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ABSTRACT

Wavelength dependence of interstellar linear polarization has been observed for about 180 stars, mostly
southern, in the UBVR spectral regions. A multichannel polarimeter-photometer, in which spectral regions
are separated by dichroic filters, was used. Normalized wavelength dependence of interstellar linear polariza-
tion p follows closely a single empirical curve p(X)/pmax = €xp [—1.15 In?(Anax/A)], where the wavelength Ay ax
at which the maximum interstellar linear polarization pmax occurs takes values from 0.45 p to 0.8 w.

Wavelength An.y is well correlated with the ratios of color excesses Ey_x/Eg-v, Ev—x/Ev -5, and Ey_;/Ey_g.
These correlations indicate that the ratio R of total to selective interstellar extinction can be found for any
individual star from the relationship R = 5.5 Anax. Polarimetry seems to be the most practical method of
estimating R. A map of distribution of A.x on the sky, based on values for about 350 stars, indicates several
well defined regions with Anax, and hence R, clearly larger (or smaller) than the median value Agax = 0.545 p,
corresponding to R = 3.0.

The predominance of larger than average values of An.x among stars nearer than 0.4 kpc and the negative
correlation between Ay.x and Ep_y are explained by selection effects. There is evidence of negative correlation
between Apmax and pmax/Es-v suggested by Kruszewski. The lower limits for color excess of Praesepe, M67, and
several globular clusters are set by their linear polarization. The largest known values of interstellar circular
polarization, |g| 2 0.06 percent, were found in near-infrared for two stars with exceptionally small Anax: star

No. 12 in association VI Cygni and HD 204827.

Subject headings: instruments — interstellar extinction — interstellar matter — open clusters —

photometry — polarization

I. INTRODUCTION

Several regions of the sky with the wavelength of
maximum interstellar linear polarization either pre-
dominantly higher or predominantly lower than
average have been found by Serkowski and Robertson
(1969). This suggested that the wavelength dependence
of interstellar polarization may be a good indicator of
the variations in size of interstellar dust grains within
the Galaxy. To accelerate collection of data on wave-
length dependence of polarization, a new multichannel
polarimeter-photometer has been constructed at
Mount Stromlo Observatory. Polarimetric and photo-
metric measurements are made with this instrument
in several spectral regions simultaneously; therefore,
the observing times required for attaining the desired
precision of results are much shorter than with pre-
vious instruments. An observing program with this
polarimeter-photometer, extending over 1 year, has
almost doubled the amount of data on the wavelength
dependence of interstellar polarization.

II. MULTICHANNEL POLARIMETER-PHOTOMETER

Most of the new polarimetric observations presented
in this paper were made with the polarimeter-photom-
eter constructed in the workshops of Mount Stromlo
Observatory during the year 1969. The mechanical
parts were designed and made under the supervision
of Mr. Bela Bodor, and the electronic parts were
designed by Mr. Peter Rudge. The instrument was
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used with the 61-cm (24 inch) rotatable tube telescope
of Siding Spring Observatory.

The stellar light, after passing through a focal plane
diaphragm, is split into two beams by a calcite
Wollaston prism (fig. 1). The observations are made
alternately with and without the Lyot depolarizer,
consisting of two quartz plates, 2 mm and 4 mm thick,
in optical contact, inserted in front of the Wollaston
prism. The two beams emerging from the Wollaston
prism fall on two fused silica Fabry lenses of 12 cm
focal length, one of which is cemented to a quartz
half-wave plate which rotates the plane of polarization
by about 90° in the blue spectral region, so that both
beams are polarized at approximately the same plane.
Each of the two beams goes subsequently, at 45°
incidence, through four dichroic filters made by
Optical Coating Laboratory in Santa Rosa, Cali-
fornia. The first filter reflects over 85 percent of wave-
lengths 3100-3900 A, transmitting over 85 percent
of wavelengths 4100-10,000 A. The second filter
reflects the wavelengths longer than 8200 A, trans-
mitting over 90 percent of the wavelengths shorter
than 7800 A. The third filter reflects A > 6500 A,
transmitting over 90 percent of light with 3900 A <
X < 6300 A. Finally, the last filter reflects A <
4900 A, transmitting A > 5000 A. The four filters
split the light into the five spectral regions close to
Johnson’s (1965) UBVRI regions.

The cathodes of the photomultipliers are cooled by
blowing a stream of cold nitrogen gas, evaporated
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Fic. 1.—Schematic diagram of the polarimeter-photometer. Actually the axes of light beams incident on photomultipliers are

in a plane perpendicular to this diagram.

from a bottle of liquid nitrogen, onto the front ends
of the photomultipliers. The inside of the polarimeter is
kept dry by continuous flushing with dry nitrogen.
This cooling system, which is presently in operation,
was not installed at the time when the observations
for the present paper were made; therefore, the in-
frared spectral region was not used, and unrefrigerated
photomultipliers were used for the remaining spectral
regions: EMI 6256 (S11 cathode) for U, B, and V,
EMI 9502 (S20 cathode) for R. The U, B, and V
spectral regions approximate the standard UBV

regions (Johnson 1965; Matthews and Sandage 1965)
while the R region has an effective wavelength similar
to Johnson’s except that its half-width is only about
1000 A (fig. 2). In an attempt to obtain better agree-
ment with the standard photometric system and for
reducing red leaks, Schott glass filters were cemented
to the photomultiplier windows: 0.75 mm UG 1 for
U photomultipliers, 0.5 mm GG 13 and 2.5mm
Corning 5-57 for B,2 mm GG13 and ] mm BG 38for 7,
and 1 mm RGS5 for R photomultipliers. The red leak
in the U spectral regions, determined by observing
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Fic. 2.—The wavelength dependence of the product of the photomultiplier quantum efficiency and the transmittance of the

Earth atmosphere, telescope, and polarimeter (both channels) for the four spectral regions separated by the dichroic and glass
filters. The dashed lines are the response curves for standard UBV spectral regions (Johnson 1965; Matthews and Sandage 1963),

in arbitrary units.
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carbon stars, has quantum efficiency not exceeding
10-2 percent. The dark current was negligibly small
for EMI 6256 but was as large as the signal from a
star of R ~ 8 mag in the R spectral region; therefore,
the accuracy in the latter region for fainter stars is
lower than in the other spectral regions.

The signal from each of the 10 photomultipliers is
fed into a separate integrator. At the end of each
integration the voltages at these integrators, designed
by Mr. D. G. Thomas, are consecutively measured
by a digital voltmeter and recorded on punched paper
tape and by an electric typewriter. Usually 20-s
integrations were used for stars with ¥ < 8.0 mag,
40 s for the fainter stars. The measurements were made
at four position angles of the tube of the rotatable
telescope: 0°, 45°, 90°, and 135°. Only the nearby
standard stars were observed at eight position angles,
from 0° to 315°. At each position angle four inte-
grations for a star were made (an integration without
depolarizer, two integrations with depolarizer, and
again without) and two for the sky background (with
and without depolarizer). For bright stars the ac-
curacy, independent of stellar magnitude, is limited
by the residual atmospheric scintillation, by imperfect
focusing of the Fabry lenses combined with imperfect
guiding of the telescope, by a slightly wedge-shaped
depolarizer, by photomultiplier fatigue, and by other
instrumental errors. The atmospheric scintillation for
the ratio of signals from two photomultipliers was
found to amount to about 15 percent of the scintilla-
tion observed with a single photomultiplier. For the
fainter stars the accuracy is limited by shot noise;
for an observation consisting of sixteen 20-s inte-
grations for a star, the mean error «(p) of the degree
of linear polarization p[>e(p)] equals

«(p) = c-10™"°, M

where m is the stellar magnitude in the corresponding
spectral region while ¢ = 0.0025 percent for U >
5 mag, 0.0016 percent for B > 6 mag, 0.0027 percent
for ¥V > 5 mag, and 0.0070 percent for 4 mag < R <
7 mag. From these values of ¢ and from spectrum scans
with a monochromator the quantum efficiencies of
the photomultiplier combined with the entire optical
system, including the Earth’s atmosphere, are derived
(cf. Serkowski 1968) and are plotted in figure 2.
Comparing these quantum efficiencies with the values
supplied for the photomultipliers by the manufacturer,
we find a joint transmittance of the telescope +
polarimeter (both channels for each spectral region),
including dichroic filters, close to 18 percent. The
transmittance of all four dichroic filters for the B
spectral region is about 60 percent.

The depolarizer correction factors were found by
observing the stars with a Glan-Thompson prism
placed at different position angles in front of the
polarimeter. The adopted depolarizer correction factors
D (as defined by Serkowski 1968) are listed in table 1.

There is provision for inserting a rotatable achro-
matic half-wave plate in front of the focal plane
diaphragm of the polarimeter-photometer. With such a
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TABLE 1
DEPOLARIZER CORRECTION FACTORS FOR MULTICHANNEL
POLARIMETER
Spectral Luminosity
Type Class DY DB Dv D®
O,B........ IILIV,V 1000 1.002 1.002 1.010
Be......... L IV, vV 1.000 1.002 1.002 1.025
WR, WN... ... 0.996  0.983  0.998 1.025
,B..... LI 1.001 1.004 1.003 1.010
Aol L 1I 1.003 1.004  1.003 1.007
F,G,K..... I, I 1.002  1.006 1.000 1.009
M......... L, II, 111 1.000 1.000 0.985 1.018
Nooooooooon oo - 1.025  1.020 1.004

half-wave plate the depolarizer will no longer be
necessary, and the observing time needed to achieve
the desired polarimetric accuracy will be one-fourth
as long (Serkowski 1974). The half-wave plate was
not used in the present observing program because
sufficiently achromatic plates were not known at the
time when the observations were started. For circular
polarization measurementsanachromaticquarter-wave
plate may be inserted instead of the half-wave plate.

The multichannel instrument can be used not only
as a polarimeter but also as a star-sky photometer. For
this application the Wollaston prism, together with
the aluminized prism P (see fig. 1) and Fabry lenses, is
removed as one unit. Another unit is substituted
containing a right-angle aluminized prism and Fabry
lenses cemented to quartz depolarizers. Such de-
polarizers are needed to avoid the effect of stellar
polarization on transmittance of dichroic filters. Two
focal-plane diaphragms with their centers separated
by 19 mm are used. The star image is placed first in
one diaphragm, then in the other; the sky background
in another diaphragm is measured simultaneously.
The fact that filters are in the same compartment as
the photomultipliers and cooled with a stream of dry
nitrogen is favorable for precise photometry, as the
spectral properties of dichroic and glass filters may
depend on temperature (Young 1967) and humidity
(Schild, Steudel, and Walther 1967). The multi-
channel instrument here described was used for ob-
serving the wavelength dependence of extinction by
terrestrial clouds (Serkowski 1970b). As this extinc-
tion was found to be nearly neutral, the measurements
of color indices are not affected by presence of thin
clouds.

III. OBSERVATIONS

The polarimetric observations of the nearby stars,
which may be supposed to be unpolarized, are listed
in table 2, where p is the percentage polarization and
6 the position angle of the electric vector in the
equatorial coordinate system. The mean values of
p and 6 obtained from the averages of the normalized
Stokes parameters p, = p cos 20 and p, = psin26
in the blue and yellow spectral regions are also given;
the observations in these two spectral regions are
more accurate than those in the remaining ones. The
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published observations of the nearby stars made with
. the same telescope (Serkowski 1968; Mathewson and
Ford 1970a, b) are included in these averages and in

T the averages for individual filters. Similarly as in the

earlier papers (Serkowski 1968, 1974), the values of p
are followed by an average of the mean errors of the
normalized Stokes parameters p, and p, for the blue
and yellow spectral regions. The number n of ob-
servations with each filter is followed by letter M for
the observations made with the multichannel polarim-
eter, by T for those with the two-channel polarimeter
(Serkowski 1968). The results listed in table 2 indicate
that the values of the normalized Stokes parameters
averaged over all nearby stars are zero within the
limits of error; the instrumental polarization, if any,
was eliminated by rotation of the telescope tube.

The stars with large interstellar linear polarization
have been chosen for the present study of its wave-
length dependence from the catalogs by Hall (1958)
and by Mathewson and Ford (1970a). Those stars
have been selected for which a single observation with
the multichannel polarimeter in the yellow spectral
region could be expected to give a relative mean error
of percentage polarization, e(p)/p, not exceeding
+0.04. As can be seen from equation (1), this happens
for percentage polarization

p > 10V5/15, ()]

where V' > 5is a visual magnitude. A large percentage
of southern stars with known polarization fulfilling
this criterion have been included in the present survey.

To find more stars suitable for study of wavelength
dependence of interstellar polarization, the polariza-
tion in the yellow or blue spectral regions have been
observed with a two-channel polarimeter for a number
of stars with large interstellar reddening. Since for
interstellar polarization p¥ < 9 E;_, (Schmidt-Kaler
1958) and, on the average, p¥ ~ 4.5 E;_v, our criterion
(2) becomes

Eg_y > 107%67.5; 3

e.g., for ¥V = 7.5mag this gives Ez_, > 0.47 mag.
In case of supergiants of absolute magnitude —7 and
reddening 0.3 < Ez_, < 1.4, limiting a survey to
stars fulfilling condition (3) is equivalent® to limiting
it to stars with a distance modulus less than 13.0.
The polarimetric measurements of some stars fulfilling
condition (3) are listed in Table Al in the Appendix.

Table 3 gives the individual observations of the
wavelength dependence of the interstellar polarization,
most of them made with the multichannel polarimeter.
Some observations made by Serkowski with the two-
channel polarimeter (described by Visvanathan 1966
and Serkowski 1968) before the multichannel instru-
ment was completed are also included and marked
with an asterisk following the Julian Day; the de-

1The distance modulus fulfills V — My — 3Ez_y <
C — My, where, as results from inequality (3), C =
5log (67.5E5-v) — 3Es-vy = 6.0 + 0.3 for Ez_y in the inter-
val quoted.

polarizer corrections for these observations were
calculated as described earlier (Serkowski 1970a).
Individual observations for which the mean error of
percentage polarization is more than twice as large
as is usual for a star of given magnitude are indicated
by colons.

