29 1.48
0.512 4.33 3.40 1.61
0.500 4.33 3.48 1.72

[7} logp logp,
0.860 4.20 0.79
0.792 4.30 1.32
0.735 4.40 1.79
0.690 4.50 2.18
0.649 4.60 2.53
0.617 4.70 2.82
0.591 4.80 3.07
0.569 4.90 3.28

logg = 3.5

] logp logp, logx
1.000
0.996 3.60 9.64 8.15
0.993 3.77 9.77 8.27
0.989 3.87 9.86 8.35
0.985 3.94 9.92 §.42
0.982 4.00 9.98 8.47
0.978 4.04 0.03 8.51
0.975 4.08 0.07 8.54
0.972 4.11 0.10 8.57
0.968 4.14 0.13 8.60
0.965 4.16 0.16 8.62
0.950 4.25 0.29 8.72
0.936 4.32 0.40 8.80
0.911 4.40 0.59 8.95
0.889 4.45 0.75 9.06
0.869 4.48 0.89 9.16
0.852 4.51 1.01 9.26
0.836 4.53 1.13 9.35
0.821 4.55 1.24 9.44
0.808 4.56 1.34 9.52
0.795 4.57 1.44 9.60
0.745 4.60 1.82 9.90
0.707 4.62 2.11 0.15
0.653 4.63 2.53 0.53
0.614 4.64 2.81 0.81
0.585 4.64 3.03 1.06
0.562 4.65 3.21 1.25
0.543 4.65 3.35 1.41
0.527 4.65 3.46 1.54
0.512 4.65 3.56 1.67
0.500 4.65 3.65 1.78

0 logp logp,
0.850 4.51 1.03
0.794 4.60 1.46
0.730 4.70 1.98
0.680 4.80 2.41
0.638 4.90 2,76
0.605 5.00 3.06
0.576 5.10 3.33
0.553 5.20 3.52



Nr. 3 , 73

atmospheres. 6, = 1.0. logd4 = 4.2.

logg = 4.0 logg = 4.5

7 logp logp, logx ] logp logp, logx T
1.000 1.000 Ll 0.00
0.996 3.90 9.85 8.36 0.996 4.20 0.09 859 ... 0.01
0.993 4.07 9.99 8.50 0.993 4.36 0.22 872 . ... 0.02
0.989 4.17 0.08 8.58 0.989 4.45 0.30 879 ... 0.03
0.985 4.24 0.15 8.64 0.985 4.52 0.37 8.8  ......... 0.04
0.982 4,29 0.20 8.68 0.982 4.57 0.41 8.90  ......... OTOS
0.978 4.33 0.24 8.7 0.978 4.62 0.45 894  ......... 0.06
0.975 4.37 0.28 8.74 0.975 4.65 0.49 897 ... 0.07
0.972 4.40 0.32 8.77 0.972 4.68 0.53 899 ... 0.08
0.968 4.43 0.35 8.80 0.968 4.71 0.56 9.02 ..., 0.09
0.965 4.45 0.37 8.83 0.965 4.73 0.58 9.04 oo 0.10
0.950 4.54 0.49 8.93 0.950 4.83 0.71 913 ..., 0.15
0.936 4.60 0.60 9.00 0.936 4.89 0.81 921 ...l 0.2
0.911 4.69 0.77 9.14 0.911 4.98 0.97 9.33 ... 0.3
0.889 4.74 0.92 9.24 0.889 5.03 1.10 9.42 L. 0.4
0.869 4.78 1.06 9.34 0.869 5.08 1.24 951 ..., 0.5
0.852 4.81 1.18 9.44 0.852 5.11 1.36 9.60 ... 0.6
(0.836 4.83 1.30 9.52 0.836 5.13 1.47 9.68  ......... 0.7
0.821 4.85 1.40 9.60 0.821 5.15 1.57 076 Lo 0.8
0.808 4.86 1.50 9.68 0.808 5.17 1.66 9.83 ... .. 0.9
0.795 4.87 1.60 9.75 - 0.795 5.18 1.76 9.90 ... 1.0
0.745 4.91 1.98 0.04 0.745 5.22 2.14 0.19 ... 1.5
0.707 4.93 2,27 0.27 0.707 5.24 2.42 041 ... 2

. 0.653 4.95 2.68 (.65 0.653 5.26 2.84 0.77 . 3

0.614 4.95 2.97 0.91 0.614 5.27 3.14 1.03 .. 4
0.585 4.96 3.20 1.13 0.585 5.27 3.35 . 123 ... 5
0.562 4.96 3.37 1.33 0.562 5.28 3.53 141 oo 6
0.543 4.96 3.52 1.49 0.543 5.28 3.69 ‘ 157 ..o 7
0.527 4,96 3.63 1.62 0.527 5.28 3.80 .69 ... 8
0.512 4,97 3.74 1.74 0.512 5.28 3.91° 1.81 ..ol 9
0.500 4.97 3.83 1.84 0.500 5.28 4.01 1.92 R 10

6 logp logp, 0 logp logp,
0.842 4.83 1.25 0.832 5.14 1.50
0.792 4.90 1.64 0.790 5.20 1.81
0.730 5.00 2.14 0.725 5.30 2.32
0.677 5.10 2.58 0.670 5.40 2.78
0.633 5.20 2.95 0.626 5.50 3.16
0.596 5.30 3.28 0.587 5.60 3.50
0.566 5.40 3.56 0.556 5.70 3.79

0.540 5.50 3.81 0.529 5.30
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T

0.00...
0.01...
0.02. ..
0.03...
0.04...
0.05. ..

0.06. ..
0.07. ..
0.08...
0.09. ..
0.10...

0.15...

0.2 ...
0.3 ...
0.4 ...
0.5 ...

