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Fourier analysis of a new CCD-derived lightcurves 

found synodic periods for 423 Diotima (4.775 ±0.001 h) 

and 925 Alphonsina (7.879 ± 0.001 h). 

The instrument used at UnderOak Observatory (UO) for this 

investigation was a 0.28-m SCT equipped with an SBIG 

ST-8XME thermoelectrically-cooled CCD camera. Image 

calibration/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 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 datasets and 

then independently verified with Peranso (Vannmunster 2006) 

using ANOVA (Schwarzenberg-Czerny, 1996). Phased lightcurve 
data are available upon request (mail@underoakobservatory.com).  

423 Diotima. This is a relatively large (D = 209 ± 5 km) but 

somewhat dark (pV = 0.0515) taxonomic type C main-belt asteroid 

that was discovered in 1896 by A. Charlois. Schober (1983) first 

proposed a synodic period of 8 ± 0.33 h and the possible existence 
of a satellite. Both of these eventually proved to be inaccurate. 

 

Further refinements to the now accepted synodic period (4.775 h) 

were reported by Zappala et al. (1985), Dotto et al. (1995), 

Dymock (2005),  Fauerbach and Bennett (2005), and Chiorny et 

al. (2007). A shape model for 423 Diotima was published by 

#urech et al (2007). At UO, images (clear filter;  
60 s) were taken over four nights from 2016 Feb 28 thru Mar 3. 

Fourier analysis of the 619 lightcurve data points produced a best 

fit at 4.775 ± 0.001 h. The maximum peak-to-peak amplitude of 

0.16 mag observed during the 2016 apparition was consistent with 

those reported in the Asteroid Lightcurve Database (LCDB; 
Warner et al., 2009). 

925 Alphonsina was discovered in 1920 by J. Solà. It is a 

moderately sized (57.5 ± 0.4 km) type S asteroid with a somewhat 

inclined orbit (i = 21.1°). Harris and Young (1989) published the 

first lightcurve with a period solution of 7.880 ± 0.001 h. 

Additional studies by Hanu$ and #urech (2010) and Hanu$ et al 

(2011) established a sidereal period of 7.87754 ± 0.00005 h. This 

Number Name 20yy mm/dd Pts Phase LPAB BPAB Period(h) P.E. Amp A.E.  

 423 Diotima 16/02/28-03/03 619 15.4,16.0 108 9 4.775 0.001 0.16 0.01 

 925 Alphonsia 17/01/02-02/17 1139 21.8 54 19 7.879 0.001 0.57 0.02 

Table I. Observing circumstances and results. Pts is the number of data points. The phase angle is given for the first and last date. LPAB and 
BPAB are the approximate phase angle bisector longitude and latitude at mid-date range (see Harris et al., 1984).  
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asteroid has also been shape modeled using a combination of 

lightcurve inversion and occultation silhouettes (Durech et al, 

2011). At UO, images (Ic filter; 60 s) were taken over seven nights 
from 2017 Jan 2 thru Feb 17.  

 

Fourier analysis of the 1139 lightcurve data points produced a best 

fit at 7.879 ± 0.001 h. The maximum peak-to-peak amplitude of 

0.57 mag observed during this most recent apparition was 

significantly higher than those of 0.11-0.31 mag reported in the 
Asteroid Lightcurve Database (Warner et al., 2009). 

Acknowledgements 

Many thanks to the SAO/NASA Astrophysics Data System, the 

JPL Small-Body Database Browser and the Asteroid Lightcurve 

Database (LCDB; Warner et al., 2009), all of which were essential 
to preparing this report. 

References  

Alton, K.B. (2013). “Simultaneous CCD Photometry of Two 

Eclipsing Binary Stars in Pegasus – Part 1: KW Pegasi.” JAAVSO 
41, 97-113. 

Chiorny, V.G., Shevchenko, V.G., Krugly, Yu. N., Velichko, F.P., 

and Gaftonyuk, N.M. (2007). “Photometry of asteroids: 

Lightcurves of 24 asteroids obtained in 1993-2005.” Planetary 
and Space Science 55, 986-997. 