It was noticed recently (Serkowski 1973) that ob-
servations of interstellar polarization for all the stars
follow the same curve when the ratio of polarizations

P(A)/p(Anax) is plotted against the ratio of the wave-

length An,.x of the maximum polarization for a given
star to the wavelength A at which polarization is
measured. This curve is well approximated by an
empirical formula

p/pmax = €&Xp [—K1n2 (/\max//\)] s (4)

where the constant K is the same for all stars. By
taking the natural logarithm of both sides of equation
(4), we obtain

Inp+ K(InA)? = X; + X,ln A, %)

where
Xy =10 prax — K(In Apax)®, (6
Xy = 2K1n Ay . @)

Equations (5), with weights calculated from errors
of individual observations, were solved for each star
by least squares for the unknowns X; and X,, and
then Ap,, and pu.x were found from equations (6)
and (7). The solutions were repeated for different
values of the constant K. The value K = 1.15 was
finally assumed, which fits both our observations and
those made at the University of Arizona (Coyne,
Gehrels, and Serkowski 1974). This value of K was
used for calculating Ay, listed in tables 3 and 5. All
stars observed with our multichannel polarimeter,
except those suspected of having an intrinsic com-
ponent of polarization (marked with an asterisk in the
first column of table 5) and except those with pya,
less than 1.0 percent, were used for calculating the
normalized wavelength dependence of interstellar
linear polarization plotted in figure 3.

All the observations of a star with a particular filter
are averaged, and the averages for various stars are
arranged in order of Ay,,/A in groups of 20. The mean
value of p/pyax for each such group comprising 20
stars is denoted by an open circle in figure 3 while
dots denote the averages for individual stars for which
Amax/A > 1.70. The curve shown in figure 3, calculated
from equation (4), fits the observations well. Similar
graphs, based on the observations made at the Uni-
versity of Arizona and covering a wider range of
Amax/A, Were published by Coyne et al. (1974) and by
Serkowski (1973, 1974).

The effective wavelengths A entering equation (5)
were calculated for the observations with the multi-
channel polarimeter from the response curves shown
in figure 2. For calculating the inverse effective
wavelengths, these response curves were multiplied,
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Fic. 3.—The normalized wavelength dependence of interstellar linear polarization derived from the observations with the
Siding Spring multichannel polarimeter-photometer. The solid line is calculated from eq. (4) for K = 1.15. Every open circle is
based on 20 stars, while each dot represents the observations of an individual star with a particular filter.

before plotting as a function of inverse wavelength,
by the number of photons of stellar light per unit
frequency interval per cm? n, = const.-A3F,. The
flux F, was calculated for several representative stars
of different reddening and spectral type from the
results of the intermediate-band photometry by
Mitchell and Johnson (1969), making use of the
absolute calibration given in their table 2. An assump-
tion was made that p(}) is a linear function of A~?
over each of the spectral regions. We have found that
the dependence of inverse effective wavelength on
stellar color index can be approximated by a linear
expression

)‘eff-l = )\o_1 - (B - V)kBa (8)
for the B, V, and R spectral regions, and by
At = A"t = (U~ B)ky, ®

for the U spectral region. The assumed coefficients
Ao, kg, and ky for the polarimeters which were used
for observing the wavelength dependence of inter-
stellar polarization are given in table 4; the values for
the UBV system are based on response curves by
Johnson (1965) and by Matthews and Sandage (1963).

For each star the effective wavelengths have been
calculated using these coefficients and the color indices
for that particular star.

IV. SUMMARY OF DATA ON WAVELENGTH OF MAXIMUM
INTERSTELLAR POLARIZATION

All the available data on the wavelength A,,, at
whichinterstellar linear polarization takes the maximum
value pq.. are listed in table 5. The only stars with
mean error of Ap,, not exceeding +0.03 p which are
omitted are those 104 stars for which Ay, is given by
Coyne et al. (1974) in their table 2 and which were
observed only at the University of Arizona.

The stars are listed in table 5 in order of increasing
right ascension. The MK spectral types are taken
from Hiltner, Garrison, and Schild (1969), Lesh
(1968), or Walborn (1972), if available; otherwise the
MK type is taken from the compilations by Jaschek,
Conde, and de Sierra (1964) or by Kennedy (1971).
Photometry is taken from compilations by Blanco
et al. (1968) or by Jaschek et al. (1972). The color
excesses Ez_y and distance moduli m — M are calcu-
lated using the intrinsic colors and luminosity cali-
bration by Schmidt-Kaler (1965) and assuming that
visual extinction equals 4y = 3Ez_,. For Cepheids

TABLE 4
THE INVERSE EFFECTIVE WAVELENGTHS FOR VARIOUS POLARIMETERS

U B | 4 R 1
ky ky

INSTRUMENT A U-—B<0OWU-—-B>0 X ? kg Aot kg Ap~t kg Pt ks
Siding Spring multichannel. 2.760 0.060 0.015 2.235 0.060 1.865 0.025 1.446 0.012
Siding Spring two-channel.. 2.720 0.060 0.015 2.310 0.060 1.825 0.025 o o ... ..
Visvanathan 1966......... 2.644 0.060 0.015 2.240 0.060 1.860 0.025 1.434 0.020 1.148 0.020
Lowell Observatory 1968... 2.700 0.060 0.015 2.240 0.060 1.790 0.015 - ... - e
UBV.....oooiiiiiiina... 2.740 0.060 0.015 2.295 0.060 1.835 0.025

Polaroid polarimetry
(S11 cathode)...........

2.260 0.035 1.835 0.025
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& TABLE 5
: | SUMMARY OF DATA ON WAVELENGTH DEPENDENCE OF INTERSTELLAR POLARIZATION
T
11 HD Name 1 b \Y MK Eq_ m-M \ m.e, P m.e, Source of Mean
Eﬁ B-v max m?x polarimetry Y ©
5S¢ 3 max_ ‘‘max
L0,
f~: 20831 +71°16 121° + 9 .89 Bl V 0.31 9.5 0.52 = ,04:: 1+35 £,04 Kruszewski 1962 0.52 1.35
£ 3940 +63°81 122 +1 7.26 Al Ia 0.76 12.4 0,50:% ,02:: 4,88 *,08 Kruszewski 1962 0.48 4.99
L 0.48 = ,01: 5.02 =.15 Serkowski 1968, l-ch.
4841 +62°160 123 +1 6.86 B5 Is 0.65 11.9 0.55 = .02:: 4,56 %,07 Kruszewski 1962 0.53 4.48
0.53 = .01 4.46 =.17 Coyne et al., 1974
5776t +62°181 124 0 8.05 A0 Ik 0.56 11.5 0.51 = ,04:: 5.29 *,16 Serkowski 1965b 0.51 5.29
7252 +60°188 126 -2 7.14 B1 V 0.37 9.6 0,48 = .06:: 3,62 *,20 Serkowski 1965b 0.50 3,74
0.51 + .01 3.77 =z.21 Coyne et al., 1974
7902 +57°257. 127 -4 6.93 B6 Ibe 0.51 11.1 0,59 = .03:: 3.18 =,11 Kruszewski 1962 0.53 3.32
in NGC 457 0.51 + .01 3,35 %,13 Coyne et al, 1974
7927 © Cas, 127 -4 4,95 FO Ia 0.51: 11.9 0.51 = ,03:: 3,43 =,07 Kruszewski 1962 0.51 3,40
. 0.52 = ,04:: 3.23 =,08 Serkowski 1965a
in NGC 457 0.51 = .02:: ... ... Serkowski et al. 1967
0.52 + ,02: 3.46 *,05 Serkowski 1968, 1l-ch,
0.51 = .01 3.40 %#.14 Coyne et al. 1974
8965 +59°260 128 -2 7.27 BO.5 V 0.31 10.2 0.51 * .07:: 2.91 *.13 Serkowski 1965b 0.51 3,01
0,51 = .01 3.04 *,11 Coyne et al, 1974
11606* +58°331 131 -3 7.03 B2 Vne 0.33 8.5 0.60 £ ,03:: 3,14 *,12 Kruszewski 1962 0.54 3.19
0,52 + ,01 3,20 =#,19 Coyne et al, 1974
12301 53 Cas, in 131 + 3 5.58 B8 Ib 0.44 9,9 0.57 = ,02:: 2.92 +,06 Kruszewski 1962 0.55 2.89
cl, Stock 5 0.54 £ .01 2,88 *,16 Coyne et al. 1974
12953 BS 618 133 -3 5.71 Al Iae 0.65 11.1 0,51 + ,02:: 3,58 +,05 Kruszewski 1962 0.50 3.55
0,50 = ,01 3,54 *#,11 Coyne et al, 1974
13267 5 Per 133 -4 6.39 B5 la 0.41 12.2 0.53 + ,03:: 4.02 *,08 Kruszewski 1962 0.53 4,01
0.53 £ ,01 4,01 +,10 Coyne et al, 1974
ve cl, Stock 2 133 -2 v ven 0.38 7.5 0,59 * ,04:: 2.32 .. Krzeminski et al,1967 .59 2.32
(10 stars)
13402t +58°396 133 -2 8.08 BO,5 Ib 0.82 11.4 0,53:% ,05:: 5,31 #,18 Krzeminski et al.1967 0.53 5.31
236954 +58°400 133 -2 9.40 B3 Ib-II  0.82 12.0 0.52 + ,03:: 6,55 £,14 Krzeminski et al,1967 0.52 6.55
et +59°451 133 -2 9.29 B1 II 0.95 11.4 0,54:% ,07:: 4.45 %,22 Krzeminski et al,1967 0.54 4.45
13476 BS 641 134 -3 6.46 A3 lab 0.58 11.5 0,53:% ,04:: 4,25 £,12 Serkowski 1965b 0.53 4.16
0,53 + ,01 4,15 #,13 Coyne et al, 1974
13854 BS 654, 134 -4 6.49 Bl Iabe 0.47 11.3 0,51:% ,05:: 3.72 *.13 Serkowski 1965b 0.54 3.84
in NGC 869 0.54 + .01 3.86 +,08 Coyne et al. 1974
14010 +63°315 132 +3 7.11 B9 Ia 0.60 12.3 0.43:* .07:: 4,48 *,64 Serkowski 1965b 0.50 4.58
0.53:% ,02: 4.63 £,30 Coyne et al. 1974
14134 +56°522, 135 - 4 6.55 B3 lae 0.59 11.6 0.56:* .05:: 3.75 .16 Serkowski 1965b 0.54 3.76
in NGC 869 0.54 *+ ,01 3,76 *,08 Coyne et al, 1974
14143 +56°530, 135 -4 6.66 B2 Ia 0.65 11.5 0,53:% .04:: 3,90 *,11 Serkowski 1965b 0.50 3.83
in NGC 869 0.49 + ,01: 3,81 %,23 Serkowski 1968, l-ch,
14322 +55°588 135 -5 6.79 B8 Ib 0.38 11.3 0.49 £ ,03: 3.04 $,32 Serkowski 1968, l-ch, 0.50 3.07
0.51 £ ,01 3,09 +,20 Coyne et al, 1974
14433 +56°568, 135 -4 6.38 Al Ia 0.61 11.9 0,49 + ,01: 3,77 £,05 Serkowski 1968, l-ch, 0.51 3.86
in NGC 884 0.52 + ,01 3,91 #,11 Coyne et al, 1974
14818 10 Per 136 - 4 6.30 B2 lae 0.45 11.8 0.53 + ,02: 3,70 +,06 Serkowski 1968, l-ch, 0.53 3,72
0.53 + .01 3.73 £.06 Coyne et al. 1974
15316 +57°576 136 -3 7.24 A3 Iab 0.76 11.8 0.48:% ,06:: 4.87 *+.35 Serkowski 1965b 0.52 4.70
0,55:+ ,01l: 4.61 %+,12 Coyne et al, 1974
15497 +57°582, 136 -3 7.03 B6 Ia 0.84 11,5 0.49:+ .04:: 4,48 *,18 Serkowski 1965b 0.49 4.41
in NGC 957 0.49:+ ,02: 4,38 +,38 Coyne et al, 1974
15558 +60°502, 135 +1 7.81 05 IIIf 0.91 10.9 0,52 + ,03: 4,98 £,28 Serkowski 1968, l-ch, 0.53 5.27
in IC 1805 0.53 + ,01 5.41 +,22 Coyne et al. 1974
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TABLE 5 (continued)