0.6 ...
0.7 ...
0.8 ...
0.9 ...
1.0 ...

1.5 ...

W0 N1 ®m Ok W

Table 11. Model stellar atmospheres.

6, — 0.9. log 4 = 3.4.

9.68

logg = 3.5 logg = 4.0
6 logp logp, logn 9 log p logp, logx
0.900 0.900
0.896 3.23 0.14 8.50 0.896 3.54 0.35 8.70
0.893 3.42 0.29 8.62 0.893 3.72 0.50 8.83
0.890 3.52 0.37 8.70 0.890 3.82 0.58 8.91
0.887 3.59 0.43 8.76 0.887 3.89 0.65 8.97
0.884 3.65 0.48 8&.81 0.884 3.95 0.71 9.02
0.881 3.69 0.53 8.85 0.881 3.99 0.75 9.05
0.878 3.73 0.57 8.88 0.878 4.03 0.79 9.08
0.875 3.76 0.60 8.91 0.875 4.06 0.82 0O.11
0.872 3.79 0.64 8.93 0.872 4.09 0.85 9.15
0.869 3.81 0.67 8.96 0.869 4.11 0.88 9.17
0.853 3.20 0.80 9.06 0.853 4.20 1.01 9.26
0.843 3.97 0.90 9.14 0.843 4.27 1.10 9.34
0.820 4.05 1.07 9.29 0.820 4.36 1.26 9,47
0.800 4.10 1.22 9.40 0.800 4.41 1.41 958
0.782 4.14 1,36 9.52 0.782 4.44 1.54
0.767 4.16 1.47 9.61 0.767 4.47 1.65 9.77
0.752 4.18 1.58 9.70 0.752 4.50 1,76 9.85
0.739 4.20 1.68 9.79 0.739 4.51 1.85 9.93
0.727 4.21 1.77 9.87 0.727 4.53 1.94 0.01
0.716 4.22 1.85 9.94 0.716 4.54 2.02 0.08
0.670 4.25 2.21 0.28 0.670 4.57 2.37 0.40
0.636 4.27 2.46 0.54 0.636 4.59 2.63 0.65
0.588 4.28 2,82 0.94 0.588 4.61 3.00 1.02
0.553 4.29 3.08 1.25 0.553 4.62 3.26 1.32
0.527 4,29 3.27 1.47 0.527 4.62 3.45 1.54
0.506 4.29 3.40 1.66 0.506 4.62 3.60 1.72
0.489 4.30 3.53 1.79 0.489 4.62 3.72 1.86
0.474 4,30 3.61 1.89 0474 4.63 3.82 1,98
0.461 4.30 3.69 1.98 0.461 4.63 3.90 2.07
0.450 4.30 3.74 2.03 0.450 4.63 3.96 2.13
7} logp logp, 6 log p log p,
0.776 4.15 1.41 0.768 4.47 1.64
0.747 4.20 1.62 0.756 4.50 1.73
0.699 4.30 2.02 0.699 4.60 2.18
0.661 4.40 2.35 0.657 4.70 2.53
0.631 4.50 2.62 0.623 4.80 2.82
0.605 4.60 2.86 0.593  4.90 3.10
0.582 4.70 3.08 (0.569 5.00 3.33
0.561. 4.80 3.28 0.548 5.10 3.54
0.543 4.90 3.48 0.5630 5.20 3.74

