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Stellar magnitude values of the sun have been obtained on the basis of energy distribution datwa for solar
spectra and spectra of 16 stars in absolute energy units (erg/cm 'sec) in the following color systems: in-
ternational photovisual (mg = —26™.79 £0™.03) and Johnson-Morgan V and B (with mgy = —26"™.91

£0™,03 and mg = —26™.27+ 0™ 03, respectively).

An extensive program of research on the energy dis-
tribution in the spectra of 16 stars, in absolute units
(erg/cmg‘sec),has been underway in recent years at the
Astrophysical Institute of the Academy of Sciences of
the Kazakh SSR, under the supervision of A, V. Khari-
tonov [1]. The center of the solar disk has been used as
standard in this work. In making use of the results re-
ported in [1] and the encrgy distribution in solar spectra
in the same units, we determined the stellar magnitude
of the sun in three distinct color systems: the interna-
tional photovisual system and the Johnson-Morgan V and
B systems,

Clearly, the following formula:
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where m . and my are the stellar magnitudes of the sun

and of the stars in question in the system whose spectral
sensitivity is expressed as a function S(A); E(A) is the
spectral illumination from the star at the boundary of
the earth's atmosphere; g, is the average solar radius;
Be(A) is the energy distribution in the undistorted con-
tinuous spectrum of the center of the solar disk; B(A) <1
is a factor taking into account the effect contributed by
the Fraunhofer lines in the solar spectrum; n(A)< 1 isa
coefficient taking into account limb darkening of the
solar disk.

We calculated the value of n(A)B(A):Be(\) and re-
ported it in [2]. The spectral sensitivity values of the
IPv, V, and B systems were taken from Allen’s hand-
book [2]. In computing mg, in the B system, we took
into account absorption lines in the spectra of compari-
son stars, relying on the data supplied by A, V. Khari-
tonov [1] and 1. M. Kopylov [4].
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The results of these calculations are listed in the
table. Stellar magnitudes of the comparison stars were
taken from [5] for the IPv system and from [€] for the
V and B systems.

The values of the stellar magnitude of the sun and
of the color index were found to be equai:

Mypy = — 26779 4= 0M02,
my = — 26.91 - 0.01,
mypy = — 26.27 - G.01,

L —1 =+ 0"54

C'-

The error values listed typify the intrinsic conv
gence of the results, i.e., the accuracy of the photomet-
ric comparison of ¢ and » and the effect of errors in
the assigned values for the stellar magnitudes of the com-
parison stars, To make it possible to estimate the accu
racy achieved in determining mg, we must also take
into account the error in the attenuation of the flux from
the sun as compared to the stars. This was accomplished
in a paper by A, V, Kharitonov [7] and, as may be scen
from Table 2 in [7], it does not exceed 0M, Q3.

It would be interesting to compare the values of m>
which we obtained with the results cited by D. Ya. Mar-
tynov (8] for m¢ in the IPv and V systems, which we
reproduce below:

\
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26m76 <+ 0m04,

" mey 26m80 -+ 0.03.
The mg values reported in [8] were detenmined by
means of the differences mg—m, obtained by 10 dif-
ferent authors, The m, values were taken from the five
most reliable recent investigations. Clearly, the
mg,—m, differences would have to be found using the
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Determination of Stellar Magnitudes of the Sun in the IPv, V, and B Systems

IPv system Johnson-Morgan Johnson-Morgan
Com- V system B system
No. | parison
star

my | M — My me m, | Mg — 1. me My me — e me
1] BAri om7a| —oomsy | _ogmay | ompy | _—somps | —26Mea | 2M76 | —20M04 | —20728
21 % Per 2,91 —29.75 —26,84 9.83 | —20.76 —20.93 2.96 | —29.26 —26.20
3| BOri 0.34| —27.07 —26,78 0.5 —27.00 —26,94 0.11 | —26.39 —2.28
& | vy Ori 1.70| —28.48 —26,78 1,64 | —28.50 —26.86 1.41 | —27.07 —26.26
5| 8 Tau 1.78 | —28.54 —26,76 1.65 | —28,5R —26.91 1.52 | —27.80 —26.28
6| €Ori 1,75 | —28.63 —20,88 1.70 | —28.63 —20.,93 1.52 | —27.64 —03.12
71 %0ri 2.05| —28.62 —26,57 1,78 | —28,65 —26.87 1.57 | —27.%5 —26.28
8| a Leo 1,34 —28.29 —26.95 1.35 | —28.31 —26.95 1.25 | —27.54 —26.29
9| v UMa 2.54| —29.33 —26.79 2.44| —29.95 —26.91 2.44 | —28,71 —26.33
10 | o UMa 1,91 —28.79 —926.88 1.87 | —28.81 —26.94 1.67 | —28.03 —26.36
11 | « Oph 2.44| —29.02 | —26.8% | 2.03| —29.04 | —26.96 2.23 | —28.56 | —26.33
12 | a Lyr 0.14| —26.89 —20.75 0.04| —26.92 —26.88 0.04 | —26.29 —26.25
13 | 5Cyg 2.97 —29.72 | —26.75 2.87 —29.74 —26.87 2,84 | —29.09 —26.25
14 | « Aql 0.89 | —27.65 —26.76 0.80 | —27.66 —26.,86 1.02 | —27.24 —26.22
15 | « Cyg 1.33 | —28.15 —25.82 1.26 | —28.16 —26.90 1.35 | —27.62 —26.27
16 | « Peg oms7 | _somgy | _pgmys | 2Myg | _pomay | —pemgs | 2T44 | —28769 —26M25

Average m@ AVeraI%e m% Average m
= —926M179 + 002 = —926M91 + 011101 = 261027 + 0MO1

same photometric system in order to obtain mg values
strictly within the photometric system of reference stars.
The reduction carried out by D, Ya, Martynov, convert-
ing mg to the IPv system and particularly to the V sys-
tem, therefore contains an uncertainty due to the possible
difference in the color systems of mg—m. and m,. A
similar uncertainty was completely eliminated only in a
paper by Stebbins and Kron [9] who took as their com-
parison stars objects belonging to the spectral classes G
and F, and performed their observations in narrow spec-
tral regions. The mg values which we obtained do not
require any reductions for the color system either and,

as we may readily see, are in excellent agreement, in
the IPv system, with the average reported by D, Ya.
Martynov, and with the most reliable recent determina-

tions:

E. K. Nikonova [10] —26M69+0M04,
.Z. V., Karyagina [11] —-26.76 + 0.04,
Stebbins and Kron [9] —-26.73 + 0.03,

Z. V. Karyagina and A. V. Kharitonov ~ —26.79 = 0.03.

The agreement between our results and those re-
ported by other authors, in the IPv system, shows that a

‘possible systematic error which might have gone unac-

. counted for in the absolute spectrophotometric measure-
ments reported by A. V. Kharitonov [1] does not exceed
3-4%.

The mg value in the V; system which we obtained
does not differ significantly from the average value ar-
rived at by D. Ya, Martynov [8]; the reason for this
might be the uncertainty in properly taking into account
the difference in the photometric systems of mg—1m.
and of the reference stars in [8].
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