HD Name 1 b \Y MK E m-M A m.e. P m,e, Source of Mean
B-vV max max
o polarimetry A P
N A max TE X
17088t +57°632 138 -2 7.50 B9 Ia 0,82 12.0 0.51 * ,04: 3.95 =.09 Serkowski 1968, 1l-ch, 0.51 3.95
17378 BS 825 138 -2 6.26 A5 Ia 0,82 11.5 0.35 = ,02:: 4.56 =,07 Kruszewski 1962 0.54 4.55
0,57:= ,04:: ces ees Serkowski et al. 1967
0.54 * ,01: 4,55 #,10 Coyne et al., 1974
21291 BS 1035 141 + 3 4,21 B9 Iae 0.42 10.0 0.51 = ,02:: 3.51 %.05 Kruszewski 1962 0.52 3.50
0.50 = ,02:: 3.39 =.05 Serkowski 1965a
0.51 = ,02: 3.47 .17 Serkowski 1968, 1l-ch,
0.54 = ,01 3.54 +,07 Coyne et al., 1974
21389 BS 1040 142 + 2 4,55 A0 Ilae 0.56 10.0 0.57 = ,02:: 3,60 *.07 Kruszewski 1962 0.52 3.74
0,50:% ,05:: ces aes Serkowski et al. 1967
0.51 = ,01 3.77 .06 Coyne et al. 1974
23466 29 Tau 181 -36 5.34 B3 V 0.10 6.7 0.54 = .02 0.35 =,01 Table 3, Mul-ch. 0.54 0.35
23512 +23°524 167 -24 8.11 A0V 0.38 6.0 0.61 = ,03: 2.30 £,23 Serkowski 1968, 1l-ch. 0.60 2.32
in Pleiades, 0.62 = .03: 2.36 *.14 Serkowski 1968, 2-ch.
Hertzsprung 371 0.58 £ .03 2,31 £,20 Coyne et al, 1974
24398 ¢ Per 162 -17 2.85 Bl Ibe 0.32 7.6 0.59 = .02 1,20 +,08 Coyne et al. 1974 0.54 1.23
.52 = ,0l:: 1,21 #,02 Table 3, Two-ch.
0.51 = .01 1.26 +,02 Table 3, Mul-ch.
24431 +52°726 149 -1 6.72 09 1IV-v 0.68 9.6 0.48 = ,02: 2.12 .18 Serkowski 1968, 1-ch. 0.49 2.15
0.50 £ .03 2,16 +,32 Coyne et al, 1974
25330 BS 1243 181 -31 5.66 B8 0,2: 5: 0.55 + ,02: 1,68 1,03 Serkowski et al., 1969 0.55 1.68
25443 +6l’669, 144 + 7 6.74 BO.5 III 0.61 9.6 0.49:=* ¢ 5.31 %10 Kruszewski 1962 0.50 5.25
in NGC 1502 0.48:% e e Serkowski et al, 1967
0.49 * 5.24 %11 Serkowski 1968, 1l-ch.
0.50 = .01 5.24 .19 Coyne et al, 1974
25558 40 Tau 185 -33 5.32 B3 V 0.14 6.6 0.58 + .03 0.52 .02 Table 3, Mul-ch, 0.58 0.52
25914 +56°884 147 + 4 7.99 B6 Ia 0.66 13,0 0,50 * .02: 4,71 .39 Serkowski 1968, 1l-ch, 0.53 4.71
0.54 + .01 4.71 +.19  Coyne et al. 1974
30836 = ori 193  -24 3,68 B2 III 0.08 7.0 0.55 % ,03  0.44 +.01 Table 3, Mul-ch. 0.55 0.4k
30870 BS 1553 189 -21 6.10 B5 V 0.26 6.3 0.54 = .02 1.38 +.02 Table 3, Mul-ch. 0.54 1.38
32990 103 Tau 179 -10 5.50 B2 V 0.32 7.0 0.51 % .01 1.67 +,07 Coyne et al, 1974 0.54 1.62
0.56 + .01 1.58 +.02 Table 3, Mul-ch.
34921%* +37°1160 170 +1 7.43 BO IVpe 0.44 10.9 0,58 * .11: 3.54 *1.46 Serkowski 1968, 1l-ch. 0.58 3.27
var., p? 0.58 * .02 3,13 £.23 Coyne et al. 1974
ves NGC 1893 174 -2 e .o 0.64 12.9 0.52 = ,04:: 2.58 ... Serkowski 1965a 0.52 2.58
(19 stars)
36371 X Aur 176 -1 4,77 BS Iadb 0.45 9.7 0,57 * ,03:: 2,16 +,07 Kruszewski 1962 0.56 2.17
0,53 £ .01 2,18 £,10 Coyne et al, 1974
0.56 + .01: 2.13 £.02 Table 3, Two-ch,
0.58 = .01 2,17 £.01 Table 3, Mul-ch.
36629 -4°1164 208 -20 7.66 B2 V 0.28 9.3 0.45:% .03: 2.09 *£.05 Appenzeller 1966 0.50 2.07
(weak He) 0.50 + ,02: 1.90 *.10 Serkowski 1968, l-ch.
0.50 + .01 2,19 +.13 Coyne et al, 1974
0.53 = ,01: 2.00 .02 Table 3, Two-ch.

36673 o Lep 221 -25 2.57 FO Ib 0.01: 7.3 0.43 + .04 0,38 *,02 Table 3, Mul-ch. 0.43 0.38
37061 NU Ori, 209 -19 6.8v Bl V 0.55 8.8 0.63:% ,12: 1.24 £.47 Appenzeller 1966 0.64 1.54
var. p 0.66 * .02: 1.50 *,19  Serkowski 1968, 2-ch.¥