0.900
0.896
0.893
0.890
0.887

- 0.884

0.881
0.878
0.875
0.872
0.869

0.853
0.843

0.820

0.800
0.782

0,767

logyg

Nr. 3

=45

log p log p, logx

3.87
4.03
4.12
4.19
4.24

4.29
4.32
4.35
4.38
4.40

4.49

4.56
4.64
4.70
4.74

4.77

0.60
0.73
0.81
0.88
0.93

0.98
1.01
1.04
1.07
1.10

1.22

1.31
1.46
1.59
1.72
1.82

8.94
9.06
9.14
9.20
9.24

9.28
9.31
9.34
9.36
9.38

9.47

9.54
9.66
9.75
9.84

9.92

0.752

“0.739

0.727
0.716

0.670

0.636
0.588
0.553
0.527
0.506
0.489
(.474
0.461
0.450

0.756
0.749
0.691
0.648
0.613
0.583
0.557
0.534
0.512

4.80
4.82
4.84
4.85

4.89
1.91
4.93
4.94
4.94

4.94
4.95
4.95
4.95
4.95

1.93
2.03
2,11
2.20

2.54

2.80
3.16
3.43
3.62

3.77
3.90
4.01
4.09
4.15

log p log p,

4.79
4.80
4.90
5.00
5.10
5.20
5.30
5.40
5.50

1.90
1.95
2.39
2.75
3.06
3.33
3.58
3.80

0.01
0.08
0.15
0.21

0.52

0.75
1.11
1.40
1.61

1.79
1.93
2.05
2.14
2.21

1
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Table 11 (continued). Model stellar atmospheres.
6, = 0.9. log4 = 3.8.
logg = 3.5 logg = 4.0 logg = 4.5
6 log p log p, logx 7] log p log p, logx 0 logp logp, logx
0.900 0.900 0.900
0.896 3.29 0.10 8.45 0.896 3.60 0.28 8.63 0.896 3.90 0.46 8.81
0.893 3.47 0.22 8.56 0.8903 3.78 0.40 8.75 0.893 4.08 0.59 B8.92
0.890 3.58. 0.30 8.64 0.890 3.89 0.49 8.82 0.890 4.19° 0.68 9.00
0.887 3.650 0.36 8.69 0.887 3.96 0.55 8.88 0.887 4.27 0.75 9.07
0.884 3.71 0.41 8.74 0.884 4.02 0.60 8.92 0.884 4.33 0.80 9.11
0.881 3.76 0.45 8.78 0.881 4.06 0.64 8.96 0.881 4.37 0.84 9.15
0.878 3.79 0.49 8.81 0.878 4.10 0.68 8.99 0.878 4.41 0.88 9.19
0.875 3.82 0.53 8.84 0.875 4.13 0.72 9.02 0.875 4.44 0.92 9.22
0.872 3.85. 0.57 8.87 0.872 416 0.76 9.05 - 0.872 4.47 0.95 9.25
0.869 3.87 0.60 8.89 0.869 4.19 0.79 9.07 0.869 4.49 0.98 9.26
0.853 3.96 0.75 9.02 0.853 4.28 0.93 9.20 0.853 4.59 1.13 9.38
0.843 4.03 0.85 9.11 0.843 4.34 1.03 9.28 0.843 4.66 1.22 9.46
0.820 4.11 1.05 9.26 0.820 4.42 1.22 9.43 0.820 4.73 .1.40 9.60
0.800 4.16 121 9.39 0.800 4.47 1.38 9.55 0.800 4.79 1,56 9.72
10.782 4.19  1.35 9.51 0.782 451 1.2 9.67 0.782 4.82 1.70 9.82
0.767 4.21 1.47 9.61 ‘0.767 4.53 1.64 9.76 0.767 4.85 1.82 9.91
. 0752 4.23 159 971 0.752 4.55 1.75 9.85 0.752 4.87 1.93 0.00
“0.739 4.25 1.69 9.80 0.739 4.57 1.85 9.94 0.739 4.8% 2.03 0.08
0.727 4.26 1.79 9.88 0.727 4.58 1.95 0.02 0.727 490 2.12 0.16
0.716 4.27 1.87 9.95 0.716 4.59 2.04 0.09 0.716  4.92 2.21 0.23
0.670 4.29 2.23 0.28  0.670 4.62 240 0.41 0.670 4.95. 2.55 0.54
0.636 4.31 2.48 0.54 0.636 4.64 2.65 0.65 0.636 4.97 2.82 0.77
0.588 4.32 2.85 0.95 0.588 4.65 3.01 1.03 0.588 4.98 3.19 1.13
0.553 4.32 3.10 '1.25 0.553 4.66 3.28 1.34 0.553 r{4.99 3.456 1.42
0.527 4.33 3.29 1.48 0.527 4.66 3.47 1.56 0.527 '5.00 3.65 1.62
0.506 4.33 3.44 1.66 0.506 4.66 3.62 1.73 0.506 5.00 3.80 1.80
0.489 4.33 3.55 1.79 0.489 4.67 3.75 1.87 0.489 5.00 3.93 1.94
0.474 4.33 3.63 1.90 0.474 4.67 3.84 1.98 0.474 5.00 4.03 2.06
0.461 4.33 3.71 1.99 0.461 4.67 3.92 2.07 0.461 5.00 4.11 2.16
0.450 4.33 3.76 2.04 0.450 4.67 3.99 2.14 0.450 5.01 4.19 2.23
0 log p log p, 7} logp logp, 0 log p logp,
0.783 4.19 1.34
0.777 4.20 1.39 0.777  4.52 1.56 0.768 4.85 1.81
0.723 4.30 1.84 0.726 4.60 1.96 0.735 4.90 2.06
0.680 4.40 2.21 0.680 4.70 2.36 0.683 5.00 2.49
0.643 4.50 2.53 0.642 4.80 2.69 0.640 5.10 2.86
0.613 4.60 2.80 0.610 4,90 2.98 0.606 5.20 3.16
0.589 4.70 3.03 0.580 5.00 3.25 0.574 5.30 3.45
0.567 4.80 3.25 0.556 5.10 3.48 0.548 .5.40 3.70
0.547 4.90 3.45 0.534 5.20 3.70 0.526 5.50 3.92
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Table 11 (continued). Model stellar atmospheres.
6, = 0.9. log 4 = 4.2,
logg = 3.5 logg = 4.0 logg = 4.5
0 log p logp, log® 0 logp logp, logx 7] log p log p, logs
0.900 0.900 0.900
0.896 3.30 0.06 8.42 0.896 3.66 0.26 8.60 0.896 3.97 0.42 8.76
0.893 3.49 0.18 8.53 0.893 3.84 0.37 8.71 0.893 4.16 0.55 8.88
0.880 3.60 0.26 8.60 0.890 3.94 045 8.78 0.800 4.26 0.63 8.95
0.887 3.67 0.32 8.65 0.887 4.01 0.50 8.83 0.887 4.33 0.69 9.00
0.884 3.73 0.37 8.70 0.884¢ 4.07 0.55 8.87 0.884 4.39 0.74 9.05
0.881 3.77 0.41 8.74 0.881 4.11 0.60 8.91 0.881 4.43 0.78 9.09
0.878 3.81 0.45 8.78 0.878 4.15 0.64 8.95 0.878 4.47 0.82 9.13
0.875 3.84 0.49 8.81 0.875 4.18 0.68 - 8.98 0.875 4.51 0.86 9.16
0.872 3.87 0.53 8.84 0.872 4.21 0.71 9.01 0.872 4.54 0.90 9.19
0.869 3.90 0.57 8.86 0.869 4.23 0.74 9.03 0.869 4.57 0.94 8.22
0.853 3.99 0.73 8.99 0.853 4.33 0.91 9.17 0.853 4.66 1.09 9.34
