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Summary. We carried out linear polarization measurements of
comet Bradfield (1987s) at five effective wavelengths from 0.38 to
0.73 um for phase angles between 38—65°. Comparing the results
with those for comet Halley, we find that (1) the polarization is
slightly but significantly stronger in comet Bradfield at the
corresponding phase angles, and (2) the wavelength dependence is
similar.
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Table 1. Effective wavelengths for observing bands

Ao 41 Remark
0.387 pm 0.004 pm CN

0.484 0.006 Continuum
0.514 0.008 C,

0.62 0.59-0.65 Continuum
0.73 0.71-0.76 Continuum

1. Observations

Observations of the linear polarization of the coma of comet
Bradfield (1987s) were carried out during 11 nights from 1987
November 21 to 1988 January 24 with the multichannel polari-
meter (Kikuchi, 1988) on the 91 cm telescope at the Dodaira
Station (139°12"E, +36°00") of the National Astronomical Ob-
servatory. The polarimeter was also used for observations of
comet Halley (Kikuchi et al., 1987). Phase angles of 38.1 —64.9°
were covered by the present observations. All observations were
made with an aperture 24”. At five wavelengths ranging from 0.38
to 0.73 um, we obtained more or less reliable results. Details of the
filter set are given in Table 1. Three of the five channels were used
for the continuum observations, and other two were for the CN
and C, emissions with interference filters supplied by the organi-
zation of the International Halley Watch (IHW).

The observational results for comet Bradfield were not so
accurate as those for comet Halley in general because of its
faintness and non photometric weather conditions.

2. Results and discussion

Observed polarization levels P and angles 6 are shown in Table 2.
In the table, we also listed geocentric and heliocentric distances, 4
and r respectively, phase angle a (Sun-comet-Earth) and the
position angle 8, which is perpendicular to the scattering plane at
the observing times for reference. In a range of the covered phase
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angles, the polarization for both continuum and molecular
emissions was always positive, i.e., the polarization was per-
pendicular to the scattering plane.

2.1. Phase angle dependence

Phase angle dependences of polarization for the continuum at
0.484, 0.62, and 0.73 pm were measured. In Fig. 1, we display the
phase angle dependence at 0.62 pm, where the accuracy is the best,
with that for comet Halley at the same wavelength by Kikuchi et
al. (1987). From an inspection of Fig.1, we note that the
polarization for comet Bradfield is systematically higher than the
case of comet Halley, with the exception of the data for comet
Halley on 1986 January 5 and 7 in flaring states (indicated by
arrows). On the other hand, assuming a smooth extrapolation of
the data, we estimate that the cross over between negative and
positive polarizations occurs at a phase angle almost the same as
for comet Halley, i.e., o = 20-25°.