0.63 + .04 1.63 £,19 Coyne et al, 1974
37350 8 Dor, 272 -33  3.7v  F6-G2 Iab 0.19 7.1 0.54 * .02  0.44 %.01 Table 3, Mul-ch. 0.54 0.4h
cepheid
37356 BS 1923 209 -19  6.20 B2 IV-V 0.22 8.3 0,61 + ,05:: e ee Serkowski et al. 1967 0.55 1.48
0.56 + .02: 1.39 +.13 Serkowski 1968, 1l-ch.
0.55 + ,01: 1.42 +.02 Serkowski et al. 1969
0.52 + .01 1,56 +,10 Coyne et al, 1974
37903 -2°1345, 207 -17 7.84 Bl.5V 0.37 9.7 0.69 t .02 1.99 £,11 Coyne et al, 1974 0.71 2.04
in NGC 2024, 0.68 + .05: 1.94 +,08 Table 3, Two-ch,
var, p? 0.75 + .02 2,13 +.06 Table 3, Mul-ch,
vee No. 1 in 206 -17 12.17 BO.5 Vp 1.69 10.9 0.75 ceet: 11,62 L., Hall et al.1964 0.69 10.81
NGC 2024 0.68:+ .03: 10.37 *.99 Serkowski 1968, 1l-ch.
0.68 e 10.77 ... Carrasco et al, 1973
38087 -2°1350, 207 -16 8.30 B3 0.3 .. 0.57 %+ .02: 2.68 +,04 Table 3, Two-ch. 0.64 2.93
in NGC 2024 0,72:+ .05 3,18 #.,41 Table 3, Mul-ch.
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"1 Hp Name 1 b v MK E m-M \ m.e. p .m.e. Source of Mean
B B-v max max olarimetr A
E% b % P y max_ Pmax
I
L0, 38771 K Ori 215 -18 2.06 BO.5 Iae 0.02 8.4 0.52 + .01 0.54 +.02 Table 3, Two-ch. 0.51 0.52
1 0.51 + .03 0.51 +,04 Table 3, Mul-ch.
1
E4.250290 in NGC 2129 187 0 7.38 B3 Ib 0.76 10.8 0.60 + ,01 3.34 .08 Serkowski 1968, l-ch, 0.58 3.29
0.57 + ,01 3.27 %.15 Coyne et al. 1974
41117 X2 Ori, 190 -1 4.63 B2 Ilae 0.42 10.2 0.59:% ,05:: Cer e Serkowski et al, 1967 0.54 2.84
var. p 0.56 * .02 2,69 #,10 Serkowski 1968, 1l-ch.
0.52 + .01 2.92 £.09 Coyne et al. 1974
42087 3 Gem 188 + 2 5.74 B2.5 Ibe 0.38 10.3 0.55 = .01 2.10 *.10 Table 3, Mul-ch. 0.55 2.10
42379 +21°1143 189 + 1 7.40 Bl Ile 0.61 10.6 0.48 * .01 3.14 *+,20 Coyne et al., 1974 0.50 3.05
0,51 £+ .01 2.96 *.19 Table 3, Mul-ch.
42400 +20°1302 190 +1 6.82 B5 II 0.34 10.2 0.52:% ,01 2.21 *+,08 Table 3, Mul-ch. 0.52 2.21
43384 9 Gem, in 188 + 4 6.25 B3 Iab 0.57 10.8 0.54:%* .05:: 2.76 *.10 Kruszewski 1962 0.53 2.97
cluster Cr 89 0.58 + ,02:: 2.96 *.06 Serkowski 1965a
0.56:+ ,02: 2.88 *.17 Appenzeller 1966
0.52 + ,03: e e Serkowski et al, 1967
0.53 = .02: 2.99 +.18 Serkowski 1968, 1-ch.
0.53 + .02 2.98 *+.23 Coyne et al. 1974
0.53 + .01 2.98 +,07 Table 3, Mul-ch,
46769 BS 2409 210 -3 5.79 B8 Ib 0.06 11.2 0.51 * .02 0.96 +.01 Table 3, Mul-ch, 0.51 0.96
47240 BS 2432, in 207 -1 6.15 Bl II 0.40 10.0 0.59 = ,03 1.02 +.08 Coyne et al. 1974 0.54 1.15
cluster Cr 107 0.52 = ,02 1.22 +,01 Table 3, Two-ch.
0.51 = .02 1.24 £.05 Table 3, Mul-ch.
47432 BS 2442 210 -2 6.20 09.7 1b 0.44 10,7 0.53 + .01: 1.46 *.05 Table 3, Two-ch, 0.56 1.48
0.59:% ,05 1.50 .25 Table 3, Mul-ch,
49336% BS 2510 247 -17 6.21 B4 Vne 0.06: 7.4 0.58 + .01 1.21 +,02 Table 3, Mul-ch. 0.58 1.21
51309 v CMa 229 -7 4.38 B3 II 0.13 8.6 0.51 + .02 0.52 .01 Table 3, Mul-ch, 0.51 0.>52
52721% -11°1747 224 -3 6.59 B2 Vne 0.30 8.2 0.50 = ,05: 1.20 +.20 Table 3, Two-ch. 0.50 1.20
57623 6 Vol 279 -23 3.97 F8 II 0.20: 5.6 0.50 + .02 0.34 .01 Table 3, Mul-ch. 0.50 0.34
58439 BS 2831 234 -2 6.27 A3 Ib ... 10: 0.53 + .01 1.20 £.01 Table 3, Mul-ch. 0.53 1.20
60325 BS 2897 230 + 3 6.21 B2 IIIp 0.20 9.2 0.54 * ,02: 1.26 .01 Table 3, Two-ch. 0.53 1.23
0.51:+ .03 1.20 +.18 Table 3, Mul-ch,
61827 -32°4266 247 -5 7.65 08e 0.94 10.5 0.57 + ,03 1.78 £,10 Table 3, Two-ch. 0.62 1.82
0.67:+ .02 1.87 .12 Table 3, Mul-ch.
62150 -32°4287 247 -5 7.67 B3 1la 0.65 12.4 0.54 + ,02: 2.24 +,04 Table 3, Two-ch. 0.54 2.19
0.54 + .02 2,17 +.14 Table 3, Mul-ch,
63804% -33°4186AB 249 -4 7.6 Be vee e 0.62 + .02 1.67 £,06 Table 3, Mul-ch, 0.62 1.67
64760 BS 3090 262 -10 4.23 BO.5 Ib 0.07 9.7 0.58 + .02 0.45 *,02 Table 3, Mul-ch. 0.58 0.45
65228 11 Pup 241 +3 4,20 F8II 0.14: 6.0 0,52 + .03 0.40 +,01 Table 3, Mul-ch. 0.52 0.40
69882 -42°4090 260 -4 7.15 Bl III:k 0.66 9.6 0,53 % ,02: 1.55 +.03 Table 3. Two-ch, 0.55 1.58
0.56 .02 1.60 +.04 Table 3, Mul-ch.
73882 -39°4631 260 +1 7,19 o8V 0.72 10.0 0.75 t .02 2,15 +,07 Table 3, Mul-ch. 0.75 2.15
74180 BS 3445 265 -3 3.85 F2 1Ia 0.46: 10.8 ©C.47 * .01 1.51 £,03  Serkowski 1968, 2-ch, 0.46 1.54
0.46 = .01 1.56 +.04 Table 3, Mul-ch.
74272t BS 3452 266 -3 4,76 A5 II 0.00: 7.5 0.64:% ,03 0.56 +,05 Table 3, Mul-ch. 0.64 0.56
74375 BS 3457 276  -11 4,32 Bl,5 III 0,14 7.9 0.57 + .01 0.54 *,01 Table 3, Mul-ch. 0.57 0.54
74575 o Pyx 255 + 6 3.70 Bl.5 III 0.07 7.5 0.52 + .01 0.57 +.01 Table 3, Mul-ch, 0.52 0.57
75149 -45°4526 265 -2 5.48 B4 Ia 0.34 11,5 0,51 £ ,01: 1.96 +,03  Serkowski 1968, 2-ch, 0.51 1.96
77581 Vela XR-1 263 + 4 6.88 BO.5 Ib 0.78 10.2 0.55 + .02 3.92 +.24 Visvanathan 1966 0.54 .3.87
0.52 + .01: 3.78 +,03 Table 3, Two-ch,
78785 -45°4889 268 + 1 8.60 Bl II 0.78 11,3 0.56 * .02 4,00 +,27 Visvanathan 1966 0.58 4.03
0.59 + ,01 4,05 +,04 Table 3, Mul-ch.
79186 BS 3654, 267 + 2 5.00 B5 Ia 0.30 11.1 0.51 & ,01: 2,62 +.03 Serkowski 1970a% 0.50 2.62
var. p 0.50 £ .01 2,62 +,01 Table 3, Mul-ch,
80057 BS 3688 268 + 3 6.03 Al Ib 0.32 10.2 0.56 £ .01 1.58 +,01 Table 3, Mul-ch, 0.56 1.58
80077 -49°4264 272 -1 7.7 B2 Iape ce. 10: 0.53 + .01 4,21 .17 Visvanathan 1966 0.55 4.26
0.57 + .02 4,31 *,15 Table 3, Mul-ch.
80558 BS 3708 273 -1 5.90 B6 lae 0.61 11.1 0,61 + .01: 3.33 +,07 Serkowski et al, 1969 0.61 3.32
0.61 + .01 3.32 £,02 Table 3, Mul-ch.
298383 o 274 -2 9.7 A0 Ib e 12: 0.61 * .01 5.14 +.20 Visvanathan 1966 0.59 5.13
0.57 + .02 5.13 *+,08 Table 3, Mul-ch.
81471 BS 3739 274 -1 6.09 A7 Iab 0.45 11.5 0.62 *+ .01 1.74 £,01 Table 3, Mul-ch. 0.62 1.74
83183 BS 3825 280 -5 4,08 BSII 0.17 7.9 0.55 + .02: 1.17 £,01 Table 3, Two-ch, 0.56 1.17
0.57 t .01 1.17 +.02 Table 3, Mul-ch,
300214 ces 278 -1 8.6 cB9 ... 12: 0,55 % .05 5.34 *1.01 Visvanathan 1966 0.53 5.26
0.50 + .01 5.19 + ,06 Table 3, Mul-ch.
84810 /ZCar, 283 -7 3.7v F8-KO Ib 0.34 8.5 0.58 + .02: 1.61 * .04 Serkowski 1968, 2-ch% 0.57 1.62
cepheid 0.57 .01 1.62 + .01 Table 3, Mul-ch.
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TABLE 5 (continued)
HD Name 1 b v MK E
B-V m-M kmax m.e, Prax M€ Source of Mean
Y % polarimetry max_ Pmax
84861 -53°2865 278 0 8.7 B2 .o .. 0.51 = .01 3.18 = .04 Table 3, Mul-ch, 0.51 3,18
85123-4 v Car 285 -9 2.96 A7 II 0.10 5.3 0.66 * .02 0.47 + ,01 Table 3, Mul-ch. 0.66 0.47
85656 BS 3914 284 -7 5.55 8G9 oo ... 0.59 % .02 1.19 = .02 Table 3, Mul-ch, 0.59 1.19
85871 BS 3920 279 -1 6.48 Bl IV 0.13 10.1 0.51 = .01 0.84 * ,01 Table 3, Mul-ch. 0.51 0.84
89104* -54°3356 282 +1 6.16 B2 IV-V 0.08 8.7 0.49:+ .03 0.60 + ,09 Table 3, Mul-ch, 0.49 0.60
90177% HR Car 285 -2 8.9v B2eq .. ... 0.54 % .02 3,74 * .15 Table 3, Mul-ch. 0.54 3.74
90706 -56°3343 285 0 7.06 B3 Ib 0.62 10.9 0.56 + .01 2.63 + .03 Table 3, Mul-ch. 0.56 2.63
90772 BS 4110 285 0 4,68 FO Ia 0.33: 12,2 0.50 = ,02: 1.40 £+ ,03 Table 3, Two-ch, 0.51 1.39
0.52:+ ,03 1.38 £ ,20 Table 3, Mul-ch,
91619 BS 4147 286 0 6.15 B7 1Ia 0.40 12.0 0.55 + .0l: 2.96 * .07 Serkowski et al. 1969 0.55 2.96
91969 in NGC 3293 286 0 6.51 BO Ib 0.24 11.7 0.51 % ,01 1,64 *+ .03 Table 3, Mul-ch. 0.51 1.64
92060 -57°3545A 286 0 8.7 B3 .. 1l0: 0,60 +* .04 3.72 * .47 Visvanathan 1966 0.60 3.83
0.60 + ,01 3,94 + .09 Table 3, Mul-ch.
92207 BS 4169, in 286 0 5.46 A0 Iae 0.50 11.0 0.50 % .02 3.58 = .29 Visvanathan 1966 0.51 3.55
NGC 3324 0.52 + ,01: 3.49 * ,01 Serkowski 1968, 2-ch.
92740% BS 4188 287 -1 6.41 WN7 0.38 7.8 0.57 + .01 1.99 + .02 Table 3, Mul-ch, .57 1.99
92964 BS 4198, in 287 0 5.42 B2.5 Iae 0.40 10.9 0.58 * ,03: 1.92 £ .04 Serkowski et al, 1969 0.58 1.97
cl. Cr 228 0,58 = .01 2.00 * .04 Table 3, Mul-ch,
93131%* -59°2548 288 -1 6.48 WN7 0.25 8.2 0.52 + .01 2.21 = ,03 Visvanathan 1966 0.54 2.25
0.56 + .01 2,30 £ ,02 Table 3, Mul-ch,
93206 -59°2572 288 -1 6.3v 09.7 Ib:n 0.37 11.1 0.56 % .01 2.76 = .12 Visvanathan 1966 0.57 2.72
ecl. binary 0.57 + .01 2.68 = ,04 Table 3, Mul-ch.
943671 BS 4250, 287 + 2 5.26 B9 Ia 0.16 11.9 0.52 % ,04:: 1.45 * .02 Serkowski 1970a 0.52 1.45
var, p
94909 -56°4016 288 + 2 7.3 BO Ib eee 11 0.59 * .01 4,92 = .21 Visvanathan 1966 0.58 5.01
0.57 + .02 5.10 + .17 Table 3, Mul-ch.
96706 BS 4329 295 -10 5.56 B2 V 0.20 7.5 0.61 = .02 1.58 + .02 Table 3, Mul-ch. 0.61 1.58
96918 BS 4337 290 +1 3.94 GO Ia+ 0.55: 11.3 0.53 £ .02 0.52 * ,01 Table 3, Mul-ch. 0,53 0.52
97534 BS 4352 291 o] 4,60 FO Iae 0.36: 12.0 0,53 * .03: 1.21 + .06 Serkowski et al, 1969 0.53 1,21
98695 BS 4389 296 -10 6.40 B4V 0.25 7.0 0.60 + .01 2,20 + ,02 Table 3, Mul-ch, 0.60 2.20
99264 BS 4406 296 -11 5.58 B2 IV-V 0,32 7.4 0.55 t ,01: 2.60 * ,04 Serkowski et al, 1969 0.55 2,60
99872 BS 4425 AB 297 -11 6.08 B3 V 0.38 7.3 0.56 + ,01: 3.20 * .05 Serkowski et al, 1969 0.56 3,20
99953 -62°2039 294 -2 6.44 B2 Ila 0.46 11.9 0.53 + .01 2,07 t ,06 Table 3, Mul-ch, 0.53 2.07
100198 BS 4438, 293 0 6,37 A3 Iae 0.52 12.4 0.53: ...: 1,03 ... Table 3, Two-ch, 0.52 1,08
ver, p 0,52 + .02 1,10 + ,i3 Table 3, Mui-ch,
100261t o; Cen 293 + 2 5.11 GO Ia 0.45: 11.8 0,57 = .05: 1.94 + ,10 Serkowski et al. 1969 0.57 1,94
100262 o~ Cen 293 + 2 5.15 A3 Ia 0.49 11,3 0.56 * ,01: 1.68 + .06 Serkowski et al. 1969 .56 1,68
102839t BS 4538 298 -8 4.96 cG5 e .. 0.50 = .05 1.51 + ,09 Table 3, Mul-ch, 0.50 1.51
102997 -61°2691 296 0 6.52 BS Iab 0.41 11,6 0.57 = .01 1.36 £ .03 Table 3, Mul-ch, 0.57 1.36
105071 BS 4611 298 -3 6.32 B8 e ... 0,58 = .01 2,01 *+ ,03 Table 3, Mul-ch, 0.58 2.01
106343 BS 4653 299 -2 6.23 B1.5 Ia 0.26 12.2 0,55 + .01 1.52 + ,01 Table 3, Mul-ch, 0.55 1.52
109867 BS 4806 302 -4 6,24 Bl la 0.24 12.1 0.56 * .01 0.90 + .02 Table 3, Mul-ch, 0.56 0.90
110432% BS 4830, in 302 0 5.39 B2pe 0.50 7: 0.59 * .02: 2.02 * .09 Serkowski 1968, 2-ch, 0.59 2.02
Coalsack
110984 -60°4285 302 + 2 8.5 BO IV .o 11 0,58 + .02 5.65 £ .50 Visvanathan 1966 0.58 5.65
111193 -59°4460 303 +3 7.96 BO e ... 0.58 ¢ .01 3,75 + ,02 Table 3, Mul-ch, 0.58 3.75
111579 -60°4320 303 + 2 9.2 B6 V oo 8: 0.52 £ .01 6.41 * 15 Visvanathan 1966 0.54 6.48
0.55 £ ,02 6.56 * ,12 Table 3, Mul-ch,
111613 BS 4876, in 303 + 3 5.74 A2 lab 0.40 11.2 0.55: ...: 3.12 £+ ,,, Serkowski 1968, 2-ch. 0.56 3.14
NGC 4755 0.56 + .01 3.15 + .06 Table 3, Mul-ch.
111904 BS 4887, in 303 + 3 5.76 B9 Ia 0.34 11.7 0.59 % .02: 3.12 + .08 Serkowski 1968, 2-ch. 0,59 3.12
NGC 4755
111973 K Cru, in 303 + 2 5.94 B5 Ia 0.32 12.0 0.58 * .01: 2.84 + .10 Serkowski 1968, 2-ch. 0.58 2.84
NGC 4755
111990 in NGC 4755 303 + 3 6.78 B3 Ib 0.41 11.3 0.58 + .02: 3.16 + .07 Serkowski 1968, 2-ch. 0,58 3.16
112244 BS 4908 304 + 6 5.42 09 Ibe 0.31 10.7 0.69 t .02 0,91 + ,02 Table 3, Mul-ch. 0.69 0.91
113034 -61°3421 304 +1 9.3 Bl I: R § 0.65 + .01 5.46 * .08 Visvanathan 1966 0.65 5.46
113422 -61°3439 305 +1 8.2 Bl 1Ia oo 12¢ 0.57 £ .01 6.15 * .14 Visvanathan 1966 0.57 6.15
113823 -59°4740 AB 305 +3 5.98 B9 I: 0.75 10: 0,56 + .02: 2.40 + .08 Serkowski et al, 1969 0,56 2.40
113904 6 Mus, 305 -2 5.50 BO Ia+Wcs 0.20 11.3 0.55 + ,01: 1.48 + .03 Serkowski 1970a 0.55 1.48
var, p
114340 -59°4804 305 +3 8.09 Bl Ia+ 0.69 14.2 0.55 + ,01 5.48 + .21 Visvanathan 1966 0.55 5.48
114886 -62°3096 AB 306 -1 6.87 09 v 0.43 10.4 0.56 * .01 2,03 £ ,02 Table 3, Mul-ch. 0.56 2.03
115363 -63°2684 306 -1 7.8 Bl Ia+ el 13 0.58 + .02 3.11 + ,17 Visvanathan 1966 0.58 3.11
116084 BS 5036 308 +10 6.10 B2.5 Ib ee. 11: 0.52 + .02 0,96 * .03 Table 3, Mul-ch, 0.52 0.96
118522 BS 5125 307 -8 6.58 gKo e .o 0.57 + .02 3.19 £+ .01 Table 3, Mul-ch. 0.57 3.19
118978 BS 5140 309 +3 5.37 B9 IV 0.05 5.4 0.58 £ .01 0.65 + .01 Table 3, Mul-ch. 0.58 0.65
119159 BS 5151 310 +5 6.30 BO.5 IIL ... l0: 0.60 + .01 1,40 = ,01 Table 3, Mul-ch, 0.60 1.40
119796t BS 5171 309 0 6.2 cG5p 0.80: 10: 0.51 + ,02:: 4,42 + ,08 Serkowski et al., 1969 0.66 5.48
var, p? 0.70 + ,03 5.74 + ,13 Table 3, Mul-ch,
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TABLE 5 (continued)

