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ABSTRACT. Odessa Astronomical Observatory
participated in the photometric observations of the
GEO objects from June to September 2004.  The
photometric observations of the GEO objects were
carried out at Observatory Station in Mayaky. For
the observations 50 cm telescope Cassegrain was used.
During the observations 7 light curves was obtained.
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The large number of artificial GEO objects and
risk of its collision are needed the regular monitor-
ing of Near Earth Space (Konovalenko at al., 2003).
At June-September 2004 in Odessa Astronomical Ob-
servatory, simultancously with positional obscrvations,
the photometric obscrvations of the some GEO ob-
jects were organized. The ephemerides were given by
MAO Academy of Science of Russia (Pulkovo). The
photometric observations were obtained at the 50 cm
Casscgrain telescope, in its focus is located electropho-
tometer with receiver of the radiation FEU-79. The
optic-mechanical block and broadband amplifier are
designed by A.I.Movchan. During the observations 7
light curves of such GEQO objects: 98029, 95035, 95099,
Cosmos-X was received. The observed data are given
in the table 1.

The photometric light curves are presented on fig.
1-8. Besides integral light the observations were ob-
tained in filters B and V. The analysis of given results
and scarching of the period were made by means of
software package, including Fourier-analysis. The ob-
tained periods of change of the brightness are given in
the table. Figure 1 shows the changes of the brightness
of GEO object 98029. They were got 21.06.04 during
nearly hour. The brightness of GEO object, after the
calculation of the absorption in atmosphere and adduc-
tions to one distance, is 8.2 magnitude and shows the
small variations with typical time around 22.0 minutes,
that is possible caused by precession of axis rotation.
The fragment of the light curve GEO object 95035 is
given on fig. 2, it shows the change of the brightness

with period of 1.06 sec. In different dates GEO object
95099 reveals such periods: Py = 32.87 sec (28.07.04),
Py = 32.61 sce (16.08.04), Py = 32.22 see (14.09.04).
The value Py = 97.5 sce (28.07.04) and Py = 98.0 scc
(16.08.04) is, possibly, the value of the precession rota-
tion period of the satellite. This is seen from presented
fragment of the light curve on fig. 5. As to object
7 Cosmos-X” | the observed change of the brightness, in
our view, is not caused by proper rotation of the ob-
ject, but periodic moving of the solar battery pancls for
Sun. The calculation of orientation of panels, which re-
flect light as a mirror, for to mirror flashes from curves
of change of the brightness GEO object ”Cosmos - X7
for 12.09.04 shows that its movement occurred, prac-
tically, in plane of the ccliptic. So, direction of nor-
mal in the event of the first flash — o = 176.96°, §
= 4.94°, the second — v = 179.22°, § = 4.96°. The
abscnce of the mirror flash 14.09.04 is cxplained sim-
ply. An obscrvation of the satellite began well later,
than 12.09.04. And orientation for forming the mir-
ror flash became unfavourable. The first maximum on
this light curve under the conditions of luminosity cor-
responds for the third maximum on the light curve for
12.09.04. The change of the brightness superposing on
mirror flashes with the period 44-47 sce is caused prob-
ably by hit mirror ”bunny”, which moves on panels of
the solar battery, on gaps between separate sections
of battery. More exactly estimation is possible in the
case of colourimetric observations of this GEO object.
The orientation of the pancls of the last GEO object
is fairly well saved relatively to Sun, though it slowly
(~ 1.2 degree overnight) moves on orbit. During the
first flash the angle of inclination of the panels to Sun
was 6.5°, during the second one  8.7°. The minimum
inclination of the panels to Sun was ~ 5.0°. This is a
classical inclination of the panels to Sun in active GEO
object. It is known that positional observations allow
to separate the objects on groups depending on char-
acter of the motion relative to the observer on surface
of the Earth (Hernandez & Jehn, 2004). On the other
hand the photometry of GEO objects allows to classify
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Fig. 1: CO 98029 21.06.04 UT,=20"03m05 (integral light) Fig. 2: CO 95035 20.07.04
UT,=23801m56° (V-filtr, fragment)
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Fig. 3: CO 95099 28.07.04 UT,=00"18"02s (integral light, fragment)
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Fig. 4: CO 95099 16.08.04 UT,=20"45"09 (integral light, fragment)
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Fig. 6: CO 95099 16.08.04 UT,=20"19m17¢
(V-filtr, fragment)

