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Abstract The star BU1292 was observed on October 21, 2013 on the 2.1-meter telescope at Kitt Peak
National Observatory. A new position angle of 227.90° and separation of 0.225” was determined. This
new data point was found to be slightly divergent from the previously calculated orbit. A new orbital
period is calculated that is 3.221 years shorter than the previously calculated orbit.

Introduction
On the night of October 21, 2013 BU 1292 (WDS 01078+0425) was observed on the 2.1 meter telescope
with a speckle interferometry camera at Kitt Peak National Observatory as part of an eight day run.
Subsequent to the observations, a group of students from Arroyo Grande High School, Saint Joseph High
School, and Cuesta College worked together in a research seminar class to calculate the position angle
and separation of the binary. The group chose binary BU 1292 because this star had no previous speckle
interferometry observations. BU 1292 has a published orbital period of 285.3 years and a semi-major axis
of 139.2 AU.

Figure 1. Team of high school authors.

Using data collected on BU 1292 during the observing run at Kitt Peak National Observatory in
Arizona, the research seminar class determined the separation and position angle of this gravitationally
bound double star and compared these results to past observations. This was the first observation of this
binary using speckle interferometry. The discovery and first visual observation of the binary was in 1901
by S. W. Burnham, followed by thirteen more visual observations and one Hipparchus observation, not in
that order.
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Calibration
Although full reduction of the Kitt Peak data had not been made yet, REDUC, a speckle autocorrelation
program written by Florent Losse (2012), was used to estimate the camera angle, Δ, and pixel scale, E, for
the run at Kitt Peak National Observatory. Five fairly wide binaries were observed during the run. For this
paper, REDUC, in its “calibration” mode, was used to reduce a single observation of each of the five
binaries on the night we observed BU 1292.
Inputs to REDUC were: (1) the interpolated values of position angle, θ, and separation, ρ, based on
the January 2013 and 2014 predictions in the Sixth Catalog of Orbits of Visual Binary Stars (Hartkopf and
Mason 2013), and (2) the five FITS data cubes, one from each of the five wide binaries. The values used
in the calibration, as well as the calibration results and supplemental information on visual magnitudes
reported in the Washington Double Star Catalog (Mason et al. 2012), are given in Table 1.

Table 1. Calibration data.

The camera angles, Δ, and pixel scales, E, were averaged, and their standard errors of the mean
calculated on a spreadsheet. The results were: Δ = -11.3° ±0.1 and E = 0.0116”/pixel ± 0.0002.

Figure 2. Paul Wren and Russ Genet stand in front of the top portion of the telescope.

Observations
BU1292 was observed on October 21, 2013, on the 2.1-meter telescope at Kitt Peak National
Observatory. The observations were made by Genet, Smith, and Wren. The telescope (Figure 2) is f/7.6
with an effective focal length of about 16 meters. The times-eight magnification increased the effective
focal length to about 128 meters (420 feet). Frames were taken with an Andor Luca-R electronmultiplying CCD camera.
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A portable speckle interferometry camera (Genet 2013) was attached to the acquisition-guider unit at
the Cassegrain focus of the 2.1-meter telescope (Figure 3). A magnification of times-eight was used to
bring out the speckles. Observations were made using a Sloan i’ filter so as to minimize atmospheric
dispersion. The observation yielded a FITS data cube 512x512 pixels x1000 frames. Each of the 1000
exposures was 10 milli-seconds.

Figure 3. The Cassegrain focus of the 2.1-meter telescope. To the right of Genet is the gold-colored acquisition-guider unit.
Below the acquisition-guider is the black-colored Barlow lens, filter wheel, and silver-colored Andor EMCCD camera of our
portable speckle interferometry system.

The telescope was controlled from a nearby warm room (Figure 4). The USB Andor EMCCD camera
was connected to the warm room via an Icron Ranger USB-to-Ethernet link and a 50-foot Category 5 cable.

Figure 4. In the warm room, Paul Wren selected the next double to observe while Tom Smith operated the telescope. Russ Genet
operated the speckle camera station between them but got up to take this picture.

The FITS data cube for BU 1292 was loaded into REDUC. The first of 1000 frames is shown on the
left of Figure 5. After the data cube was loaded, REDUC’s “Autocorrelation” option was chosen. The
autocorrelogram, shown on the right of Figure 5, was the result when “S4” was chosen as the kernel mask
and the gain and bias adjustments were made to enhance the visual image. The calibration values
determined for Δ and E were entered after placing REDUC in its “measure” mode. The resulting binary
position angle, Ѳ, was 227.90°, while the separation, ρ, was 0.255’’.
247

Vol. 11 No. 1S

Journal of Double Star Observations | September 2015

Adam et al.

Figure 5. One image taken with the portable speckle interferometry camera system (left). Autocorellelogram (right).

Comparison with Past Observation
Past observations were provided by Brian Mason at the U.S. Naval Observatory. These past observations
can be seen in Table 2 along with the observation from October 21, 2013. The position angles were not
precessed to a current epoch. When compared with past observations, the new data seems to agree with
the motion predicted by past observations.
In Table 2, the first column is the Julian date of observation. Column two is the reported position
angle, θ, in degrees from north while column three is the separation, ρ, in arc seconds. Column four is the
telescope aperture in meters. Finally, column five is the published reference to the observation cited in the
Washington Double Star Catalogue.

Table 2. All published astrometric observations of BU 1292 (Mason et al. 2012).

In Figure 6 the position angle was plotted against the date of observation. The initial discovery
observation (Bu_1903) was reported as 24.2 degrees but was plotted on the graph as 384.2 degrees to
preserve the trend. Similarly, the separation was plotted against date of observation in Figure 7.
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Figure 6. Plot of position angle v. time.
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Figure 7. Plot of separation v. time.

Using the Microsoft Paint program and the data from the Kitt Peak observation, the new
observational point and the predicted point were plotted on an image from the Naval Observatory
(Hartkoph & Mason 2012) of the previously calculated orbit and past observations (Figure 8). Using the
scale on the image of the previously calculated orbit, it was calculated that the ratio between pixels on
Paint and separation in arc seconds was 700:1. The center coordinates of the binary in paint pixels was
(272.5, 264.5). Using the position angle and known separation, simple trigonometry was used to find the
distance in arc seconds in the x and y distances of the star from the center, (.189”, .171”). These were then
converted into pixels using the previously determined 700:1 ratio, (140.2, 144.8). Using these new
coordinates, a new data point was added to the orbit plot from the Washington Double Star Catalog. A
predicted point for the same date and time, predicted by ephemerides from the Sixth Orbit Catalog, was
calculated in the same manner and also added to the graph of the orbit plot.
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Figure 8. Plot of all Observations

The speckle interferometry and Hipparchus observations are more accurate than the visual
observations. Taking this into account, the newly calculated point is not directly aligned with the
predicted point. The difference in position angle between the predicted point and the calculated point for
the speckle interferometry observations was 4.2°. Comparing this to previous points, it can be roughly
estimated that the orbit is off by 3.2 years. Subtracting this from the previously calculated orbit of 285.3
years, it can be estimated that the orbit should be about 282.1 years. The semi-major axis of the orbital
ellipse also needs to be adjusted. The difference between the new and the old axes is .011”.
Conclusion
The most recently calculated position angle of BU 1292 is 227.90° and separation is 0.255”. It has been
determined that the published orbital of this star was and is most likely about 3.221 years too long.
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