HD Name 1 b v MK EB-V m-M m.e. Source of Mean
polarimetry )\max Prax
120678 -62°3703 310 -1 7.89 Ope 0.41 12: .02 = .04  Serkowski 1968, 2-ch, 0.53 1.90
120908 BS 5217 312 +8 5.89 B5 III 0.20 7.5 + .01 * ,01 Table 3, Mul-ch, 0.60 1.18
120913 BS 5218 309 -6 5,70 gkl e e £ .01 + .01 Table 3, Mul-ch, 0.60 1.53
122879 BS 5281 312 +2 6.41 BO Ia 0.34 11.6 * .01 * .03 Table 3, Mul-ch. 0.58 1.93
123335 BS 5292 313 +2 6.33 B5 1V 0.22 7.5 £ .01 + ,01 Table 3, Mul-ch, 0.57 1.09
124195 BS 5311 315 +6 6.23 A9 0.2: . + ,01 £ ,01 Table 3, Mul-ch. 0.61 1.42
124314 -61°4431 313 0 6.64 O08nk 0.53 10.0 + .01 * .02 Table 3, Mul-ch, 0.54 2.32
124771 € Aps 307 -18 5,05 B4V 0.09 6.1 + .01 * ,01 Table 3, Mul-ch, 0.56 0.68
125288 BS 5358 315 +4 4,32 B6 Ib 0.21 9.4 + .01 + .03 Serkowski et al, 0.55 1,61
* .02 + .02 Table 3, Mul-ch,
125835 BS 5379 311 -7 5.60 A3 Ib 0.47 9.0 £ ,01: + .08 Serkowski et al. 0.55 2.91
129557 BS 5488 319 +4 6,09 B2 III 0.18 9.2 + .02 + .02 Table 3, Mul-ch, 0.60 1.43
129954% BS 5500 314 -6 5.90 B2,5 Ve 0.17 7.5 + ,01 * .02 Table 3, Mul-ch, 0.59 1.15
131058 ¢ Cir 315 -6 6.08 B3 Vn 0.16 7.3 + .01 + .01 Table 3, Mul-ch, 0.58 1.29
131918 €¢ Lib 345 +41  5.46 K& III 0.09: 5.0 +,02 + .01 Table 3, Mul-ch. 0.53 0.79
134959 in cl, Pis 20 321 -1 8.1 B2Ia 1.25 11,2 + .01 * .33 Visvanathan 1966 0.52 6.26
135160% BS 5661 320 -3 5.73 BO,5 Ve 0.16 9.2 + .01 + ,02 Table 3, Mul-ch, 0.58 1.31
135240 6 Cir 320 -3 5,08 07,5 IIIf 0.26 10.4 + ,01: + .02 Serkowski 1968, 2-ch. 0.56 1.54
+ ,01 + .01 Table 3, Mul-ch.
135591 BS 5680 320 -3 5.43 07.5 IIIf 0.23 10.8 + .01 + .01 Table 3, Mul-ch, 0.59 1.54
135737 BS 5684AB 317 -9 6.27 B3V 0.12 7.7 + .01 * ,02 Table 3, Mul-ch, 0.59 0.93
136003 -55°6509 322 +1 6.8 B2III . 8 * ,01: + .02 Serkowski et al, 0.57 3.28
136239 -58°5897 321 -2 8.0 B2 Iat+ e 12 .02 * .33 Visvanathan 1966 0.52 4.83
137709 BS 5742 329 +8 5.23 ck2 .o ves +,03 * ,01 Table 3, Mul-ch, 0.53 1.27
139137 14 Ser 5 +42 6,50 dFS 0.30 3: + .01 + ,01 Table 3, Mul-ch, 0.55 1.10
139160 BS 5801 343 +23 6.19 B7 IV 0.13 7.0 £ .02 + ,02 Table 3, Mul-ch. 0.55 0.88
140873 25 Ser 6 +39  5.40 B8 0.08: 6: + .02 + ,03 Table 3, Mul-ch, 0.59 0.98
141318 BS 5873 327 -1 5,72 B2 II 0.29 9.7 +.01: + .08 Serkowski 1968, 2-ch. 0.57 2.42
141637 1 Sco 346 +22  4.65 Bl.5 Vn 0.21 6.9 + .03 + ,11 Coyne et al, 1974 0.54 0.81
+ .01 + .01 Table 3, Mul-ch.
142919 BS 5937 328 -1 6.10 B5 1V 0.18 7.4 t ,01 + ,01 Table 3, Mul-ch. 0.57 1.98
144217 gl sco 353 +24 2,63 BO,5V 0.21 5.9 t .01 + ,04 Coyne et al, 1974 0.61 0.84
+ .01 t .01 Table 3, Mul-ch.
144470 wl Sco 353 +23  3.96 Bl V 0.24 6.8 + .01 + ,01 Table 3, Mul-ch, 0.59 1,14
144969 -48°10587 333 + 2 8.28 BO.5 Ia: 1.14 11.3 + .02 £ ,19 Visvanathan 1966 0.55 3.42
145206 BS 6016 8 +33  5.36 K4 III 0.05: 5.0 +,02 + ,01 Table 3, Mul-ch. 0.59 1.20
145502 vl sco 4B 355 +23 4,01 B2 IVp 0.30 6.3 + ,04: + ,06 Serkowski et al, 0.70 1.24
+ .02 + .06 Coyne et al. 1974
+ .04 + ,13 Table 3, Mul-ch.
145664 -52°9393 331 -1 8.3 B cee .. + .02 £ ,26 Visvanathan 1966 0.59 3.76
146143 Y Nor 333 0 4,98 F8 Iab 0.22: 10.7 + ,03: + .04 Serkowski et al, 0.58 1.45
146323 S Nor, cepheid 328 -5 6.4v F8-G2 Ib 0.23 9.8 + ,05:: + ,03 Serkowski et al. 0.56 1.89
in NGC 6087 + .01 + .01 Table 3, Mul-ch.
147084 o Sco 352 +18 4,54 A5 II 0.72 5.1 + ,01: + .03  Serkowski 1968, 2-ch#¥ 0.67 4.30
+ .02 + ,12 Table 3, Mul-ch.
147165 o Sco, B CMa 351 +17 2.89 Bl III 0.41 6.1 + .02 + ,14 Treanor 1963 0.56 1.55
type + ,01: + .06 Serkowski 1968, 2-ch.
+ .01 + ,09 Coyne et al. 1974
147550 BS 6096 12 +31  6.23 B9V 0.16 5.2 + ,03: + ,01 Serkowski et al, 0.56 1.16
147888 p Oph D 354 +18 6.75 B5V 0.49 6.3 .03 + ,07 Serkowski et al. 0.73 3.71
147889 -24°12684 353 +17  7.89 B2V 1.12 7.0 + ,08: + ,36 Serkowski 1968, l-ch, 0.80 4.06
+ ,02: * .14  Serkowski 1968, 2-ch.
+ .01 4,07 + ,04 Coyne et al, 1974
+ .01 4,00 + .10 Table 3, Mul-ch.
“es SR 3 353 +17 12.0 A0 1.35  7: . 5.3 ... Carrasco et al, 1973 0.80 5.3
147932 o0 Oph C 354 +18 7.27 B5V 0.50 6.8 + .02 3,07 + ,14 Coyne et al, 1974 0.72 3.18
+ .04 3,30 + .30 Table 3, Mul-ch.
147933-4 o Oph AB 354 +18 4.61 B2 IV + 0.49 6.6 *+ .05 2.44 + 36 Treanor 1963 0.68 2.65
B2 V + ,01: 2,68 + .06 Serkowski 1968, 2-ch,
+ .01 2.66 + .10 Coyne et al., 1974
+ .02 2,73 + ,11 Table 3, Mul-ch.
147977 BS 6114 328 -7 5.67 B8 IV: 0.12 5.9 + .01 1.08 + .02 Table 3, Mul-ch. 0.56 1,08
148379 BS 6131, 337 2 5.38 Bl,5 Iape 72 9.9 + ,01: 1.61 + .03 Serkowski 1970a% 0.60 1.62
var. p. + .01 1.63 + .06 Table 3, Mul-ch,
148688 BS 6142 341 + 4 5.32 Bl Iate 0.51 12.0 + .01 1.28 + ,03 Table 3, Mul-ch. 0.53 1.28
148937 in I Ara 336 0 6.71 06.5f7% 0.64 10.9 +,02: 1.77 + .08 Serkowski et al, 0.60 1.77
149019 in NGC 6167 335 -1 7.45 Al la 0.91 12.0 + ,01: 2.94 + ,08 Serkowski et al. 0.54 2.94
149038 u Nor, in 339 3 4,91 09.7 Iab 0.30 10.2 + ,02: 1.19 + .06 Serkowski 1968, 2-ch. 0.59 1.19
NGC 6169
149404 BS 6164 341 + 5.46 09 Ia 0.65 9.6 + ,01: 3.18 + .06 Serkowski 1968, 2-ch. 0.55 3.18
149711 BS 6174 340 +2 6.14 B2.5 IV 8: + .01 1.59 + .01 Table 3, Mul-ch. 0.54 1.59
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TABLE 5 (continued

HD Name 1 b \Y MK E m-M A m.e. p m.e. Source of Mean
B-vV max max
u ” polarimetry max  Prax
149757 ¢ Oph 6 +24 2.57 09.5 Van 0.33 6.1 0.57:% .04 1.28 £ ,17 Treanor 1963 0.59 1.43
0.58 = .01: 1.41 £ .04 Serkowski et al., 1969
0.60 = .01 1,50 £ ,05 Coyne et al, 1974
0.59 + .01 1.44 * ,06 Table 3, Mul-ch,
150135-61 BS 6187, in 337 -2 534 06.,5Vf+ 0.50 9.7 0.56 * ,04: 1,16 + .03 Serkowski et al. 1969 0.56 1.16
NGC 6193 05 III:nf
150168 BS 6188 336 -2 5.64 Bl Ia 0.15 11.8 0.55 * ,01 0.99 + ,01 Table 3, Mul-ch. 0.55 0.99
150416 BS 6196 1 +18 4.94 G8 II 0.16: 6.5 0.62 = .01 1.98 £+ .01 Table 3, Mul-ch. 0.62 1.98
150421 BS 6197, in 339 0 6.23 F2 Ib 0.58: 9.2 0.58 * .03:: 2.19 * .03 Serkowski et al, 1969 0.56 2.19
1 Ara 0.56 + ,01 2,19 + .02 Table 3, Mul-ch,
150745 BS 6215 330 -9 5,94 B2 IV-V ... 8: 0.55* .01 1.06 + .01 Table 3, Mul-ch. 0.55 1.06
150898 BS 6219 330 -8 5.56 BO,5 Ia 0.11 11.6 0.57 = .01 1.12 = ,01 Table 3, Mul-ch, 0.57 1.12
151804 in NGC 6231 344 + 2 5,22 08 Iaf 0.38 10.3 0.60 * .02: 1,20 + ,04 Serkowski et al. 1969%0.60 1.20
152235 iY NGC 6231 343 +1 6.30 Bl lae 0.73 10,7 0.46 * .01 0.91 + ,03 Table 3, Mul-ch, 0.46 0.91
152236 ¢* Sco, in 343 +1 4,74 Bl.5 la+pe 0,65 11,0 0.58 + ,01: 2.44 + ,03  Serkowski et al. 1969 0.58 2.44
NGC 6231
152478% BS 6274 337 -5 6.32 B3 Vnep 0.20 7.4 0.59 * .02 1.40 + .01 Table 3, Mul-ch, 0.59 1.40
153261%* BS 6304 331 -10  6.10 B2 IVne 0.21 8.6 0.59 * .01 1.87 + ,03 Table 3, Mul-ch, 0.59 1.87
154204 BS 6340 2 +12  6.17 B6 1V 0.21 7.0 0.55 % .02 1.58 + .15 Coyne et al, 1974 0.56 1.62
0.57 + .02 1,66 + .02 Table 3, Mul-ch.
154445 BS 6353 19 +23  5.63 Bl V 0.44 7.9 0.71 * ,02:: 4,15 * .17  Serkowski 1965a 0.57 3.74
0.65 = ,02:: 4.11 + ,13  Serkowski 1965b
0.56 = ,02:: o e Serkowski et al, 1967
0.55 = .01 3,69 * .11  Visvanathan 1966
0.54: ...: 3.82 Pen Serkowski 1968, 1l-ch.
0,55 ¢ ,01 3.63 = .12 Coyne et al, 1974
0.56 + .02: 3.76 £ .05 Table 3, Two-ch.
155195 -0°3234 20 +22 7.90 A0 e ... 0.56 £ .01 2.41 + ,04 Table 3, Mul-ch. 0.56 2.41
155603 BS 6392 347 -1 6.55 G5 1Ia 1,12: 11.2 0.50 * .02:: 2.94 = .06 Serkowski et al. 1969 0.54 2,80
0.55 = .01 2,76 + .03 Table 3, Mul-ch.
155806 BS 6397 353 +3 5,53 08 Ve 0.31 9.6 0.56 = .01 0.84 * ,01 Table 3, Mul-ch. 0.56 0.84
156247 U Oph, ecl, 23 +22  5.7v B4 V+BSV 0,26 6.9 0.54 * ,02: 2.05 £ .03 Serkowski 1970a 0.55 2.03
binary 0.55 = .01 2.02 £+ .09 Coyne et al., 1974
156325% BS 6422 354 +3 6.38 BS5 Vne 0.32 6,4 0.58 = .01 2,25 * .04 Table 3, Mul-ch, 0.58 2.25
157038 BS 6450 350 -1 6.40 B3 1la 0.87 10.6 0.54 = ,03: 2.64 = .10  Serkowski 1968, 2-ch., 0.54 2.64
157244 8 Ara 335 -11  2.84 K3 Ib -0.04: 6.9 0.58 * .01 0.88 + .01 Table 3, Mul-ch. 0.58 0.88
157246t Y Ara 335 -11  3.33 Bl Ibe 0.07 8.8 0.55: ...: 0.90 ... Table 3, Two-ch, 0.55 0.90
157599 BS 6475 339 -9 6.19 B8 e ... 0.56 = .01 1,37 + .01 Table 3, Mul-ch. 0.56 1.37
157999 o Oph 27 +21  4.34 K3 II 0.10: 6.2 0.58 = .03 1,09 £+ .01 Table 3, Mul-ch. 0.58 1.09
159176 BS 6535, in 356 0 5.7v 07V + 0.36 10.5 0.54 % ,01: 1.74 £ ,04  Serkowski et al, 1969 0.52 1.82
NGC 6383 07 v 0.52 + .02 1.87 + .13 Coyne et al. 1974
0,52 + .02 1.81 £+ ,16 Table 3, Mul-ch,
159975t w Oph 17 +12 4.62 B8V 0.24 3,9 0.45 % .04 1.04 £ ,24 Coyne et al, 1974 0.50 0.96
0.55 = .04 0.87 * .15 Table 3, Mul-ch.
160335% in NGC 6405 357 -1 7.4 B8 eev 9 0.56: L.,: 1.71 ., Table 3, Two-ch. 0.56 1.71
160529 -33°12361 356 -2 6,22 A2.5 Iate 1.29 10.8 0,58:% .04 6.98 * .60 Treanor, 1963 0.53 7.20
0.54 + ,02:: 7.47 = .10 Serkowski 1965a
0,50 + .01 7.26 * ,33  Visvanathan 1966
0.55 * ,01l:: 7.17 * .36 Serkowski 1968, 2-ch,
161056 BS 6601 19 +12 6.28 Bl.5V 0.65 7.3 0.64 * ,05:: 4.08 + .31 Serkowski 1965a 0.59 4,08
0.55 + .03:: 4.00 = .10 Serkowski 1965b
0.61 + ,03:: e oo Serkowski et al, 1967
0,60 + .03 4.08 + .49  Visvanathan 1966
0.59 + ,02: 4,28 * .24  Serkowski 1968, 1l-ch.
0.57 + .01 4,00 £ .10 Coyne et al, 1974
161291 -27°11899 1 +1 8.89 Bl Iab 0.94 12,3 0,53 £ .01 6.77 * .12 Visvanathan 1966 0.53 6.77
161306* -?°4598 16 +10 8.3 BO Ve .e. 11: 0.58 £ .02 3.96 + ,07 Table 3, Mul-ch. 0.58 3.96
161471 t* Sco 351 -6 3.02 F2 lae 0,27: 10.6 0.56 + ,01: 2,28 + ,03 Serkowski et al, 1969 0.56 2.28
161592 X Sgr, ceph, 1 0 4.,2v F5-G9 Ib 0,20: 6.4 0,58 * .01 1.53 + .01 Table 3, Mul-ch, 0.58 1.53
161840 BS 6628 358 -2 4.82 B8V 0.08 4,6 0.57 + .01 1.78 £ .01 Table 3, Mul-ch, 0.57 1.78
161912 2 sco 351 -7 4.80 cA3 0.26 11: 0,54 £ ,01: 2.13 + ,04 Serkowski et al, 1969 0.55 2.15
0,55:+ .01 2.18 + ,05 Table 3, Mul-ch.
161941 BS 6633 29 +16 6.18 B9.5V 0.20 4.9 0,59 *+ .01 1.16 £ ,02 Table 3, Mul-ch. 0.59 1.16
162496 BS 6651 356 -4 6,12 K1 III . 5: 0.57 + .02 1,02 £+ ,02 Table 3, Mul-ch, 0.57 1.02
162714 Y Oph, ceph, 21 +10 6.2v F8-G3 Ib 0.62 9,1 0.49 + .01 1.50 £ .01 Table 3, Mul-ch. 0.49 1.50
162978 BS 6672 5 0 6.20 07.5 IIf 0.36 10.8 0.68 * ,01 1.46 £+ ,02 Table 3, Mul-ch, 0.68 1.46
163181 V453 Sco, 358 -4 6.5 Bl lab + .o 11: 0.47 + .02: 1,52 + .09 Serkowski 1970a 0.48 1.52
ecl., bin.,var.p Be 0.49 + .01 1,52 + ,07 Table 3, Mul-ch.
163472 BS 6684 27 +13 5.81 B2 IV-V 0.35 7.6 0.58 * .02 1.72 £ .10 Coyne et al, 1974 0.59 1.77
0.60 + .01 1.82 + ,02 Table 3, Mul-ch.
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TABLE 5 (continued)

