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CCD observations in V, R, and I of the
asteroid 480 Hansa were made at the NF/
Observatory during its 1993 apparition.
The synodic rotational period was found
to be 16.22 * 0.08 hours, assuming a
lightcurve with 2 maxima per rotation.
The lightcurve amplitude was 0.39 + 0.02

mag.

Introduction

Asteroid 480 Hansa is listed as a type S asteroid
(Tholen, 1989). It has an estimated diameter of 58km
* 3.5km and albedo of 0.17 with an absolute
magnitude of 8.71 (Tedesco, 1989). During early
December of 1993 the asteroid was in favorable
position and phase for observation. The photometric
studies were conducted at the NF/ Observatory
located at Silver City, NM.

Observations

The CCD exposures were made through a Johnson V
filter on a CRAF-Cassini 1024x1024 CCD. The frame
size is decreased in software, normally allowing
transfer of a 512x512 pixel image. The pixel size is
1.2 arc seconds. The chip and amplifier noise is 27
electrons. Full well is 100,000 electrons. The
telescope is a 0.45m Newtonian. Control of the
observatory was by digital radio link, and has been
described elsewhere (Neely, 1989). The images were
stored on tape and analyzed with PCVISTA (written by
Michael Richmond at Berkley). After the centroids of
the asteroid and comparison stars were found, an
aperture of 8 arcseconds was integrated, then an
annulus was subtracted for the sky.

The comparison and check stars were within the frame
of the CCD image. This reduced the differential
atmospheric extinction to negligible levels and allowed
data collection on nights with marginal seeing. The
uncertainties were primarily related to the brightness
of the comparison stars. Since the field is only 10

arc-minutes, well-matched comparisons are a matter
of luck. The uncertainties on a given night were
between 0.02 and 0.04 magnitudes. The comparison
stars were calibrated with a star in Landolt group 95,
star 101 (Landolt, 1983), for UT Decemberl, 2, 4, 5
and 6th. All-sky photometry was done to determine a
first order extinction term to correct for airmass
differences. The Landolt field was imaged at zero hour
angle to minimize airmass and extinction corrections.
The asteroid magnitudes were averaged and referenced
to the calibrated comparison stars to calculate a V
magnitude for the asteroid. The uncertainties were
0.02 mag.

240 second integrations were obtained for all data
points. Dark, bias, and flat fields were taken at the
beginning of the night. Approximately 60 exposures
were taken each night. The dark and bias fields were
subtracted at the time of readout and the frame was
flatfielded before being stored on tape for later
analysis. All of the flatfields were “twilight flats.”

Results

CCD observations of the asteroid were made on 1993
UT dates: December 1, 2, 4, 5 and 6th. Observational
circumstances for 480 Hansa are shown in Table 1.

The synodic rotational period was calculated using
three different methods of analysis. The first method
used was a modeling method where we assumed the
asteroid to be a perfect elliptoid shape. This method
would approximate a lightcurve with two minima and
two maxima.

The second method involved binning the data
(Stellingwerf, 1978). We started with an
approximation to the period and split the data up into
a number of evenly spaced bins. We then calculated
the variance of each bin and compared this to the
overall variance of the data. The period with the least
amount of scatter is said to be the true period.

The third method involved shifting the data with
respect to itself using a variation of the auto-
correlation method done in time series analysis. Let k
be a range of guesses for the period, and m be the
magnitudes. Then for each k, the correlation
coefficient between a rearrangement of the data and
the set {m1,m2,...,mn} is computed. The value of k
which produces the highest correlation coefficient is
used to compute the period.

These methods determined a period of 16.22 hours +
0.08 hours with two unequal maxima per rotation.
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This value is consistent with other observations of Landolt, A. U. (1983). “UBVRI Photometric Standard
480 Hansa reported by DeYoung (1994). Stars Around the Celestial Equator.” Astron. J. 88,
) Pp. 439-460.
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Phase Plot of 480 Hansa
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Table I. Observational circumstances for 480 Hansa

Date Long RA (2000) Dec AU to Earth Ph Vmag*
12/01/93 77 36 05 32.3 10 57 1.569 7.3 8.97
12/02/93 77 47 05 31.1 10 45 1.565 7.0 8.75
12/04/93 78 15 05 25.2 10 24 1.561 6.3 8.80
12/05/93 78 30 05 28.2 10 14 1.559 6.2 8.75
12/06/93 78 44 05 27.3 10 04 1.558 6.1 8.74

maximum magnitude for night calibrated to group 95, star 101
+ 0.02. Vmag = absolute Vmag @max (reduced)
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Photographic positions of six asteroids
were obtained from 17 exposures taken at
Asociacion Argentina Amigos de la
Astronomia (AAAA). Mean standard
deviations of £1.012 arcsec in R.A. and of
1+ 0.927 arcsec in Declination were derived
for the positions calculated. These
results were incorporated into a larger
astrometric program which is being
developed at Observatorio Astronomico de
Mercedes.