0.843 4.05 0.83 9.07 0.843 4.39 "1.01 9.25 0.843 4.71 1.i8 9.42
0.820 4.13 1.03 9.24 0.820 4.46 1.20 9.40 0.820 4.79 1.38 9.58
0.800 4,18 1,20 9.38 0.800 4.51 1.37 9.54 0.800 - 4.84 1.55 9.71
0.782 4.21 1.35 9.50 0.782 454 152 9.66 0.782 4.87 169 9.81
0.767 4.23 1.47 9.60 0.767 4.57 1.64 9.76 0.767 4.90 1.81 9.91
0.752 4.25 1,59 9.71 0.752 4.59 1.76 9.86 0.752  4.92 1.93 0.00
0.739 4.26 1.69 9.79 0.739 4.60 1.86 9.94 0.739 4.93 2.03 0.09
0.727 4.27 1.78 9.87 0.727 4.61 1,95 0.01 0.727 4,94 2,13 0.16
0.716 4.28 1.87 9.95 0.716 4.62 2.04 0.09 0.716 4.95 221 0.23
0.670 4.31 2.23 0.29 0.670 4.65 240 042 0.670 4.98 2.57 0.54
0.636 4.32 2.49 0.54 0.636 4.66 2.66 0.66 0.636 5.00 2.83 0.78
0.588 4.33 2.85 0.95 0.588 4.68 3.03 1.04 0.588 5.01 3.19 1.13
0.553 4.34 3.11 1.26 0.553 4.68 3.29 1.34 0.553 5.02 3.47 1.42
0.527 4.34 3.30 1.48 0.527 4.69 3.48 1.56 0.527 5,03 3.67 1.64
0.506 4.34 3.45 1.67 0.506 4.69 3.63 1.74 0.506 5.03 3.82 1.81
0.489 4.3¢ 3.55 1.80 0.489 4.69 3.76 1.88 0.489 5.03 3.94 1.95
0.474 4.35% 3.65 1.9 0.474 4.69 3.86° 2.00 0.474 5.03 4.05 2.07
0.461 4.35 3.72 1.99 0.461 4.69 3.93 2.08 0.461 5.03 4.13 2.17
0.450 4.35 3.78 2.04 0.450 4.69 4.00 2.14 0450 5.03 4.21 224
7 log p log p, 7} log p log p, 0 logp logp,
0.785 4.21 1.32 0.781 4.54 1.52 0.776 4.89 1.74
0.738 4.30 1.72 0.749 4.60 1.79 0.768 4.90 1.80
0.693 4.40 2.10 0.696 4.70 2.23 0.710 5.00 2.28
0.655 4.50 2.43 0.6562 4.80 2.61 0.661 5.10 2.70
0.623 4.60 2.73 0.619 4.90 2.91 0.620 5.20 3.05
0.598 4.70 2.97 0,589 5.00 3.18 0.586 .5.30 3.36
0.575 4.80 3.19 0.565 5.10 3.41 0.558 5.40 3.62
0.554 .4.90 3.40 0.543 5.20 3.64 0.534 5.50 3.86
0.536 5,00 3.59 0.523 5.30 3.80
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Table 12, Model stellar atmospheres.
8, = 0.8. log A = 3.8.
logg = 3.5 logg = 4.0 logg = 4.5
8 log p log p, log® 7} log p logp, logx ) log p logp, log#x
0.800 0.800 0.800
0.796 2.84 0.56 8.86 0.796 3.20 0.74 9.00 0.796 3.54 0.92 9.14
0.793 3.04 0.68 8.95 0.793 3.40 (.87 9.10 0.793 3.75 1.06 9.25
0.790 3.16 0.76 9.02 0.790 3.52 0.95 9.17 0.790 3.86 1.12 9.31
0.787 3.24 0.82 9.08 0.787 3.60 1.01 9.22 0.787 3.94 1.18 9.37
0.785 3.30 0.87 9.12 0.785 3.66 1.05 9.25 0,785 4.00 1.23 9.40
0.782 3.34 (.91 9.16 0.782 3.70 1.09 9.30 0.782 4.056 1.28 9.44
0.779 3.38 0.95 9.19 0779 3.74 1.14 9.34 0.779 4.09 1.32 9.48
0.777 3.41 0.89 9.22 0.777 3.78 1.17 9.36 0.777 4.12 1.35 9.50
0.774 3.44 1.02 9.25 0.774 3.81 1.21 9.39 0.774 4.15 1.38 9.54
0.772 3.47 1.05 9.28 0.772 3.83 1.23 942 0.772 4,18 1.42 9.56
0.760 3.57 1.19 9.39 0.760 3.92 1.37 9.54 0.760 4.28 1.56 9.68
0.749 3.63 1.30 9.48 0.749 3.99 1.49 9.63 0.749 4.34 1.67 9.78
0,729 3.71 1.49 9.65 0.729 4.07 1.67 9.78 0,729 4.42 1.85 9.93
0.711 3.76 1.65 9.80 0.711 4.12 1.84 9.93 0,711 4.47 2.01 0.07
0.695 3.79 1.78 9.93 0.695 4.15 1.97 0.05 0.695 4.50 2.14 0.19
0.681 3.82 1.90 0.04 0.681 4.17 2.08 0.16 0.681 4.53 2.27 0.29
0.669 3.83 1.99 0.14 0.669 4.19 2.18 0.26 0.669 4.55 2.37 0.39
0.657 3.85 2.09 0.25 0.657 4.21 2.27 0,35 0.657 4.56 2.46 0.48
0.646 3.86 2.18 0.34 0.646 4.22 2.36 0.44 0.646 4.57 2.54 0.56
0.636 3.86 2.25 0.42 0.636 4.23 2.44 0.51 0.636 4.58 2.62 0.63
0.596 3.89 2.56 0.77 0.596 4.25 2.74 0.86 0.596 4.61 2.93 0.95
0.566 3.90 2.78 1.05 0.566 4.27 2.98 1.13 0.566 4.63 3.17 1.22
0.522 3.91 3.00 1.43 0.522 4.28 3.29 1.51 0.522 4.64 3.50 1.58
0.492 3,91 3.27 1.67 0.492 4.28 3.50 1.76 0.492 4.65 3.72 1.84
0.468 3.92 3.39 1.81 0.468 4.28 3.64 1.93 0.468 4.65 3.86 2.02
0.450 3.92 3.47 1.88 0.450 4.29 3.74 2.03 0.450 4,65 3.98 2.13
0.434 3.92 3.52 1.90 0.434 4.29 3.81 2.08 0.434 4.66 4.06 2.21
0.421 3.92 3.55 1.90 0.421 4.29 3.86 2,12 0.421 4.66 4.13 2.27
0.410 3.92 3.57 1.88 0.410 4.29 3.89 2.12 0.410 4.66 4.17 2.31
0.400 3.93 3.59 1.85 0.400 4.29 3.91 2.12 0.400 4.66 4.22 2.34
] log p logp, 0 logp logp, 6 logp logp,
0.718 3.75 1.59 0.710 4,12 1.84 0.707 449 2.05
0.701 3.80 1.73
0.672 3.90 2.00 0.678 4.20 2.12 0.702 4,560 2.09
0.646 4.00 2.24 0.645 4.30 2.42 0.660 4.60 2.45
0.621 4.10 2.49 0.619 4.40 2.66 0.624 4.70 2.77
0.600 4.20 2.69 0.595 4.50 2.88 0.596 4.80 3.03
0.582 4.30 2.89 0.575 4.60 3.08 0.572 4.90 3.26
0.565 4.40 3.06 0.557 4.70 3.26 0.550 5.00 3.48
0.549 4.50 3.23 0.539 4.80. 3.45 0.532 5.10. 3.67
0.523 4.90 3.62 0.514 5.20 3.86
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0.700
0.696
0.693
0.690
0.688
0.686

