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Abstract. We present photometries of the Southern
Milky Way (l = 200◦... 0◦... 60◦, |b| ≤ 40◦) in the U , V
and R-passbands. The resolution is 0.25◦×0.25◦. Together
with the B-photometry (Kimeswenger et al. 1993 = Paper
VII), this paper gives final results of the Bochum Super–
Wide–Angle–Camera photographs obtained in 1971 at La
Silla, calibrated by means of accompanying photoelectric
observations. The techniques employed and procedures
used for the reductions are the same as described in Paper
VII, and the references quoted therein. Therefore, this pa-
per is restricted to those points, where either modifications
proved to be necessary or additional information will help
to judge the accuracy obtained. For this purpose, the chap-
ters are arranged in the same manner as in Paper VII.

Key words: galaxy (the): structure of — photometry

1. Introduction

In 1971, about one hundred photographs of the Southern
Milky Way were taken at La Silla with the Bochum Super-
Wide-Angle Camera (Schlosser & Schmidt-Kaler 1978;
Schlosser et al. 1975). The majority of the frames were
exposed in spectral passbands with filter/emulsion combi-
nations, which matched as closely as possible Sandage &
Smith’s (1963) photoelectric UBV R system. While these
U , B, and V passbands are quite similar to the Johnson

Send offprint requests to: W. Schlosser
? Based on observations collected at the European Southern
Observatory, La Silla, Chile.

Table 1. Photographic Colour System. λeff, std taken from
Johnson (1955) (U and V ), and Sandage & Smith (1963) (R)

Passband U V R

Filter/Schott UG1 GG475 RG665
Emulsion/Kodak IIaO 103aG 103aF
λeff/nm 356 534 681
FWHM/nm 52.5 83.5 21.5
λeff, std/nm 350 555 690

(1955) system and thus could be transformed into that
standard system by linear colour equations, things are dif-
ferent with the red passband. Sandage & Smith employed
a red spectral region, which contains Hα. This we did
not consider as an appropriate base for stellar work, since
Hα from dispersed interstellar hydrogen is practically om-
nipresent in the night sky and makes stellar aggregates
“looking older” than they really are. Therefore this hy-
drogen line was omitted and the R-band was restricted to
wavelengths above λ 656.3 nm. The finally adopted pho-
tographic system U , V , and R (excluding Hα) is given in
Table 1.

Additionally we used the following colour equations to
transform our photoelectric magnitudes (index “pe”) to
the Johnson standard system:

U = upe + 0.00(U −B)
V = vpe − 0.07(B − V )
R = rpe + 0.06(V −R)

Although our R-photometry has been calibrated using
stellar colours from Tereshchenko & Kharitonov (1977),
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one should always remember that - in a strict sense - our
R-map of the Southern Milky Way (Figs. 1c, 4) represents
a colour system of its own.

2. Data

For this work, we selected 23 frames, namely nine for the
U -domain, seven for V and seven for R (Table 2). The
plates were then calibrated by means of ESO’s ETA-wedge
spectra (see Paper VII). This gives relative intensities of
the night sky (including all the atmospheric and zodia-
cal light effects). Parallel to these exposures simultaneous,
photoelectric measurements were made by one of us (TSK)
with the 61 cm Bochum telescope at La Silla, which then
were used to determine atmospheric extinctions, colour
transformations, zero points of absolute intensities and
airglow values for different zenith distances. All plates
were digitized using the PDS machine of the Astronomi-
sches Institut der Westfälischen Wilhelms-Universität at
Münster. The diaphragm was 50 µm×50 µm, correspond-
ing to about (10... 14 arcmin)2 in the sky. Special care
was taken to reveal possible time-dependent sensitivity
changes of the scanning system, which, however, proved to
be of excellent stability. The paper strip chart records of
the photoelectric measurements were processed by means
of a standard digitizer table commercially available for
personal computers.

3. Reductions

Geometric transformation:
There are no alterations with respect to Paper VII. The
mean error was ±10 µm or ±0.03◦ in the sky.

Gradation curve and absolute calibration:
With the U and V passbands well inside the domain of
sensitivity of the respective emulsions, no problems were
encountered during reduction, which followed closely the
procedures laid down in Paper VII. In the red spectral
region, however, the long wavelength cut-off of the pass-
band coincided with that of the 103-aF emulsion. At the
limiting wavelengths of their sensitivity, emulsions tend to
steepen up their gradation curves. So special care had to
be taken to establish the true run of these curves.

Atmospheric effects:
While in the visual spectral region the effect of airglow
is very much like that in the B-band (Paper VII), in the
red and ultraviolet spectral region the airglow affects the
Milky Way much more. This is due to the higher emission
in the red, and/or to the lower surface brightness of the
Milky Way in the U -band. Columns 3-5 of Table 2 give
the airglow values for all plates. As defined in Paper VII
(Eqs. (8) and (9)), IA0 is the zenith brightness in S10
units, while C2 is connected directly to the mean altitude
of the airglow layer heff and determines its variation with
respect to zenith distance z.