Dotto, E., De Angelis, G., Di Martino, M., Barucci, M.A., 

Fulchignoni, M., De Sanctis, G. and Burchi, R. (1995). “Pole 
Orientation and Shape of 12 Asteroids.” Icarus 117, 313-327. 

#urech, J., Kaasalainen, M., Marciniak, A., Allen, W.H., Behrend, 

R., Bembrick, C., Bennett, T., Bernasconi, L., Berthier, J., Bolt, 

G., Boroumand, S., Crespo da Silva, L., Crippa, R., Crow, M., 

Durkee, R. and 27 colleagues (2007). “Physical models of ten 

asteroids from an observers’ collaboration network.” Astron. 
Astrophys. 465, 331-337. 

#urech, J. Kaasalainen, M., Herald, D., Dunham, D., Timerson, 

B., Hanu$, J., Frappa, E., Talbot, J., Hayamizu, T., Warner, B. D., 

Pilcher, F., Galád, A. (2011). “Combining asteroid models derived 

by lightcurve inversion with asteroidal occultation silhouettes.” 
Icarus 214, 652-670. 

Dymock, R. (2005). “Lightcurve of 423 Diotima.” Minor Planet 
Bulletin 32, No.3, 52. 

Fauerbach, M., Bennett, T. (2005). “Photometric lightcurve 

observations of 125 Liberatrix, 218 Bianca, 423 Diotima, 702 

Alauda, 1963 Bezovec and (5849) 1990 HF1.” Minor Planet 
Bulletin 32, 80-81. 

Harris, A.W., Young, J.W., Scaltriti, F., Zappala, V. (1984). 

“Lightcurves and phase relations of the asteroids 82 Alkmene and 
444 Gyptis.” Icarus 57, 251-258.  

Harris, A.W., Young, J.W. (1989). “Asteroid lightcurve 
observations from 1979-1981.” Icarus, 81, 365-374. 

Harris, A.W., Young, J.W., Bowell, E., Martin, L.J., Millis, R. L., 

Poutanen, M., Scaltriti, F., Zappala, V., Schober, H.J., Debehogne, 

H., Zeigler, K. (1989). “Photoelectric Observations of Asteroids 3, 
24, 60, 261, and 863.” Icarus 77, 171-186. 

Hanu$, J., #urech, J. (2010). “New asteroid models based on 

combined dense and sparse photometry.” Bull. Am. Astron. Soc. 

42, 1035. 

Hanu$, J., #urech, J., Bro%1, M., Warner, B.D., Pilcher, F., 

Stephens, R., Oey, J., Bernasconi, L., Casulli, S., Behrend, R., 

Polishook, D., Henych, T., Lehk&, M., Yoshida, F., Ito, T. (2011). 

“A study of asteroid pole-latitude distribution based on an 

extended set of shape models derived by the lightcurve inversion 
method.” Astron. and Astrophys. 530, A134. 

Schober, H.J. (1983). “The large C-type asteroid 423 Diotima: 

rotation period, lightcurve and implications for a possible 
satellite.” Astron. Astrophys. 127, 301-303. 

Schwarzenberg-Czerny, A. (1996). “Fast and Statistically Optimal 

Period Search in Uneven Sampled Observations.” Astrophys J. 

460, L107. 

Vannmunster, T. (2006). Peranso v2.5, Period Analysis Software. 
CBA Belgium Observatory. 

Warner, B.D., Harris, A.W. and Pravec, P. (2009). “The asteroid 
lightcurve database.” Icarus 202, 134-146. 

Warner, B.D. (2015). MPO Software, MPO Canopus v10.7.1.3. 
Bdw Publishing, Eaton, CO. 

Zappalà, V., Di Martino, M., Hanslmeier, A., Schober, H.J. 

(1985). “New cases of ambiguity among large asteroids’ spin 

rates.” Astron. Astrophys. 147, 35-38. 

 