Fig. 5: CO 95099 16.08.04 UT,=20"14"07¢
(B-filtr, fragment)
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Fig. 7. CO Cosmos-X 12.09.04 UT,=00"35"42° Fig. 8: CO Cosmos-X 14.09.04
UT.=01"11"56°
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Fig. 9: Theradar curves obtained for GEO object 98029 using Evpatoria RT-70=>Bear Lakes RT-64 bi-static
system got by I.E.Molotov et al. 25.06.2004 on temporary interval of 2.2 minutes. Processing of the reflected radio
signal was carried out in Radio-Physical Research Institute (N.Novgorod) by M.Nechaeva et a. Time to sampling
radio signal — 0.016 sec. On short temporary interval period change to powersis not discovered.
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Fig. 10: The radar curves obtained for GEO object 95099 using Evpatoria RT-70=>Bear Lakes RT-64 bi-static
system got by I.E.Molotov et al. 03.10.2004 on temporary interval of 3.5 minutes. Processing of the reflected radio
signal was carried out in Radio-Physical Research Institute (N.Novgorod) by M.Nechaeva et a. Time to sampling
radio signal — 0.016 sec. Period change of the power: P = 31.85 sec.
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Table 1:
GEO Date of Time of Longitude Time of Spectral Duration Magnitude Period of
objects observation | observation | of the under- accumu- range of of obser- change of the
satellite lation of observa- vations brightness
point (deg) signal (sec) tions (minutes)
98029 21.06.04 | 20"03™05° 44.4E 1 Integral 64.45 8.37-8.05™ ~ 22 min
light
95035 20.07.04 23 01 56 39E 0.2 Integral 30.92 - 1.06sec,
light, 0.53sec,
B,V 0.27sec
95099 28.07.04 00 18 02 42K 0.2 Integral 10.40 12™-8.5™ 97.50sec,
light 32.87sec,
16.48sec,
8.23sec
95099 16.08.04 20 14 07 14E 0.2 Integral 30 13™-10.5™ 98.00sec,
light, 32.61sec,
B,V 16.36sec
95099 14.09.04 00 32 44 3.5E 0.2 Integral 14 12.5™-10.5™ 32.22sec,
light 16.11sec
Cosmos-X | 12.09.04 00 35 42 2.3W 1 Integral 80 12.8™-6.5™ 21.5min
light
Cosmos-X | 14.09.04 01 11 56 3.6W 10 Integral 40 11.77m-11.15™ 21.5min
light
the objects on character of the motion of the center of References

the masses by the methods of astrophysics, that gives
important information, relating to status GEO objects,
and, accordingly, the danger of approach with actively
functioning objects.

On fig. 9, 10 curve changes of intensity a radio-echo
GEO objects 98029 and 95099, received by [.LE.Molotov
et al. 25.06.2004 and 03.10.2004 on Bear Lakes RT-64,
are presented. Small difference is at period object
95099 in optical and radio range possible to explain
so, light curves there is integrated signal from the
whole surface, but radar curves from separate details
of the object. It also explicable different time of the
accumulation.

Hernandez C. and Jehn R.:

2004, Classification of
Geosynchronous objects, ESOC, 6.
Konovalenko A.A., Molotov LLE., Sukhov P.P. et al.:
2003, Proceedings of the conference Near-FEarth
astronomy — 2003, Russian academy of science
institute for astronomy, St.-P., 2, 198.