HD Name 1 b \ MK EB-V m-M xmax m.e. max M€ Source of Mean
- % polarimetry xmax Prax
163800 -22°4474 7 +1 7.02 07 IIIf 0.62 11.2 0.76 * .03: 1.88 + .15 Serkowski 1968, l-ch. 0.66 1,69
0.70 = .04: 1.82 + ,07 Serkowski 1968, 2-ch.
0.65 + ,02 1.59 = .06 Coyne et al, 1974
0.60 * .02 1.64 + .13 Table 3, Mul-ch.
164284%* 66 Oph 31 +13 4.68 B2 Ve 0.20 6.6 0.58 + .02 1.16 £+ ,04 Table 3, Mul-ch. 0.58 1.16
164740 in NGC 6530, 6 -1 10.30 07 0.90 11: 0.67 7.35 .. Carrasco et al. 1973 0.67 7.35
Herschel 36
165024 6 Ara 343 -14 3,67 B2 Ib 0.10 9.1 0.57 = .01: 1.02 + .01 Serkowski et al, 1969¢ 0.57 1.02
165174 V986 Oph, 29 +11 6.14 BO IIln 0.28 10.3 0.53 + .01: 1.60 + .03 Serkowski et al, 1969 0.53 1.60
B CMa type
166197 BS 6788 358 -7 6.15 Bl V 0.12 9.4 0,57 + .01 0.94 + .01 Table 3, Mul-ch, 0.57 0.94
166734 -10°4625 19 +4 8.42 08 f 1.38 10.4 0.48 * ,03: 3.38 + .46 Serkowski 1968, 1-ch. 0.56 3.36
0.53 + .03: 3,34 + .02 Serkowski 1968, 2-ch.
167128* BS 6819 338 -18 5.34 B3 Illep 0.15 8.0 0.55 % .01: 1.03 + ,05 Serkowski et al, 1969 0.56 1.02
0,57:+ .01 1,02 + ,04 Table 3, Mul-ch. .
168021 BS 6848AB 13 -1 6.6: BO Ib 0.52 11.2 0,59 = .01 2,13 + ,03 Table 3, Mul-ch. 0.59 2.13
169033* BS 6881 19 +1 5.73 B7 Ve 0.15 5.7 0.60 = ,02 0.98 + .01 Table 3, Mul-ch. 0.60 0.98
169110t BS 6882 51 +16  5.49 gK5 e oo 0.57:t ,04 1.04 + ,12 Table 3, Mul-ch. 0.57 1.04
169420 21 Sgr AB 12 -4 4,81 K2 II-III 0,08: 5.2 0.69 + ,02 0.97 + .02 Table 3, Mul-ch, 0.69 0.97
169454 -14°5039 18 -1 6.61 Bl Iate 1.12  11.4 0.56 * ,02: 1.98 + .08 Serkowski et al. 1969 0.55 1.93
0,55 + .02 1.90 * .14 Coyne et s1, 1974
170740 BS 6946 21 -1 5.91 B2 IV-V 0.53 7.1 0.55 = .01 2,09 + ,03 Table 3, Mul-ch, 0.55 2.09
. M25 (77 stars) 14 - 4 Ve e 0.48 9.4 0,52 £ ,02:: 2,49 . Serkowski 1965a 0.52 2.49
170764 U Sgr, ceph. 14 -4 6.,7v F5-G1.5Ib 0.55 9.8 0.47 * ,06:: 2,03 = ,09 Serkowski 1965a 0.53 2.09
in M25 0.54 + .02 2,10 + .02 Table 3, Mul-ch.
1708361 in M25 14 -4 8.95 B6 III 0.47 9.4 0,54 * ,04:: 2,96 * .09 Serkowski 1965a 0.54 2.96
176162 BS 7166 22 -8 5.36 B5S IV e 7: 0.58 + ,01 0.91 + .01 Table 3, Mul-ch. 0.58 0.91
179406 20 Aql 28 -8 5.3¢ B3V 0.36 6.0 0.51 + ,02: 1.22 + ,12 Serkowski 1968, 2-ch.§ 0,51 1.32
0.51 * .01 1.36 + ,09 Coyne et al. 1974
180968+ ES Vul, B CMa 56 + 5 5.4v BO.5 IV ves 8: 0,78:+ .08 0.61 * ,12 Table 3, Two-ch. 0.78 0.61
type
182835 v Aql 37 -8 4,66 F2 Ib 0.33: 8.3 0.67 * .03: 1.14 + 10 Serkowski et al, 1969 0.67 1.14
183143 +18°4085 53 1 6,87 B7 lae 1.26 10,2 0,53 * ,02:: 5,72 *+ .08 Kruszewski 1962 0.56 6.07
0.60:+ ,02 5.92 + .28 Treanor 1963
0.57 + .02:: 6,27 + .11 Serkowski 1965a
0,57 * .02:: 6.31 * ,11 Serkowski 1965b
0.55:+ ,03: 6.16 * ,68 Appenzeller 1966
0.59 * ,02:: v ... Serkowski et al. 1967
0.56 + .01: 6.32 + .12 Serkowski 1968, 1l-ch.
0.57 £ ,02: 6.04 * .14 Serkowski 1968, 2-ch.
0.54 * .01 5.94 * .14 Coyne et al, 1974
0.56 + .01 6.14 + .03 Table 3, Mul-ch.
183344 U Aql, 31 -12  6.5v F5-G3 Ib 0.42 9.4 0,50 + ,03:: 2.72 + .04 Serkowski et al, 1969 0.53 2.75
cepheid 0.54 + .01 2,76 £ .01 Table 3, Mul-ch,
184915 X Aql 32 -13  4.95 BO,5 III  0.27 8.8 0.54 = .02 1.42 £+ .09 Coyne et al., 1974 0.56 1.39
0.57 + .01 1.36 + .01 Table 3, Mul-ch.
185859 BS 7482 57 -1 5.49 BO.5 lae 0.59 11.1 0.56 * .04:: 2.26 * .08 Serkowski 1965b 0.51 2.35
0.50 + .01 2.38 + .11 Coyne et al. 1974
0.50 + .01 2.35 + .01 Table 3, Mul-ch.
185915 BS 7485 59 +1 6.60 B6 IV 0.16 7.6 0.53 + .02 1.17 + .01 Table 3, Mul-ch. 0.53 1.17
ces +23°3745, in 59 0 8.73 BO.5 Ib 0.88 11.9 0.62: . 6.61 .. Serkowski 1968, l-ch. 0.62 6.61
NGC 6823
e NGC 6823 59 0 . 0.82 12.0 0.58 * ,02:: 5.38 Serkowski 1965a 0.58 5.38
(16 stars)
187459 BS 7551 69 + 4 6.46 BO.5 IL 0.47 10.2 0.55 + ,03:: 2.76 * .07 Kruszewski 1962 0.55 2.76
187929 M Aql, 41  -13  3,9v F6,5-G2 0.18 7.5 0.53 + .0l:: 1,77 + .02 Serkowski et al, 1969 0.56 1.75
cepheid Ib 0.56 + .03 1.70 + .18 Coyne et al. 1974
0.56 + .01 1.80 + .02 Table 3, Mul-ch.

e +30°3980 70 -3 8.28 B9 Ib-II 0.82 10.3 0.57: ...: 4.64 ... Serkowski 1968, l-ch. 0.57 4.64
188001 9 Sge 56 -4  6.22 07.5 laf 0.31 11.4 0,56 * ,01 1.19 + .03 Table 3, Mul-ch, 0.56 1.19
190299 62 Aql 41  -16  5.67 gKa4 e ... 0.56 £ .03 0.84 + .01 Table 3, Mul-ch. 0.56 0.84
193150 o Cap 24 =28 5,28 K311 0.00: 7.3 0.60 * .01 0.81 + .02 Table 3, Mul-ch. 0.60 0.81
193237% P Cyg 76 + 1 4.8v B2pe 0.66 6.8 0,42 + ,05:: . Serkowski et al, 1967 0.46 1.45

0.44: ...: 1.31 . Serkowski 1968, 1l-ch.
0.47 + .01 1.48 *+ .07 Coyne et al, 1974
194057t +44°3439 82 +5 7.51 Bl Ib 1.06 10.0 0.62 * .06:: 3.66 * .29 Serkowski 1965b 0.54 3.68
0.51 + ,04:: e . Serkowski et al. 1967
0.44: ..1t 3.72 .. Serkowski 1968, 1l-ch.
194279 +40°4150, in 79 + 2 7.02 Bl.5 Iae 1.18 10.1 0.6l:% ,06: 3.01 + .25 Serkowski 1965b 0.58 2,77
NGC 6910 0.54 * ,03: cee .. Serkowski et al, 1967
0.60 + .02: 2.71 + .20 Serkowski 1968, 1l-ch.
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)
Fﬂ' TABLE 5 (concluded)
T
: : HD Name 1 b v MK EB-V m-M Amax m.e, Prax M€+ Si:r?e sf \ Mean
E§| " % polarimetry max_ Pmax
]
0 194953 BS 7824 47 -20 6.20 G8 III -0.01: 4.6 0.66 = ,02 0.57 + .02 Table 3, Mul-ch, 0.66 0.57
~ e VI Cyg 80 +1 NN e 1.98 10.5 0.42 £ ,02:: 4,38 cee Serkowski 1965a 0.42 4,38
! (27 stars)
L . No. 12, in 80 + 1 11.5 B8 Ia+ 3.20 10.2 0.49: ...:: 8.44 cae Serkowski 1968, l-ch. 0.45 9.48
VI Cyg 0.45 *+ ,02 9.61 + .58 Coyne et al, 1974
e +40°4220= 80 +1 9.2v 07f 1.98 9.4 0.43:% ,07:: 4,58 + ,23 Serkowski 1965a 0.42 4.04
V729 Cyg, in 0.42 + ,02: 3.91 = .34 Serkowski 1968, 1l-ch,
VI Cyg
197770 BS 7940 94 +9 6.32 B2 III 0.57 8.2 0,52 + ,04:: 3.57 + .10 Kruszewski 1962 0.51 3.83
0.50 + ,03:: e . Serkowski et al, 1967
0.51 = .01 3.90 £ .16 Coyne et al, 1974
198478 55 Cyg 86 + 1 4.83 B3 Iae 0.53 10.0 0,57 + ,04:: 2.73 *= .11 Kruszewski 1962 0.53 2.75
0.46:% .02 2,56 = .19 Treanor 1963
0.49 £ ,04:: 2,75 * .08 Serkowski 1965a
0.57 £ .02:: 2,91 *+ .06 Serkowski 1965b
0.51 + ,03:: e v Serkowski et al, 1967
0,53 = ,01: 2,87 + ,08 Serkowski 1968, l-ch,
0.53 ¢+ ,01 2.74 £ 14 Coyne et al, 1974
199478t BS 8020 88 + 1 5.69 B8 lae 0.48 11.4 0.51 * ,04:: 1.62 = ,04 Serkowski 1965b 0.51 1.62
200644 3 Equ 55 -26 5,61 gK5 oo .o 0.53 + .02 0.82 £ ,04 Table 3, Mul-ch, 0.53 0.82
203532 BS 8176 309 -32 6,37 B3 IV 0.35 7.8 0.56 = ,02 1.37 + ,02 Table 3, Mul-ch, 0.56 1.37
204710 +44°3832 90 -4 6.95 B8 Ib 0.32 11.6 0.48 + ,02:: 2,09 * ,05 Serkowski 1968, 1-ch, 0.48 2.09
204827 +58°2272 99 +6 7.95 BOV 1.11 8.8 0.43:%f ,05:: 6.00 = ,21 Serkowski 1965b 0.46 5.62
0.46 * ,02:: .o v Serkowski et al, 1967
0.44 + ,01: 5.78 £ ,25 Serkowski 1968, 1l-ch,
0.48 * ,01 5.50 £ .32 Coyne et al, 1974
205196 +56°2589 99 + 4 7.45 BO Ib 0.80 10.8 0.57 = .03:: 2,82 = .08 Kruszewski 1962 0.57 2.82
207089 12 Peg 77 -23 5.29 G8 II: 0.4: 6: 0.51 + .04 0.58 + .02 Table 3, Mul-ch. 0.51 0.58
207260 v Cep 102 + 6 4.29 A2 Ia 0.54 10.2 0,52 * ,04:: 1,65 * ,04 Serkowski 1965hb 0.51 1.59
0.45 + ,04:: e eos Serkowski et al. 1967
0.52 + .01 1.58 + .08 Coyne et al. 1974
208501 13 Cep 100 +2 5.80 B8 Ib 0.80 9.0 0.53 + ,04:: 1.84 = ,05 Serkowski 1965b 0.55 1,82
0.56 * ,01 1.81 + .06 Coyne et al, 1974
209481 14 Cep 102 +2 5.53 09 Vn 0.38 9.1 0.46 = ,04:: 1.70 * ,04 Serkowski 1965b 0.48 1.86
0.49 + .01 1.90 = .13 Coyne et al, 1974
211924 30 Peg 69 =41 5.36 BS IV 0.16 6.7 0.48 = .02 1.14 + .02 Serkowski 1968, 2-ch, 0.46 1,15
0.44 = ,01 1.16 + .01 Table 3, Mul-ch,
213470 +56°2794 105 -1 6.65 A3 Ia 0.56 12.6 0.59 * .02:: 3.18 = .07 Kruszewski 1962 0.52 3.43
0.52 + ,04:: e v Serkowski et al, 1967
0.50 ¢+ .01 3.49 £ .19 Coyne et al, 1974
216411 +58°2492 108 0 7.20 Bl Iae 0.78 11.5 0.50 * .06:: 2.69 * .11 Serkowski 1965b 0.52 2,72
0.52 + ,01 2,73 £ .16 Coyne et al. 1974
217476 BS 8752 108 -3 5.13 GO Ia 0.74: 10.9 0.49 + ,02:: 2.86 * ,04 Kruszewski 1962 0.49 2,77
0.48 + ,02 2.82 + .30 Treanor 1963
0.50 + ,02:: 2,80 * ,13 Serkowski 1968, 1l-ch.
0.50 + ,03 2,70 £ .36 Coyne et al. 1974
223960 +60°2636 116 -1 6.91 AO Iate 0.71 13.2 0.64 * ,03:: 3.55 % .16 Kruszewski 1962 0.60 3.45
0.57:+ .01: 3.35 + .04 Coyne et al, 1974
224014 o Cas 115 -5 4.,4v F8 Iap 0.54: 10,8 0.60 * ,06: 1.41 = ,06 Serkowski 1965a 0.55 1.46
0.54 + .01 1.47 + 04 Coyne et al. 1974
224055 +61°2562 116 0 7.17 B3 Ilae 0.83 11.5 0.59 *+ .02: 4,09 + ,09 Kruszewski 1962 0.57 3.99
0.54: ,..: 3.89 eon Serkowski 1968, 1l-ch,
225094 BS 9097 118 + 1 6.24 B3 Iab 0.46 11,2 0.49 = .05: 2.65 £ .10 Serkowski 1965b 0.52 2.61
0.53 = .02 2.60 £ .23 Coyne et al, 1974

