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intermediate period of 615 hours with the amplitude varying as the 

signals arise alternately in phase and out of phase. The 44.023 

hour period published by Waszczak et al. (2015) is the 

identification with the Earth alias period of 44.1 hours described 
above.  
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A photometric observing campaign conducted in 2018 

April and May by Aznar et al. revealed the near-Earth

asteroid 15745 Yuliya as a binary system with an orbital 

period of 15.63 h. Later analysis by Pravec using the 

dense photometric data obtained in 2018 June by 

Benishek yielded a different orbital period of  

11.735 h, or nearly commensurate with an Earth day.  

15745 Yuliya is a relatively large, D ~ 1 km, Amor-type near-

Earth asteroid discovered at La Silla in 1991 by E.W. Elst. On 

2018 June 9, it was announced as being a binary system (Aznar et 

al., 2018) for which Pravec established a primary period of 3.2486 
± 0.0003 h and an orbital period of 15.63 ± 0.02 h.  

Having no information about the possible binary nature of this 

target, Benishek launched independent photometric observations 

at Sopot Astronomical Observatory (SAO) on 2018 June 3 using a 

0.35-m Schmidt-Cassegrain telescope operating at f/6.3 and an

SBIG ST-8 XME CCD camera with no filters. A total of eight

densely-sampled independent data sets (sessions) was obtained by 
2018 June 22.  

Photometric reduction was performed in MPO Canopus software 

(Warner, 2018) applying differential photometry with up to five 

field comparison stars of near solar color (0.5 � B-V � 0.9). To 

ensure satisfactory quality of night-to-night magnitude zero-point 

calibration, all comparison stars were calibrated using the Cousins 

R magnitudes derived from the CMC15 Sloan r´ magnitudes 
(VizieR, 2018) by the formula: R = r´ - 0.22.  

Certain deviations closely resembling attenuations typical of 

binary asteroids were seen in early data sets. A rough preliminary 

analysis by Benishek found a period of about 11.74 h but it was 

not possible to distinguish whether it was a rotational period or an 

orbital period of a possible binary system.  

Suspecting that 15745 Yuliya could be a binary system, Benishek 

sent his data to Pravec for a detailed analysis on 2018 June 23. At 

that point, the report on 15745 Yuliya as a binary asteroid (Aznar 

et al., 2018) had already been published. The announced system 

parameters had been found from the period analysis done by 

Pravec as part of the discovery team. Nevertheless, he agreed to 

Number Name 2018/mm/dd Pts Phase LPAB BPAB Period  (h)  P.E. Amp A.E. Grp          

 15745 Yuliya 06/03-06/21 258 35.6,35.1 255 29 3.2495 0.0002 0.08 0.02 NEA 

  PORB      11.735 0.003 0.21-0.26   

Table I. Observing circumstances and results. Pts is the number of data points. Phase is the solar phase angle given at the start and end of the 

date range. LPAB and BPAB are the average phase angle bisector longitude and latitude (see Harris et al., 1984). Grp is the asteroid family/group 
(Warner et al., 2009): NEA = near-Earth asteroid 
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analyze Benishek’s data independently by using his custom period 

analysis software that is capable of solving for multiple periods 
simultaneously.  

The new analysis led to a period for the primary of 3.2495 ± 

0.0002 h, nearly identical to the Aznar et al. (2018) result. On the 

other hand, the orbital period was revised to 11.735 ± 0.003 h. 

Pravec strongly suggests that the new orbital period is correct after 

taking into account the longer observing runs by Benishek. This is 

important for finding a unique solution, especially when the period 

is nearly commensurate with an Earth day. The Aznar et al. (2018) 
orbital period is 4/3 of the revised period.  

A lower limit of the satellite mean diameter (Ds) to primary body 

mean diameter (Dp) is estimated to be Ds / Dp ( 0.46 on the basis 

of the SAO data.  

 

 

It should be noted that one of the attenuation events showed an 

obvious depth and shape change over just one day (see 2018-06-

19.9 and 2018-06-20.9 data sets on the orbital lightcurve plot). 

With the data set limited to a very small solar phase angle range, it 

was not possible to find a valid explanation of the observed effect. 

Repeated quality checks of the relevant images and photometric 

reduction discard the possibility of a systematic origin of this 

change. Due to the asteroid’s fast fading and frequent bad weather, 

further follow-up of the possible attenuation events changes was 
not possible.  
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