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RESULTS OF PHOTOMETRICAL ANALYSIS 
OF ASTEROID (3200) PHAETHON 

 
Abstract. We present the results of photometry of the Phaeton asteroid from CCD observations obtained on the 

Zeiss-1000 telescope of the Tien Shan astrophysical Observatory (TSO) in three Johnson-Cousin filters, B, V and R. 
The light curves are obtained, the values of the stellar magnitudes in the standard photometric system, as well as the 
color indices (B-V) and (V-R) are determined. Mean values of stellar magnitudes at unit heliocentric and geocentric 
distances: MB=16.306±0.033, MV=15.75±0.02, MR=15.36±0.04. The color indices are (B-V) = 0.56 ±0.03, (V-R) = 
0.38±0.03. The analysis of differential light curves is carried out by the methods of Phase Dispersion Minimization 
(PDM), Lomb-Scargle periodogram (LS) and the analysis of combined statistics (Ψ). As a result, the value of the 
rotation period of the asteroid is determined. Weighted average value of rotational period over three filters and three 
methods is 3.6042 ± 0.0004 hours. 

Key words: Objects: asteroids; observations: CCD observations: data analysis; methods: lightcurve analysis, 
photometry 

 
Introduction 
The Japanese Aerospace Agency (JAXA/ISAS) is developing the DESTINY+ mission 

(Demonstration and Experiment of Space Technology for INterplanetary voYage, Phaethon fLyby and 
dUSt science) under which it is planned to launch the PROCYON space module to the Phaethon asteroid 
in 2022. The purpose of the mission is to conduct detailed studies of the Phaethon dust envelope, its 
distribution and chemical composition, as well as the analysis of the surface of the asteroid and study its 
geology. Knowledge of the geology and origin of the Phaethon can shed light on some issues of the 
formation of the solar system in general and the formation of the Earth in particular. In preparation for this 
mission, an international campaign to observe the Phaethon from ground-based observatories, organized 
by the Planetary Exploration Research Center of the Chiba Institute of Technology (Japan), was 
conducted in 2017. Active participation in this program is taken by the Fesenkov Astrophysical Institute 
in Kazakhstan (FAI). 

Phaethon is the main body of the Geminid meteor stream and has perihelion at just 0.14 a.u., and at 
aphelion is at 2.4 a.e. The eccentricity of the orbit of 0.89 and inclination of 85°. The period of revolution 
of the Phaethon around the Sun is 1.4 years. It belongs to near-Earth objects (NEOS), has spectral type B 
and a diameter of about 5 km (the largest of NEOS at the moment). The Phaethon albedo is known with 
low accuracy (0.11±0.20), which makes it difficult to obtain an accurate value of its diameter from 
photometric observations. At the moment of closest approach to the Sun, the surface of the asteroid can be 
heated up to 1000 K and above. The period of rotation of the Phaeton around its own axis is about 3.6 
hours, but requires clarification. The very shape of the asteroid also needs refinement. 
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Our results also agree well with the later estimations (B-V) = 0.62±0.01 and (V-R) = 0.33±0.06 [9], 
which were obtained from the observations in the period 2011.11-2012.02. However, our result differs 
statistically significantly from the values (B-V) = 0.67±0.02 and (V-R) = 0.32±0.02 of [2], although the 
value MR = 15.46 (at α=36°) from the same work is close (within 3σ) to our value 15.364±0.040 (at 
α=32°).  

The relative good agreement of color indices obtained in different epochs of observation suggests that 
the reflective properties of the surface of the asteroid have not changed much in 2 decades and, perhaps, 
the assumption that the Phaethon is most likely an "active asteroid", rather than a "dying comet" [10, 12], 
has its grounds. 

From the analysis of differential lightcurves of using three methods, the value of the rotational period 
of the Phaethon of 3.6042 ± 0.0004 hours is obtained, which is consistent within 1σ range with the result 
3.6032±0.0008 hours of [13], but having higher accuracy and is closer to the values of 3.604 of [9] and 
3.603958 of [11]. 
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ФАЭТОН (3200) АСТЕРОИДЫНЫҢ ФОТОМЕТРЛІК ТАЛДАУЛАРЫНЫҢ НƏТИЖЕЛЕРІ 

 
Аннотация. Тянь-Шань астрофизикалық обсерваториясында (ТШАО) Джонсон-Кузиннің B, V жəне R 

үш филтрінде «Цейсс-1000» телескобында ЗБА-бақылау мəліметтері бойынша Фаэтон астероидының 
фотометрлік нəтижелері берілген. Жарқырау қисықтары алынды, стандарттық фотометрлік жүйедегі 
жұлдыздық шаманың мəндері, сонымен бірге (B-V) жəне (V-R) түс көрсеткіштері анықталды. Гелиоцентрлік 
жəне геоцентрлік бірлік қашықтықтағы жұлдыздық шаманың орташа мəндері: MB=16.306±0.033, 
MV=15.75±0.02, MR=15.36±0.04. Сəйкесінше түс көрсеткіштері: B-V)=0.56 ±0.03, (V-R)=0.38±0.03. 
Дифференциалдық жарқырау қисығының талдаулары минимальды дисперсиялы фазалық қисық (PDM), (LS) 
периодограммасы Ломб-Скаргл (Lomb-Scargle) жəне (Ψ) аралас статистикалық талдаулар əдістерімен жүзеге 
асты. Нəтижесінде астероидтың айналу периодының мəні анықталды. Үш əдіс жəне үш фильтр бойынша 
айналу периодының орташа өлшенген мəні 3.6042 ± 0.0004 сағат.  

Тірек сөздер: Объектілер: астероидтар; бақылаулар; ЗБА-бақылаулары: мəліметтердің талдаулары; 
əдістер: жарқырау қисықтарының талаулары, фотометрия. 
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РЕЗУЛЬТАТЫ ФОТОМЕТРИЧЕСКОГО АНАЛИЗА АСТЕРОИДА ФАЭТОН (3200) 
 
Аннотация. Представлены результаты фотометрии астероида Фаэтон по данным ПЗС-наблюдений на 

телескопе «Цейсс-1000» Тянь-Шаньской астрофизической обсерватории (ТШАО) в трех фильтрах, B, V и R 
Джонсона-Кузина. Получены кривые блеска, определены значения звездных величин в стандартной 
фотометрической системе, а также показатели цвета (B-V) и (V-R). Средние значения звездных величин на 
единичных гелиоцентрическом и геоцентрическом расстояниях: MB=16.306±0.033, MV=15.75±0.02, 
MR=15.36±0.04. Соответствующие показатели цвета: (B-V)=0.56 ±0.03, (V-R)=0.38±0.03. Анализ 
дифференциальных кривых блеска проведен методами минимальных дисперсий фазовой кривой (PDM), 
Ломб-Скаргл (Lomb-Scargle) периодограммой (LS) и анализом комбинированной статистики (Ψ). В 
результате определено значение периода вращения астероида. Средневзвешенное значение периода 
вращения по трем фильтрам и трем методам 3.6042 ± 0.0004 часа.  

Ключевые слова: Объекты: астероиды; наблюдения: ПЗС-наблюдения: анализ данных; методы: анализ 
кривых блеска, фотометрия 
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