0.684
0.682
0.680
0.678
0.676

0.666

logg ='3.5

log p logp, logx

211 0.90
2.35 1.05
2.50 1.14
2.59 1.21
2.67 1.27

2,73 1.31
2,78 1.35
2,82 1.39
2.85 1.42
2.87 1.45

2.98 1.58

9.49
9.55
9.61
9.66
9.69

9.73
9.75
9.77
9.80
9.83

9.95

0.656
0.638
0.622
0.609

0.596
0.585
0.575
0.565
0.557

0.521

0.495
0.457
0.430
0.410

0.394
0.380
0.369
0.359
0.350

0

0.658
0.649
0.634
0.619
0.605
0.592
0.580
0.568
0.556
0.544
0.533

3.05 1.69
3.13 1.86
3.18. 2.00
3.21 211

3.23 2.21
3.25 2.2

3.26  2.36
3.27. 2.44
3.28  2.50

3.30 2.71

3.32 2.84
3.34 2.97
3.36  3.03
3.38 3.06

3.40 3.09
3.43 3.12
3.45 3.15
3.48 3.18
3.51 3.21

log p log p,
3.04 1.67
3.10 1.76
3.20 1.92
3.30 2.09
3.40 224
3.50 2.38
3.60 2.52
3.70 2.66
3.80 2.80
3.90 2.93

0.05
0.23
0.39
0.52

0.65
0.76
0.85
0.94
1.01

1.30

1.46
1.54
1.49
1.42

1.35
1.29
1.23
1,19
1.14

Nr. 3
Table 13. Model stellar atmospheres.
6, = 0.7. log A = 3.8.
logyg = 4.0 logg = 4.5
) logp logp,.logx 7 logp logp, logx
0.700 0.700
0.696 2.59 1.15 9.59 0.696 3.04 1.38 9.69
0.693. 2.80 1.28 9.66 0.693 3.23 1.50 9.77
0.690 2.92 1.36 9.71 0.690 3.35 1.59 9.83
0.688 3.01 1.43 9.75 0.688 3.43 1.65 9.87
0.686 3.08 1.48 979 0.686 3.50 1,70 9.90
0.684 3.14 1.52 9.82 0.684 3.55 1.74 9,93
0.682 3.18 1.56 9,85 0.682 3.59 1.78 9.96
0.680 3.22 1.60 9.87 0.680 3.63 1.81 9.99
0.678 3.256 1.63 9.90 0.678 3.66 1.84 0.02
0.676 3.28 1.66 9.93 0.676 3.69 1.87 0.04
0.666 3.39 1.79 0.05 0.666  3.79 2.00 0.16
0.656 3.46 190 0.14 0.656 3.85 2.10 0.25
0.638 3.54 2.07 0.32 0.638: 3.93 2.27 0.42
0.622 3.59 2.22 0.48 0.622 3.98 ] 2.42  0.57
0.609 3.62 2.33 0.59 0.609 4.02 2.53. 0.69
0.596 3.64 2.43 0.72 0.596 4.04 2.63 0.81
0.585 3.66 2.52 0.83 0.585 4.06 2.73 0.91
0.575 3.67 2.60 0.93 0.575 4.07 2.81 1.01
0.565 3.68 2.67 1.03 0.565 4.08 2.89 1.10
0.557 3.69 2.73 1.10 = 0.557 4.09 2.95 1.18
0.521 3.71 2.97 1.40 0.5_21 4.11 3.21 1.48
0.495 3.72 3.13 1.60 0.495 4.13 3.39 1.70
0.457 3.74 3.31 1,78 0.457 4.14 3.60 1.94
0.430 3.75 3.38 1.80 0.430 4.15 3.71 2.03
0.410 3.77 3.43 1.76 0.410 4.16 3.78 2.04
0.394 3.78 3.46 1.70 0.394 4.17 3.82 202
0.380 3.80 3.48 1.64 0.380 4.18 3.85 1.97
0.369 3.81 3.50 1.58 0.369 4.19 3.87 1.91
0.359 3.83 3.2 1.53 0.359 4.20 3.88 1.86
0.350 3.85 3.54 1.47 0.350 4.21 3.8 1.81
0 log p log p, ] log p logp,
0.649 3.50 1.97 0.643 3.92 2.23
0.631 3.60 2.15 0.626 4.00 2.40
0.614 3.70 2.32 0.606 4.10 2.59
0.598 3.80 2.49 0.588 4.20 2.78
0.583 3.90 2.65 0.571 . 4.30 2.96
0.569 4.00 2.82 0.556 4.40 3.12
0.556 4.10 2.96 0.540 4.50 3.30
0.543 -4.20 3.11 0.526 4.60 3.45
0.530 4.30 3.26 0.512 4.70 3.60
0.518 4.40 3.39 0.499 4.80 3.75