*
Intrinsic polarization possible, star not used in discussion of interstellar polarization.
f Wavelength dependence of polarization inaccurate, not used in discussion.

# Also in Table 3.

§ @V in Serkowski (1968) on J.D. 2439773 should read 5°5 instead of 4°1.
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A

the period-luminosity relation of Sandage and
Tammann (1968) was used.

The values of Ap., and pma.y listed for each instru-
ment in table 5 are the straight averages of the values
of these quantities calculated for each observing
night separately whenever such data are available.
They are followed by the mean errors derived from
the scatter of values obtained on various nights. In
cases when a star was observed with a particular
instrument on one or two nights only, the mean errors
are derived from the fit of the measurements at dif-
ferent spectral regions to the curve described by
equation (4). The mean errors of Ay,, referring to
values derived from polarimetry at three or two
spectral regions only are followed by a colon or a
double colon, respectively, to indicate that these errors
are determined less accurately and may be underesti-
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09 1 L 1 1 1 1
O.4pu 05 06 07 0.8 09, iop

mated. A colon following A, denotes a value based
on observations from a single night. When calculating
the weighted mean values of A,,, and pn.y, listed in
table 5, the values without colons are given full
weight; those with a colon following A, or its error,
half weight; those with two colons, quarter weight.
The mean errors listed do not influence these weights.
The daggers in the first column of table 5 denote
the stars for which the mean error of A,,, exceeds
+0.03 u; they are not used in the further discussion
of interstellar polarization. The depolarization correc-
tions described by Serkowski (1968) were applied
to the observations made with the Belgrade refractor
(Kruszewski 1962; Serkowski 1965b).

If a star was observed in B and V spectral regions
only, the values of A,,, were found from the following
formula, resulting from equation (4),

V /B
/\max = (’\V/\B)llz exp {211({1—1(111)——(/\/‘5//\)3)} . (10)

Substituting K = 1.15 and the effective wavelengths
AB = 0.44 u and AV = 0.55 pu, we get

Amax = 0.49(pV/pB)1.95 . (1 1)

This relationship between Ap,, and p'/p® is shown
in figure 4 while comparison between the values of
Amax Obtained for the same stars with different in-
struments is shown in figure 5. No systematic dif-
ferences in A,,, between various instruments were
found.

The stars for which the observed wavelength
dependence of polarization may be a superposition
of the effects of interstellar and intrinsic polarization
have an asterisk in the first column of table 5 and are
not included in the further discussion of interstellar
polarization. They include the Wolf-Rayet stars and
those B and A-type stars of luminosity class III, IV, or
V which have emission lines in their spectra according
to Bertiau and McCarthy (1969), Jaschek, Ferrer, and
Jaschek (1971), or Wackerling (1970); among such
stars only those for which variability of polarization
with time has not been proven and polarization is not
smaller than 1 percent are listed in table 5. On the

FI1G. 4.—The relationships between the ratios of polariza-
tions p¥/p® in ¥V and B spectral regions (solid curve and left
scale) or pmax/pY (dashed curve and right scale) and the wave-
length An.x of maximum interstellar polarization, calculated
for AV = 0.55 pand A% = 0.44 p.

other hand, the Of stars and the early-type super-
giants with emission lines in their spectra are not
marked with an asterisk in table 5. Among the latter
stars, many show evidence of variable intrinsic
polarization (Serkowski 1970a, Coyne 1971) which
in all known cases is small compared with interstellar
polarization and has rather flat wavelength de-
pendence. Therefore, distortion of the wavelength
dependence of interstellar polarization by this in-
trinsic component seems to be small. Evidence of
small variations in polarization with time has been
found also among some early-type supergiants
without emission lines. For these reasons separating
the early-type supergiants without any intrinsic com-
ponent of polarization is not, at this time, possible.
We decided to include all the observed early-type
supergiants and Of stars in our discussion of inter-
stellar polarization.

V. DISCUSSION

There are 364 stars listed either in table 5 of the
present paper or in table 2 of Coyne et al. (1974)
which are not marked with an asterisk in the first
column of these tables and for which the mean error of
Amax does not exceed +0.03 u. Distribution of the
stars for which galactic latitude is |5| < 25° is shown
in figure 6. Filled symbols represent the stars with
wavelength Ap., of maximum polarization less than
the median value of 0.545 p, open symbols represent
those with A,,, > 0.545 u. The obvious conclusion
from inspecting this figure is that there are some
well-defined regions on the sky within which A,y
is smaller than the median value and other regions
with A, larger than the median value. In figure 6
these two types of regions are surrounded by dashed
and solid lines, respectively. The largest and best
defined region of low A, lies along the galactic
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FiG. 7.—The correlation between the wavelength Amax of
maximum interstellar polarization and the color excess ratio
Ey_;/Ey_p. Large symbols denote observations from ref-
erences 1, 2, 3, 6, and 7 in table 6. Small symbols denote less
accurate photometry from other sources.

equator at longitudes 120°-145°; that of high An.y
lies at longitudes 295°-340°.

Symbols for stars nearer than 0.4 kpc(m — M <
8.0) are crossed in figure 6 with a horizontal bar. We
can see clearly that high values of A,, predominate
for nearby stars. The median value of Ap,y for stars
nearer than 0.4 kpc is 0.570 o as compared with
0.536 u for more distant stars. For each of these
distance intervals a histogram of Ag,,~! is well
approximated by a Gaussian probability function
with rms deviation +0.14 x~'; a small deviation

from the Gaussian function is caused by too many
stars with Ap,, > 0.66 u, particularly among nearby
stars.

Larger Ay, for nearby stars may be explained by a
selection effect: nearby stars for which polarization
is so large that A,, can be determined are often seen
through a relatively dense dust cloud. As shown by
Carrasco, Strom, and Strom (1973), the size of dust
grains and Ay,, seem to be larger in denser dust
clouds. There is no correlation between Ap,, and
distance for stars more distant than 0.4 kpc.

It is likely that the wavelength Ap,, of maximum
polarization is proportional to the average size of
interstellar dust grains producing both extinction and
polarization. This is indicated by the correlations
between A, and various ratios of color excesses
(cf. Serkowski 1968, 1973). The correlation is par-
ticularly pronounced for the ratio Ey_;/Ey_p shown
in figure 7 and the ratios Ey_x/Ez_y and Ey_x/Ey_5
shown in figure 8. Only the stars with E,_5 or E_y
no smaller than 0.30 mag are plotted in these figures;
we believe that inaccurate photometry and intrinsic
colors are mainly responsible for large scatter seen
in figures 7 and 8. There seems to be no correlation
between An,, and Ey_z/Eg_y and very little between
/\max and EV—K/EV—J'

Since the ratio of total to selective extinction,
R = Ay[E;_v, equals approximately 1.1 Ey_g/Ez_v
(Carrasco et al. 1973), the straight line Ey_g/Egz_v
= 5.0 Ayay in figure 8a indicates that

R =55 Anax ; (12)

the median value Ap,, = 0.545u corresponds to
R = 3.0. Measuring A,,, may be the best method
for finding the local values of the ratio of total to
selective extinction.

The observational data for figures 7 and 8 are
listed in table 6. New VRI photometry listed in this
table was obtained by Serkowski with the Mount
Stromlo 127-cm (50 inch) telescope in 1969 June and

T T T
- Ey. . . L
Amax EV—K = 5.0 Amax Amax
(w) B-v ()
L ]
. [ ]
0.7+ . . o 0.7+
[ ]
° [ ]
06} . 0.6}
° [
%4
o5 ** o..ooo . 05+
(a) . ()
L]
1 L 1 1
2 3 4  Eyx/Egv O 2 3 4 Evk/Ev-R 5

FiG. 8.—The correlation between Ay and the color excess ratios Ey - x/Ez-v (graph a), and Ey - x/Ey_z (graph b). The two stars
falling far below the straight line in graph a are HD 164740 and 215835 (Johnson 1967).
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TABLE 7
DEPENDENCE OF Apax ON Pmax/Eg-v, FOR m — M > 8.0

Pmax(T)EB v e oo <3.0 3.0to 4.9 5.0t0 6.9 =>7.0
Mean Prax/EB-v . e v v et 2.32 3.97 5.82 8.23
Number of stars. ... .................. 33 71 70 30

Median Amax (). evvieeee i, 0.544 0.548 0.527 0.526
Mean Agax (W) . oo vvie i 0.542 0.546 0.534 0.537
rms deviation of Amax (1) +0.060 +0.047 +0.042 +0.040
Mean Ep-v.eeeerineeeiiinneennnnn. 0.84 0.67 0.65 0.52

rms deviation of Eg_y................. +0.41 +0.32 +0.27 +0.18

Median (Agax + 0.03 Ez—v) (0)...o ...t 0.567 0.569 0.547 0.542
Mean (Amax + 0.03 Eg_y) (). .......... 0.568 0.565 0.553 0.552
rms deviation of (Amax + 0.03 Ez_v) (u).. +0.054 +0.044 +0.044 +0.042

July using equipment similar to that described in an
earlier paper (Serkowski 1968); each star was observed
on two or three nights. The mean errors of average
V — Rand V — [ are about +0.01 and +0.03 mag,
respectively. The photometry in the K spectral region
for the stars HD 194279 and 204827 was obtained in
1972 by Serkowski using the Steward Observatory
infrared photometer (Johnson and Mitchell 1962)
and 229-cm (90 inch) telescope. The V — R, V — I,
and V' — Kintrinsic colors by Johnson (1966) are used.

There seems to be some correlation of A,,, with
E;_, and with the ratio of polarization to interstellar

reddening, puay/Es-v. To avoid the dependence on
distance, the correlations were studied only for stars
more distant than 0.4 kpc. The median values of A,
for intervals of E;_, follow the relationship

Amax = 0.555p — 0.03 E5_y, (13)

where the correlation coefficient is —0.19 + 0.07
(m.e.). This correlation may be caused by selection
effects, similar to those explaining larger A,, for
nearby stars: a large proportion of strongly reddened
stars are distant stars with small ratio of E;_, to
distance. The light of such stars passes predominantly

1 ' T
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FI1G. 9.—The relationship between the maximum interstellar polarization pmax (%) and color excess Es-y. A straight line corre-
sponds to pmax/Es-v = 9.0. The symbols are the same as in fig. 6.
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Fi1G. 10.—The wavelength dependence of the polarization position angle 8 observed with the multichannel polarimeter-photom-
eter for some early-type main-sequence stars (a) and for supergiants and giants (b). The mean errors are indicated. The zero points

0o of the position angle scale are arbitrary.

through low-density dust clouds, characterized by
small A, (Carrasco et al. 1973).