Russell et al. (1987) obtained a 3.6 um/13.0 um color tempera-
ture of about 390K on 1987 November 22 at a heliocentric
distance of 0.91 AU. The observed color temperature is signifi-
cantly higher than for the case of comet Halley, which gave about
350K from a flux ratio at 4.6 and 10.3 um, as was estimated by
Lynch et al. (1986) at nearly the same heliocentric distance. It is
found that, in comet Halley, when the brightness increased, a
higher color temperature (Campins et al., 1987) and higher
polarization (Kikuchi et al., 1987) were observed, suggesting an
increase of smaller particles associated with the activities. There-
fore, the observed higher polarization and color temperature for
comet Bradfield seem to be due to the relative enhancement of
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Table 2. Polarization of the coma of comet Bradfield (1987s)
Date o a4 r 0, 0.387 um 0.484 uym 0.514 pm
UT) (deg) (AU)  (AU)  (deg)  P(%) 0 (deg) P(%) 0 (deg) P (%) 6 (deg)
1987-11-21.40 649 0.934  0.907 147.8 57409 1458+4.4 19.8+0.5 149.1+0.7 13.1+0.6 148.2+1.3
2239 650 0926 0912 147.4 6.4+0.7 14844+3.0 18.3+0.5 150.54+0.7 12.5404 147.340.9
2338  65.1 0.918 0.918 147.0 7.7+£09 1473434 183405 146.0+0.8 13.940.5 146.4+1.1
12-21.40 554 0.855 1.173 147.7 81+1.0 1453435 13.2+0.7 148.7+1.5 12240.6 143.2+1.5
2239 548 0.860 1.184 148.1 13.940.7 147.5+1.4 11.7+0.7 146.84+1.8
2340 542 0.866 1.196 148.4 14.6+0.8 148.0+1.6 10.7+0.9 151.6+2.4
2441 53.6 0.874 1.208 148.7 13.9+0.8 150.9+1.7 129409 1521421
2539 53.0 0.879 1.219 149.0 71405 1478419 13.5404 151.640.9 125409 148.8+2.0
27.38  51.7 0.895 1.243 149.7 11.24+1.2 149.7+0.6 125+1.1  150.242.5
1988-01-20.43  39.6 1.223 1.544 156.3 74422 157.0+84
2444 38.0 1.297 1.596 157.2
Date o 4 r 0, 0.62um 0.73 um
(UT) (deg) (AU) (AU)  (deg)  P(%) 0(deg) P(%) 6 (deg)
1987-11-21.40 649 0.934 0.907 147.8  20.3+0.3 1481404 223+0.5 148.5+0.7
2239 650 0.926 0.912 147.4 19.6+0.2 147.8+03 21.8+0.6 148.1+0.7
2338 651 0.918 0.918 147.0 19.94+0.2 147.4+04  21.54+0.5 147.0+0.7
12-21.40 554 0.855 1.173 147.7 144+0.3 1475406  15.6+0.7 147.8+1.3
2239 548 0.860 1.184 148.1 132403 1477407 157+0.6 149.1+1.1
2340 542 0.866 1.196 1484  133+04 1484409 159+0.8 146.9+1.9
2441 53.6 0.874 1.208 148.7 143404 1484+0.7 149409 1489+1.6
2539 53.0 0.879 1.219 149.0 12.9+0.2 149.5404  145+04 149.54+0.7
2738 517 0.895 1.243 149.7 122+0.6 150.6+04  14.8+0.9 150.5+0.7
1988-01-20.43 39.6 1.223 1.544 156.3 6.6+0.6 152.6+2.8
2444 38.0 1.297 1.596 157.2 7.0+£09 159.1+3.5

smaller grains with radii less than 0.1pum in comet Bradfield
compared with comet Halley.

2.2. Wavelength dependence

The polarization in the continuum light for comet Bradfield
becomes higher with wavelengths, as for the case for comet Halley.
We compared the ratio of the polarization degree at 0.73 um to
that at 0.62 pm for both comets, and found similar results for both
comets.

2.3. Polarization angles in the CN band

Le Borgne et al. (1987) found that the polarization angles for the
CN band deviated by at most 20° from the angle excepted from the
fluorescence scattering. In the present observations, we used the
interference filter supplied by the ITHW as Le Borgne et al. (1987)
had used for the observations of comet Halley. We have found no
case that the polarization angle in the CN band differs signifi-
cantly from those in the continuum light and in the C, emission,
although the number of observations and the accuracy of the
results are quite limited.

© European Southern Observatory ¢ Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/abs/1989A%26A...214..386K

FTOBIAGA - ~Z147 !

388

T T
P
(%) A=062pm
20 & |

* Bradfield %

o Halley

o !
o
10+ g _
+ o
L o .
| | 1 |
30° 40° 50° 60°

Fig. 1. Comet Bradfield: Phase angle dependence of the degree of polarization in
the continuum band at 0.62um. The results for comet Halley at the same
wavelength (Kikuchi et al., 1987) are also given for reference. The cases for
comet Halley in active state on 1986 January 5 and 7 are indicated by arrows
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