4.00  3.07
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Table 14. Model solar atmospheres.

log A = 3.0 log A = 3.4
T 0 logp logp, logx 0 logp logp, log® -

0.00. .o 1.041 1.041

001 eennnss 1.087  3.66 052  9.10 1.037  3.84  0.33 891
0.02. . evnn.. 1.034  3.81 064 9.22 1034 4.00 047  9.05
0.03. . ... 1.030 2.90 072 9.29 1.030  4.09  0.55  9.12
004, ... 1.027  3.96 078 9.35 1.027 415  0.60  9.17
0.05. v eenn.. 1.023 402 0.83  9.39 1.023 420  0.65  0.22
0.06. . 0enee... 1.019  4.06  0.87  9.43 1.019  4.24  0.69  9.25
007 oeernnn.. 1.015 440 091  9.46 1.015 428  0.73  9.28
0.08. . 0unn.... 1012 412 0.93  9.48 1.012 431  0.76  0.31
0.00. ..., 1,000 415 097  9.50 1.009 434 079 9.33
0.10. ... 1.005 418  1.00  9.52 1.005 436 0.82  0.35
02 e 0.975 434 120  9.64 0.975 452  1.00  9.47
0.3 ...... e 0.949 444 . 130 972 0.940 462 112 9.55
04 e 0925 451 139  9.78 0.925  4.60 122  9.61
05 veennnn. 0.905 457 147 - 9.82 0.905 475 130  9.65
0.6 coeeeinnn. 0.887 461 153  9.85 0.887 479  1.38  9.68
0.7 i, 0.870  4.65  1.50  0.87 0.870  4.83  1.44 971
08 ©oviinn.. 0.855  4.68  1.64  9.90 0.855  4.86 150  9.74
0.9 \oviiinn.. 0.841 471  1.69  9.91 0.841  4.89 156  9.79
1.0 e, 0.828 474 174 9.94 0.828 491 162  9.82
11 o 0.816 476 179  9.96 0.816  4.93  1.68  9.86
12 o 0.805 478  1.83  9.98 0.805  4.95  1.74  9.90
I SO 0.794  4.80  1.88  0.01 0.794 496  1.80  9.94
14 . 0.784  4.82 192 0.5 0.784 498  1.86  9.98
15 o, 0.775 484  1.97  0.08 0.775 499 1.9  0.02
1.6 oo, 0.767  4.85 2,01  0.10 0767  5.00  1.96  0.06
17 0.758  4.86  2.05  0.13 0758 501  2.02  0.09
1.8 oeeinn.. 0751  4.87  2.00  0.16 0.751 502 207  0.13
19 o, 0.743  4.88 213 0.19 0.743 503 212 0.17
20 Lo 0736 490 218 022 0736 5.03 216 0.20
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6o = 1.041. log g = 4.44.

1.041
1.037
1.034
1.030
1.027
1.023

1.019
1.015
1.012
1.009
1.005

0.975
0.949
0.925
0.905

0.887
0.870
0.855
0.841
0.828

0.816
0.805
0.794
0.784
0.775

0.767
0.758
0.751
0.743
0.736

0.707
0.681

logA = 3.8
logp log p,
1.02 0.5
417  0.28
4.26  0.37
4.33  0.43
1.38  0.48
442  0.52
4,45  0.55
4.49  0.59
451  0.61
4.54  0.64
4.70  0.82
4.80 . 0.95
4.86  1.05
4.92 115
4.96  1.24
4.99  1.32
5.02  1.40
5.04  1.48
5.06  1.58
5.08  1.64
500  1.71
511 1.78
511  1.85
512  1.91
513  1.97
5.14  2.03
5.15  2.08
5.16  2.13
516  2.19
5.18  2.41
519  2.80

log %

8.74
8.86
8.94
8.99
9.04

9.08
9.10
9.13
9.15
9.17

9.30
9.38
9.44
9.50

9.55
9.60
9.66
9.70
9.77

9.82
9.87
9.93
9.97
0.02

0.06
0.11

0.15
0.19
0.23

0.40

0.56

1.041
1.037
1.034
1.030
1.027
1.023

1.019
1.015
1.012
1.009
1.005

0.975
0.949
0.925
0.905

0.887
0.870
0.855
0.841
0.828

0.816
0.805
0.794
0.784
0.775

0.767
0.758
0.751
0.743
0.736

logA =

log p

4.23
4.37

. 4.45

4.51
4.56

4.61
4.64
4.66
4.69
4.72

4.87
4.97
5.04
5.08

5.11
5.14
5.16
5.18
5.20

5.21
5.22
5.23
5.24
5.25

5.25
5.26
5.26
5.27
5.27

D. Kgl. Danske Vidensk. Selskab, Mat.-fys. Medd. XXJ, 3.

4.2

log pe

0.01
0.13
0.20
0.26
0.31

0.36
0.39
0.42
0.45
0.48

0.67
0.82
0.95
1.06

1.17
1.28
1.37
1.46
1.56

1.64
1.72
1.80
1.87
1.94

1.99
2.06
2.11
2.17
2.23
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Table 15.