Observations

During the period May 1993 - May 1994 the asteroids
40 Harmonia, 43 Ariadne, 47 Aglaja, 516 Amherstia,
532 Herculina and 804 Hispania were favorably placed
for being photographed. The program of Astrometric
Studies of Comets and Asteroids was begun in 1990 at
Observatorio Astronomico de Mercedes. The first
results of this program were obtained for comet Levy
1990c by Rodriguez et. al. (1991). We present results
from recent photographic observations which were
conducted by the Asociacion Argentina Amigos de la
Astronomia.

For these six asteroids we obtained 17 positions for
the period 22 May 1993 to 19 May 1994. All
photographs were taken by S. Arlia using Kodak Tri-X
pan film with a 0.10-m Newtonian reflector of 0.86-m
focal length (f8.6). The telescope coordinates are:
Latitude -34° 37' 48" and Longitude 580 32' 12" W,
elevation 24 meters.

Results

In measuring each photograph, we selected from 4 to 8
SAO stars. In the selection process we have taken

into account their proper motions, the proximity with
respect to the asteroid and their symmetric
distribution around it in all directions to reduce the
errors caused by differential refraction and by the
objective aberrations. The measurements were made
using the Zeiss electronic plate measuring machine of
the Facultad de Ciencias Astronomicas y Geofisicas
(Universidad Nacional de La Plata) which can reach a
precision of + 0.0005 mm. For the 17 photographs, all
measurements were processed using the plate
constants method wusing the Observatorio
Astronomico de Mercedes software. It employs the
calculation algorithms proposed by P. Van de Kamp
(1967) and W. Smart (1966). The final results were
analyzed at the Departamento de Astrometria of the
Facultad de Ciencias Astronomicas y Geofisicas
(Universidad Nacional de La Plata) by G. Rodriguez.
The positions obtained for these asteroids are shown
in Table I. The photographs taken have a typical
uncertainty of + 1.012" for R.A. and of £ 0.927" for
Declination. Included in the Table are the estimated
uncertainties for each measurement in arcseconds
and the number of SAO stars used in the solution.
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TABLE I. Astrometric Measurements

MINOR DATE R.A.
PLANET h m
00040 1993 08 14.96117 16 36
00040 1993 08 24.01134 16 43
00040 1993 09 03.96181 16 54
00043 1994 02 18.15710 10 06
00047 1993 05 22.14421 16 26
00047 1993 05 25.11076 16 23
00516 1994 04 13.14130 15 00
00516 1994 04 18.09777 14 57
00516 1994 04 23.11848 14 54
00516 1994 05 06.11993 14 41
00516 1994 05 19.11292 14 29
00532 1993 09 08.09363 22 49
00804 1993 08 18.08547 21 30
00804 1993 08 20.11441 21 28
00804 1993 09 06.02881 21 12
00804 1993 09 12.98807 21 07

(1950.0) DECL. UNCERTAINTIES #*
sec o ' " (") (")
.93 -22 18 37.2 .19 1.30 4
.00 -22 44 02.2 .84 .70 5
.91 -23 17 42.5 .13 1.55 5
.70 +05 56 26.7 .43 .64 6
.95 -28 51 11.2 .85 .52 5
.56 -28 49 24.6 1.30 1.17 6
.46 -40 58 28.0 1.87 .39 7
.64 -41 40 49.9 1.34 1.33 6
.50 -42 14 58.0 .47 .91 6
.95 -42 55 29.2 1.18 .73 6
.47 -42 25 49.7 .82 .90 8
.60 -27 06 06.4 2.08 .85 5
.62 -27 45 00.5 1.09 1.08 6
.53 -27 38 43.4 1.20 78 5
.59 -26 18 06.8 1.28 2.00 5
.95 -25 32 14.2 1.49 65 6
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