Table 2. Parameters of airglow correction

Plate Date(1971) IA0(S10) C2 heff(km)

U28 Mar.26/27 32∗) 0.970∗∗) 98∗∗)

U29 26/27 51 0.970 98
U31 26/27 60 0.970 98
U32 26/27 72 0.970 98
U33 27/28 40 0.970 98
U36 27/28 52 0.970 98
U55 Apr.01/02 130 0.970 98
U56 Apr.01/02 65 0.970 98
U57 Apr.01/02 70 0.970 98

V14 Mar.23/24 120 0.970 99
V17 23/24 120 0.970 98
V19 23/24 180 0.966 108
V49 Mar.31/Apr.01 140 0.963 118
V53 Mar.31/Apr.01 175 0.958 117
V95 Apr.26/27 150 0.972 88
V96 26/27 150 0.973 88

R27 Mar.25/26 532 0.979 69
R73 Apr.17/18 533 0.965 115
R79 19/20 533 0.965 115
R82 21/22 760 0.950 165
R88 23/24 577 0.975 81
R89 23/24 577 0.975 81
R107 28/29 532 0.979 69
∗) all photoelectric zenith airglows multiplied by a factor of 0.43 to allow

for cut-off of emission lines in the photographic system
∗∗) Parameter C2 and effective height of emission layer set to average

0.970 resp. 98 km (U-band only)

Zodiacal light:
The corrections were made using the data published by
Levasseur-Regourd & Dumont (1980). The transforma-
tions into the respective passbands were done by multiply-
ing these data with the appropriate solar intensity ratio.

Elimination of foreground stars and averaging of
individual plates:
The procedures of elimination and averaging were the
same as in Paper VII. When the photometries were com-
bined to U−B, B−V , V−R maps (B from Paper VII),
a few small areas of “astrophysically impossible” colours
showed up, which are thought to result from inadequately
eliminated stars or star clusters. In Table 3 data obtained
from a composite picture of Hovest (1995) contains the
positions of the areas (Fig. 5), where our photometries
have to be treated with caution.

Errors and comparisons with other photometries:
As in Paper VII, the three photometries are compared to
others available. In Table 4 the relations are presented.
The comparison for the B band photometry is taken from
Paper VII. Except for the early work of Elsässer & Haug
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Table 3. Areas of photometries which might be affected

gal. gal. Object not totally
longitude latitude eliminated in
l b Photometry

355.◦5 +20.◦5 Jupiter B

372.◦5 −11.◦2 σ Sag V

316.◦0 −1.◦0 α Cen V

290◦ −5◦ IC 2602 in Carina B∗), V
227.◦5 −9.◦0 α CMa B, V

∗) overreduced.

Table 4. Comparison with other photometries

U LR = 0.97(±0.18)T − 12(±4)
P = 1.11(±0.12)T − 5(±12)
PM = 0.84(±0.02)T − 10(±3)
S = 1.19(±0.03)T − 18(±5)

B C = 0.83(±0.04)K + 23(±5)
M = 0.82(±0.12)K + 39(±23)
S = 1.18(±0.03)K + 16(±3)
LR = 0.93(±0.08)K − 3(±7)
To = 0.90K + 24

V D = 1.03H
LR = 0.94H
EH = 1.64(±0.13)H + 36(±8)
S = 1.13(±0.09)H − 88(±14)

R S = 1.09(±0.04)H − 464(±36)

All values in S10 units;

photometries: C (Classen 1976), D (Dachs 1970), EH (Elsässer & Haug

1960), H (Hoffmann et al. 1990, 1993), M (Mattila 1973), LR (Leinert

& Richter 1981), P (Pröll et al. 1980), PM (Pfleiderer & Mayer 1971),

S (Seidensticker et al. 1982), T (Tappert et al. 1993), To (Toller 1989).

(1960) all relations stay within ±19% in scale. It seems
probable, however, that our scale is correct within ±5%.

4. Results

Figures 1a-c give the final photometries in U (after
Tappert et al. 1993) and V , R (after Hoffmann et al. 1990,
1993) for l = 200◦... 0◦... 60◦, |b| ≤ 40◦. For the same pho-
tometries, a colour-coded set of maps is presented in Figs.
2-4. As concerns the U band, a detailed map of the galac-
tic center region has been given earlier (Schmidt-Kaler &
Schlosser 1988).

Note added in proof: A database of all major pho-
tometries (including those of Papers VII & VIII)
is being built up at the CDS, Strasbourg. It will
be accessible through the World Wide Web at
http://cdsweb.u-strasbg.fr/cgi-bin/qcat?VII/199
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Pröll H.J., Schmidt-Kaler Th., Schlosser W., 1983, A&AS 51,

17, Paper III
Sandage A., Smith L., 1963, ApJ 137, 1057
Seidensticker K.J., Schmidt-Kaler Th., Schlosser W., 1982,

A&A 114, 60, Paper II
Schlosser W., Schmidt-Kaler Th., 1978, Vist. Astron. 21, 447
Schlosser W., Schmidt-Kaler Th., Hünecke W., 1975, Atlas der
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Fig. 1. Contour plots of the photometries of the Milky Way in the U a), V b) and R c) band
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Fig. 2. The Southern Milky Way in the U passband. The
colour code is from black ≤ −100 to white ≥ 450 S10U. The
lower cut of the colour table has been chosen for technical
reasons only. For all photometries, intensity ≥ 0 S10

Fig. 3. The Southern Milky Way in the V passband. The
colour code is from black ≤ −100 to white ≥ 900 S10V
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Fig. 4. The Southern Milky Way in the R passband. The
colour code is from black ≤ −100 to white ≥ 2600 S10R

Fig. 5. Synopsis of the three B, V , R photometries