Nr. 3

Model solar atmospheres. 6, = 1.041. logg = 4.44.
(Calculated with Rudkjebing’s opacity tables, cf. p.12).

logA = 3.4 log A = 3.8
6  logp logp, logx 6 logp logp, logx
1.041 1.041

1.037 3.84 0.33 8.87 1.037 4.04 0.17 8.70
1.034 4.60 0.47 9.01 1.034 4.19 0.30 8.83
1.030 4.09 0.55 9.08 1.030 4.27 0.37 8.91
1.027 4.16 0.61 9.15 1.027 4.33 0.43 8.96
1.023 4.22 0.67 9.19 1.023 4.39 0.47 9.01
1.019 4.26 0.71 9.23 1.019 4.43 0.53 9.04
1.015 4.30 0.75 9.26 1.015 4.47 0.56 9.07
1.012 4.33 0.78 9.28 1.012 450 0.59 9.10
1.009 4.36 0.81 9.30 1.009 4.53 0.62 9,12
1.005 4.38 0.83 9.32 1.005 4.55 0.66 9.14
0.989 4.47 0.93 9.40 0.989 4.66 0.77 9.23
0.975 4.54 1.02 9.45 0.975 4.73 0.85 9.28
0.949 4.64 1.14 9.53 (.949 4.82 0.97 9.36
0.925 4.7 1.24 9.58 0.925 4.89 1.08 9.41
0.905 4.77 1.32 9.62 0.905 4.94 1,17 9.46
0.887 4.82 1.39 9.66 0.887 4.99 1.26 9.52
0.870 4.85 145 9.68 0.870 5.02 1.34 9.57
0.855 4.89 1.52 9.72 0.855 5.05 1.42 9.63
0.841 4.91 1.59 9.76 0.841 5.07 1.50 9.67
0.828 494 1.65 9.80 0.828 5,09 1,58 9,72
0.775 5.02 1.93 9.99 0,775 5.16 1.93 9.97
0.736 5.06 2.18 0.16 0.736 519 220 0.20
0.680 5.11 2.58 0.51 0.680 5.22 2,62 0.54
0.640 5.13 2.88 Q.76 0.640 5.24 293 0.79
0.610 5.14 3.11 0.97 0.610 5.25 3.16 1.01
0.585 5.15 3.29 1.14 0.585 5.26 3.34 1.18
0.565 5.16 3.44 1.29 0.565 5.26 3.49 1.32
0.548 5.16 3.58 1.43 0.548 5.26 3.63 1.45
0.533 5.16 3.69 1.55 0.533 5.26 3.74 1.57
0.520 5.16 3.79 1.65 0.520 5.26 3.84 1.67

6 log p

0.816 5.11

0.753 5.20

0.695 5.30

0.647 5.40

0.605 5.50

0.570 5.60

0.542  5.70

0.518 5.80

1.041
1.037
1.034
1.030
1.027
1.023
1.019
1.015
1.012
1.009
1.005

0.989

0.975
0.949
0.925
0.905

0.887
0.870
0.855

log A = 4.2
log p logp, log%

4.20 9.99 8.53
4.36 0.13 8.66
4.45 0.20 8.74
4.52  0.27 8.80
4.57 0.32 8.84

4.61 0.36 8.88
4.65 0.40 8.91
4.68 0.43 8.93 .
4.71 0.46 8.95
4.73 0.48 8.97

4.83 0.62 9.05

4.90 0.69 9.11
4.99 0.83 9.20
5,05 0.96 9.30
5,10 1.07 9.38

514 1.19 9.45
5.17 1.29 9.52
519 1.38 9.58

0.841
0.828
0.775

0.736
0.680
0.640
0.610

0.585

- 0.565

0.548
0.533
0.520

5.21 148 9.65
5.22 1.57 0.72

527 1.95 0.00

5.29 224 0.23 .

5.32 2.67 0.57
5.33 2.97 0.82
5.34 3.20 101

5.34 3.38 1.18
5.34 3.53 1.33
5.356 3.67 1.47
535 3.78 1.59
5.35 3.88 1.68
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Table 16. 4
Model stellar atmospheres. §, = 1.041. logg = 3.0.
(Calculated with Rudkjebing’s opacity tables, cf. p.12).

log A = 3.4 log A = 3.8 logA = 42
6 logp logp, logx 0 logp logp, logx ] logp logp, logx