The relationship between Ay., and puay/Es-v is
illustrated in table 7. Only stars with E5_, > 0.30 mag
(= 0.40 mag if E;_, is followed by a colon in table
5) were used. The coefficient of correlation between
Pmax/Es—v and Ez_y is —0.29 while that between
PmaxlEs—v and Ag., is —0.05. Therefore, the co-
efficient of partial correlation between puax/Ep_v
and Ay, relative to Ez_y is —0.12 + 0.07. The
reality of this correlation is indicated more con-
vincingly by the dependence of median values of
Amax + 0.03 E;_y (cf. eq. [13]) on ppa./Es_v shown
in table 7: for ppmax/Es_v < 5.0 the median value
of Apax + 0.03 Ez_y is larger by 0.023  than for
Pmax/Es—v > 5.0. The negative correlation between
p¥Ip? and pY|E;_, was discovered by Kruszewski
(1962) as a result of the earliest systematic search for
variations in wavelength dependence of interstellar
polarization, which were first noticed by Behr (1959).

The ratio p/Eg_y is a measure of alignment of
interstellar dust grains by galactic magnetic field. If
alignment is not complete, A,,, is expected to be
larger in a stronger magnetic field, capable of aligning
larger grains (Davis 1959). This is contrary to the
present observations which indicate a very poor
negative correlation between Ap,., and puay/Ez-v.
We may therefore conclude that magnetic field has
negligible influence on A,, which, like R, is deter-
mined mainly by the average size of dust grains. How
little influence the magnetic alignment has on wave-
length dependence of light scattering by dust grains
is also indicated by lack of correlation between the
ratio of color excesses Ey_p/Ez_, and the ratio
plEgs-v (Serkowski 1963).

The relationship between the maximum per-
centage polarization p,,, and the color excess E;_y
is shown in figure 9. The stars with uncertain Ez_y,
followed by a colon in table 5 or having spectral type
F or later, are not plotted. The ratio ppax/Ep-v
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TABLE 8
MEASUREMENTS OF CIRCULAR POLARIZATION*

HD or DM * 10%g* 10%g? 10%gY
145502, ...... v; Sco AB —04 + 0.5
147084. ...... o Sco +1.5 +£ 0.4 e
147889. . -19 + 1.1 +22 + 0.6
183143. +1.0 +£ 0.8
193237....... P Cyg 0.0+ 1.2
+40°4220. ... VI Cyg No. 5 —-19 + 1.2
............. VI Cyg No. 12 —6.5+1.0
204827. ...... —-56 + 12 —-0.8 + 0.9 +34+12

* Qur circular polarization g is equivalent to V/I

rarely exceeds 9.0, which value is represented as a
straight line in figure 9. The stars lying slightly to the
left of this line suggest that the intrinsic colors by
Schmidt-Kaler (1965), used for calculating Ej_v,
should be diminished for B-type stars by at least
0.02 mag. The intrinsic colors of B-type supergiants
would thus become close to those derived by Ser-
kowski (1963). To clarify this point, repeating the MK
classification and photometry of the most strongly
deviating stars, HD 7252, 8965, 13267, 38771, 46769,
142919, and 161840, would be desirable.

The position angles of polarization show a pro-
nounced wavelength dependence for a number of
stars observed with a multichannel polarimeter. Such
wavelength dependence is expected when the light
traverses regions with various values of Ay,, and with
various orientation of dust grains (cf. Coyne 1974).
In many cases, however, wavelength dependence of
position angle is caused by superposition of intrinsic
and interstellar polarization (Serkowski 1970a). We
may see in figure 10, showing some examples of this
wavelength dependence, that early-type main-sequence
stars have often an extreme value of position angle
around the blue spectral region where the intrinsic
polarization of Be stars has its maximum. On the
other hand, supergiants usually show monotonic
change in position angle, as wavelength dependence of
their intrinsic polarization does not have a sharp peak.

The wavelength A,., seems to coincide with the

of Martin 1974.

wavelength at which the wavelength dependence of
interstellar circular polarization changes sign (Martin
1974). This is supported by the observations of circular
polarization, listed with their mean errors in table 8,
made by Serkowski during 1973 July with the 152-cm
telescope on Mount Palomar. The near-infrared
spectral region (A, X 0.845 ) was defined by a
Schott RG 8 filter 1.5 mm thick and S1 photomulti-
plier. The quarter-wave plate was manually rotated
by 90° in front of a rapidly rotating achromatic half-
wave plate in a polarimeter described by Serkowski
(1974).

The largest known values of the interstellar circular
polarization were found in the near-infrared for two
stars with exceptionally low values of A,,,: star No.
12 in the VI Cygni association (Ay.x = 0.45 r), and
HD 204827 (Amax = 0.46 ). The observations of
circular polarization for the latter star in the B and
U spectral regions of the UBV system suggest that
circular polarization changes its sign around 0.43 .

We are grateful to the National Science Foundation
for financing the computations made for this paper
at the University of Arizona. Jonathan Gradie and
Thomas Kunkle made most of the calculations. One
of the authors (K. S.) is grateful to Dr. H. W. Bab-
cock, Director of Hale Observatories, for providing
the telescope time, and to Dr. S. E. Strom for helpful
discussions.

APPENDIX
ADDITIONAL POLARIMETRIC OBSERVATIONS

Polarimetric observations of a number of southern stars, many of them in open clusters, are listed in table Al.
They were made with a two-channel polarimeter in a search for stars suitable for a study of wavelength dependence
of interstellar polarization. Table Al contains also polarimetry of Sco X-1 and the open clusters Praesepe and
M67. Assuming the maximum ratio of degree of polarization to color excess given by Schmidt-Kaler (1958), we
find the lower limits of reddening:

E;_y = 0.009 mag for Praesepe ,
E;_y = 0.019 mag for M67 .

Similar estimates for several globular clusters are given in table A2. All the observations in table A2 were made
with a two-channel polarimeter without filter, using an aperture 80” in diameter for globular clusters, and about
20" for galaxies which were observed in 1969 July. A small but significant linear polarization was found for some
galaxies, in particular for NGC 7041. (See note added in proof.)
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TABLE Al
POLARIMETRY OF SOUTHERN STARS AND OPEN CLUSTERS.
HD or other name v Sp JD  Filter p 8 HD or other name v Sp JD Filter p G
2. .. (%) €q 2%. .. %) €q
50877, ol cMa 3.8 K3 Iab 39538 v 0.05 65° No. T64 in NGC 37661 8.6 OB 39600 v 1.51 82°3
58131 7.4 B2 39834 v 0.87 26 No. 19 in NGC 3766 8.5 OB 39600 v 1.21 91.3
59890, BS 2881 4.6 Gl Ib 40303 v 0.06 84 101205 in IC 2948 § 6.5 08 39541 v 1.54 93
CPD-44°2920 8.5 . 39953 v 0.66 66 103516, BS 4563 5.9 A2 1 40390 v 0.76 88
CPD-45°3218 8.9 39953 v 2.32 179.1| No. 5 in NGC 4103 % 9.7 39598 v 0.65 79
63302, BS 3026 6.3 G8 lab 39537 v 0.47 174 No. 6 in NGC 4103 39598 v 0.42 88
63323, BS 3027 6.3 M2 II-III v 0.23 152 106111, ceph. S Mus 6v F8p 40390 Vv 2.54  104.5
66194, in NGC 2516 5.8 B3 Ve 39910 v 0.65 138 No. &4 in NGC 4609 # 39541 v 0.32 86
66342, in NGC 2516 5.2 MO II 39911 v 0.37 148 112374, BS 4912 6.6 cF6 40390 v 0.27 48
68860, ceph. RS Pup 7v  F8-K5 39539 v 0.18 136 119699 in NGC 5281 8.3 A0 39594 v 1.81 70.2
68808, ceph. AH Vel Sv F8p 39599 v 0.10 66 134959 in cl.Pis.20 8.1 B2 Ia 39700 v 6.36 62.7
71129, € Car 1.8 KO II:+B 39940 v 0.11 158 135345, BS 5667 5.2 G5 Ia+B 40391 v 0.29 51
Praesepe, average . e . none 0,08 57 136415, y Cir 4.5  B5+F8 39953 v 0.56 83
of 4 stars*® +.015 +6 140662 9.2 A0 I 40086 B 1.89 48.6
74194 7.5 09k 39602 v 0.81 12 CoD-38°10980 9.8 DA 40440 none  0.15 68
75211 7.5 BS 39832V 1.55  114.9| Sco X-1]| 12.6  Pec 39531 B 0.81 119
75222 7.4 BO Ik 39832 v 1.51 122.6 " 39533 B 0.67 109
75387, in cl.Tr.10 6.4 B8 39911 v 0.12 41 ! 39536 B 0.72 121
No. 81 in M67 t 10.0 B8-9 V none  0.25 39 " 39542 B 0.76 118
No. 108 in M67 9.7 K& III none  0.30 41 " 39570 B 0.56 121
No. 170 in M67 9.7 K3 III none 0,15 90 " 39571 B 0.47 127
No. 223 in M67 10.6 none  0.18 81 146646= -15°4293 5.8 AS 39590 B 0.78 56
No. 244 in M67 10.8 none  0.07 61 ", nmear Sco X-1 39600 B 0.85 52
No. 266 in M67 10.6 none  0.29 69 146795= -16°4265 8.8 A2 39590 B 0.37 66
M67, average of 6 . ... . none 0,17 60 " ,near Sco X-1 39600 B 0.36 59
stars® +.05 +8 146935= -15°4300 8.5 A0 39531 B 0.68 106
91943, in NGC 3293 6.7 B0.5 Ib 39541 v 1.11 106.8 " ,nmear Sco X-1 39532 v 0.72 109
-57°3502 in NGC 3293 7.2 MO Iab 39911 v 1.22 115.6 ! 39570 B 0.60 107
92449, BS 4180 4,3 G2 II 40013 B 0.20 143 146950= -15°4301 9.9 A0 39600 B 0.31 124
93163, BS 4204 5.8  B3:V 39545 v 0.51 111 147295,near Sco X-1 9.3 A0 39590 B 0.81 106
93737, BS 4228 6.0 A0 Ia 39604 v 1.12 122.1| 1478898 10 39699 v 0.28 173
95018 9.0 B8 39528 B 0.67 116 147930,near Sco X-1 9.0 A0 39590 B 1.93  142.9
" 39594 B 0.98 122 star in NGC 6134 10.6 40439 v 1.29 50.0
95109, ceph. U Car 6v GO 39597 \' 0.56 128 150958 in I Ara 7.3 06ek 39600 v 1.78 46.4
No. 174 in NGC 3532 t 7.4 B9 39911 v 0.34 99 151932 6.5 WN7 46320 v 1.04 36.5
2'W of No., 150 " 7.6 39911 v 0.14 75 328856 in NGC 6204 8.5 39912 v 2.32 40.6
No. 129 in NGC 3532 7.4 39950 B 0.18 100 152234 in NGC 6231 5.5 BO.5 I 39951 v 0.70 148
No. 156 in NGC 3532 39950 B 0.30 104 152248 in NGC 6231 6.1 08f v 0.66 112
97253 in NGC 3572 7.3 06 39546 v 1.10 99.9 | 152408 in NGC 6231 5.8 07-8fp 39951 v 0.83 42
97950 in NGC 3603 9.1  WNS5+0 v 1.51 126 152677 in clus. H12 6.5 KO 40320 v 0.30 53
No. 20 in NGC 3680t  10.2 40352 B 0.18 98 160202 in NGC 6405 6.8 B8 39593 v 1.35 160.3
No. 34 in NGC 3680 10.7 40352 B 0.48 78 160221 in NGC 6405 7.3 B8 39592 v 1.44 162
No. 56 in NGC 3680 10.9 40352 B 0.22 155 No. 37 in NGC 6405t 8.8 B6 39707 v 1.37  166.6
98430, & Crt 3.6 G8 III-IV 39602 v 0.01 34 No. 130 in NGC 6405 10.9  AS 39707 v 1.13 151
100930 in NGC 37661 7.2 cMO 39541 v 1.28 86,2 | 175156, BS 7119 5.1 B4 IIL 40017 v 0.62 40

*
Calculated from an average of Stokes parameters.

tStar numbers according to Johnson and Sandage (1955) for M67, Koelbloed (1959) for NGC 3532, Eggen (1969) for NGC 3680, Sher (1965) for NGC 3766
(HD 100930 is No. 34), and Rohlfs, Schriek, and Stock (1959) for NGC 6405 (=M6).

#Positionsof stars indicated by horizontal (X) and vertical (Y) scales on Hogg (1965) charts are the following:
No. 5 in NGC 4103 X = 24,0, Y = 19.5 ,
No. 6 in NGC 4103 X =241, Y=18.6 ,
No. 4 in NGC 4609 X=22.9, Y=19.9 .

§No. 2 on Hogg (1965) chart.
|| observations of Sco X-1 by Hiltner et al. (1967) on JD 2439538 and following nights without filter gave p = 0.67%, © = 115°.

TABLE A2
POLARIMETRY OF GLOBULAR CLUSTERS AND GALAXIES
Ep_y P Ep_v
NGC %) m.e Ooq (mag) NGC (UA) m.e Ooq (mag
Globular clusters: Galaxies contd.:
104=47 Tuc*. . ... 0.36 +0.09 123° >0.04 5236.......... .... 0.38 0.15 48
362*%. . ... ... 0.30 0.16 126 >0.03 5898. .. ..., 0.61 0.46 42 ..
5024=M53........ 0.17 0.08 53 >0.02 6861............. . 048 0.22 176 .
5139=w Cen 0.79 0.06 67 >0.09 7041, ... ..., 0.68 0.12 140 .
5272=M3......... 0.14 0.06 56 >0.016 7049......... ..... 026 0.16 139
5904 =M5 0.42 0.06 74 >0.05 T44.............. 0.42 0.17 9 ..
6121=M4 2.83 0.15 3 >0.31 7196, .. in. .. 0.25 0.31 97
Galaxies: T619.............. 0.44 0.25 96 ..
4696........ ceee.. 030 0.25 90 ... 7626...... . 0.34 0.27 121
5044.............. 043 0.22 96 7629...... . 034 0.21 167
5077 ... .. 0.16 0.29 132 . IC 429%6........... 0.24 0.26 143 e

* See also Mathewson and Ford 19705b.
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