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Fixing the period at that value and letting all other parameters vary 

results in the best-fit lightcurve shown in the bottom panel of 

Figure 1. The relatively low amplitude of the lightcurve, 0.07 mag, 

is similar to that of 5261 Eureka and suggests either that the 

asteroid shape is axially (or spherically) symmetric or that the 

asteroid presented a pole-on aspect during the observations. 

The periodogram for DH47 (Figure 2, top panel) indicates a most 

likely rotation period of P = 3.97 h. Adopting this as our nominal 

solution for the asteroid, we obtain the lightcurve shown in the 

bottom panel, which has an amplitude of 0.58 mag and achieves a 

goodness-of-fit of "2
 = 1.3. Adopting the period corresponding to 

the second highest peak in the periodogram, P = 2.2 h, results in a 

poorer fit with "2
 #!7. Assuming that the periodogram power for 

the true period must be higher than the peak power for this 

(incorrect) value, we conclude that the rotational period lies in the 
range 3.2-4.8 h. 

 

Figure 2. Power spectrum and lightcurve of the asteroid (385250) 

2001 DH47. 

We assign to both period determinations a quality code U = 2 

(Warner et al., 2009) since it is unlikely that our nominal estimates 
are off by a factor of 2 or more. 
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Fourier analysis of a new CCD-derived lightcurve 

produced a synodic period solution for 240 Vanadis of 

10.57 ± 0.01 h.  

Observations of the main-belt asteroid 240 Vanadis were made in 

2016 January at the UnderOak Observatory (UO). The instrument 

used was a 0.28-m Schmidt-Cassegrain (SCT) equipped with an 
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SBIG ST-8XME thermoelectrically-cooled CCD camera. Image 

calibration and registration procedures employed at UO have been 

published elsewhere (Alton, 2013). Data reduction with MPO 

Canopus (Warner, 2015) used at least four non-varying 

comparison stars in the same field-of-view (FOV) to generate 

lightcurves by differential aperture photometry. Data were 

light-time corrected but not reduced to standard magnitudes. 

Fourier analysis (Harris et al., 1989) yielded a period solution from 

the folded dataset which was independently verified with Peranso 

(Vannmunster 2006) using ANOVA (Schwarzenberg-Czerny, 

1996). Phased lightcurve data are available via email to the author 
upon request.  

This somewhat dark (pv = 0.0411) taxonomic type-C main-belt 

asteroid with an estimated diameter of D = 91 km (Mainzer et al., 

2011) was discovered in 1884 by A. Borrelly. The only published 

photometric study that produced a lightcurve and determined a 

synodic period was by Denchev (2000; 10.64 ±0.08 h). At UO, a 

total of 1055 images (Ic bandpass for 75 s) were taken over eight 

nights from 2016 Jan 3-28. Fourier analysis of these lightcurve 

data produced a best folded fit at 10.57 ± 0.01 h. The period 

solution (10.64 h) reported from the 1999 apparition (Denchev, 

2000) did not provide a good fit to the 2016 data. The maximum 

peak-to-peak amplitude of 0.1 mag observed in 2016 is smaller 

than the 0.34 mag from Denchev (2000) and reported in the 
Asteroid Lightcurve Database (Warner et al., 2009). 
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Lightcurves of three asteroids were made from 2015 

December to 2016 January. We report the results of our 

lightcurve analysis for 2925 Beatty, 3012 Minsk, and 

9060 Toyokawa. 

CCD photometric observations were made from the Phillips 

Academy of three asteroids from 2015 December and 2016 

January. The targets were chosen for their relatively bright 

magnitudes and high declinations. All observations were made 

with a 0.40-m f/8 Ritchey-Chrétien by DFM Engineering and 

Andor Tech iKon DW436 CCD camera with a 2048x2048 array of 

13.5-micron pixels. The resulting image scale was 0.86 arcseconds 
per pixel. All images were dark and flat-field corrected and guided.  

MPO Canopus (Warner, 2013) was used to make photometric 

measurements of the images using differential photometry as well 

as to generate the final lightcurves. Comparison stars were chosen 

to have near solar-color using the Comp Star Selector tool in MPO 

Canopus. In addition, brighter comparison stars were favored. Data 

merging and period analysis were also done with MPO Canopus 

using an implementation of a Fourier analysis algorithm by Harris 

(FALC; Harris et al., 1989). The combined data set was analyzed 

by students in an astronomy research class taught by Caroline 
Odden.  