1.041 1.041 1.041

1.037 3.12 9.66 8.25 1.037 3.27 9.49 8.07 1.037 3.36 9.30 7.93
1.034 3.26 9.82 8.36 1.034 3.41 9.62 8.18 1.034 3.51 9.43 8.04
1.080 3.35 9.91 &.44 1.030 3.50 9.70 8.25 1.030 3.62 9.53 8.10
1.027 3.41 9,95 8.50 1.027 3.57 9.77 8.31 1.027 3.69 959 8.16
1.023 3.46 0.01 8.54 1.023 3.62 9.82 8.35 1.023 3.74 9.64 8.19
1.019 3.50 0.06 &.58 1,019 3.66 9.86 8.39 1.019 3,79 9.69 8.22°
1.015 3.53 0.09 8.60 1.015 3.70 2.90 8.42 1.015 3.83 9.73 8.25
1.012 3,56 0.12 8.63 1.012 3.73 9.94 8.44 1.012 3.86 9.77 8.28
1.009 3,59 0.15 B8.65 1.009 3.76 9.97 8.46 1.009 3.89 9.80 8.30
1.005 3.61 0.16 8.67 1.005 3.78 9.99 8.48 1.005 3.91 9.83 8.32
0.989 -3.71 0.28 8.73 0.989 3.88 0.11 8.56 0.989 4.02 9.97 8.42
0.975 3.78 0.36 8.78 0.975 3.24 0.18 8.62 0.975 4.09 0.08 8.50
0.949 3.87 0.48 8.85 0.949 4.04 0.34 8.72 0.949 4,18 0.25 8.62
0.925 3.94 0.57 8.91 0.925  4.10 0.46 8.80 0.925 4.24 0.41 873
0.905 4.00 0.67 8.98 0.205 4.15 0.58 8.88 0.905 4.27 0.54 8.83
0.887 4.04 0.76 9.03 0.887 4.19 0.70 8.96 0.887 4.30 0.67 8.91
0.870 4.07 0.85 6.09 0.870 4,22 (.80 9.04 0.870 4.32 (0.79 9.00
0.855 4.10 0.92 9.15 0.855 4.24 0.90 9.11 0.855 4,34 0.90 9.10
0.841 4.12 1.00 9.20 0.841 4.25 0.99 9.18 0.841 4.36 1.00 9.18
0.828 4,14 1.09 9.25 0.828 4.27 1.09 9.25 0.828 4.37 1.10 9.26
0.775 4.20 1.44 9,54 0.775 4.31 1.46 9.55 0.775 4.40 1.50 9.59
0.736 4.23 1.71 9.76 0.736 4.34 1.76 9.81 0.736 4.42 1.79 9.84
0.680 4.26 2.14 0.17 0.680 4.36 2.19 0.20 0.680 4.43 2.23 0.23
0.640 4.27 244 0.47 0.640 4.36 2.48 0.49 0.640 4.44 2.52 0.50
0.610 4.28 2.66 0.71 0.610 4.37 2.70 0.74 0.610 4.44 2.74 0.74

- 0.585 4.28 2.84 0.93 0.585 4.37 2.89 0.95 0.585 4.44 2.93 0.96

0.565 4.28 2,99 1.10 0.565 4.37 3.04 1.13 0.565 4.45 3.08 1.14
0.548 4.28 3.11 1.24 0.548 4.37 3.16 1.27 0.548 4.45 3.21 1.28
0.533 4.28 3.22 1.36 0.533 4.37 3.27 1.39 0.633 4.45 3.32 1.40
0.520 4.28 3.31 1.48 0.520 4.37 3.36 1.49 0.520 4.45 3.41 1.51

0 logp
0.856 4.24
0.813 4.30
0.750 4.40
0.700 4.50
0.658 4.60
0.624 4.70
0.596 4,80
0.571  4.90
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Table 17.

Model stellar atmosphere. 8, = 0.7. logg = 4.2, log A = 3.8.
(Calculated with Rudkjebing’s opacity tables, cf. p.12).

Nr. 3

0 logp log p, log %
0.700
0.696 2.76 1.24 9.59
0.693 2.97 1.37 9.67
0.690 3.10 1.46 9.72
0.688 3.19 1.52 9.78
0.686 3.27 1.58 9.82
0.684 3.32 1.62 9.86
0.682 3.36 1.66 9.89
0.680 3.40 1.69 9.91
0.678 3.43 1.72 9,94
0.676 3.46 1.75 9.96
0.666 3.56 1.88 0.08
0.656 3.63 1.98 0.17
0.638 3.71 2.16 0.34
0.622 3.76 2.30 0.50
0.609 3.79 2.41 0.62
0.596 3.81 2.51 0.75
0.585 3.83 2.61 0.86
0.576 3.84 2.69 0.95
0.565 3.85 2.76 1.03
0.557 3.86 2.82 1.11
0.521 3.89 3.09 1.41
0.495 3.90 3.24 1.60
0.457 3.92 3.44 1.83
0.430 3.93 3.53 1.88
0.410 3.94 3.58 1.86
0.394 3.95 3.61 1.81
0.380 3.96 3.64 1.76
0.369 3.98 3.67 1.71
0.359 3.99 3.68 1.66
0.350 4.00 3.69 1.61

0 log p
0.648 3.67
0.641 3.70-
0.621 3.80
0.604 3.90
0.587 4.00
0.513 4.50



Nr. 3

Table 18.

Model stellar atmosphere. 6, = 0.7. logg = 2.5. log A = 3.8
(Calculated with Rudkjebing’s opacity tables, cf. p. 12).

6 log p log pe log¥
0.700
0.696 1.37 0.48 9.30
0.693 1.57 0.60 9.36
0.690 1.70 0.71 9.42
0.688 1.79 0.77 9.46
0.686 1.86 0.83 9.49
0.684 1.92 0.87 9.52
0.682 1,96 0.91 9.55
0.680 2:00 0.95 9.59
0.678 2.03 0.99 9.62
0.676 2.06 1.02 9.64
0.666 2.17 1.15 9.77
0.656 2.23 1.25 9.87
0.638 2.31 1.40 0.06
0.622 2.36 1.54 0.20
0.609 2.39 1.64 0.33
0.596 2.41 1.72 0.44
0.585 2.43 1.79 0.55
0.575 2.44 1.85 0.62
0.565 2.45 1.91 0.69
0.557 2.46 1.95 0.75
0.521 2.50 2.11 0.93
0.493 2.52 2.17 0.96
0.457 2.57 2,25 0.91
0.430 2.61 2.30 0.82
0.410 2.67 2.36 0.74
0.394 2.72 2.42 0.68
0.380 2.77 2.47 0.63
0.369 2.83 2,53 0.61
0.359 2.88 2.58 0.58
0.350 2.93 2.63 0.55
] logp
0.667 2.15
0.661 2.20
0.651 2.30
0.638 2.40
0.628 2.50
- 0.618 2.60
0.607 2.70
0.597 2.80
0.588 2.90
0.577 3.00
0.568 3.10
0.557 3.20
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