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Abstract Seasonal glint, a unique phenomenon of GEO satellites, is caused by the
special solar illumination condition and the motion characteristics of solar panels.
Ground-based optical telescopes routinely observe noticeable glints from GEO
satellites. These glints can be remarkably bright, often exceeding several magnitudes.

Analysis on these glints can provide valuable characterization information of GEO
*EIRAMBERE T (018GIHZ2022013GC) FMERERM &I (2025YFE0107000) #[E)EEf



satellites. Measured brightness, including the duration and amplitude of the glints,
can be exploited to estimate the size and orientation of the solar panels.
Characteristics of glint is firstly summarized based on the glints of two GEO
satellites after the autumnal equinox of Year 2024. The glints of the two GEO
satellites are much brighter, with amplitudes as big as 5 to 6 magnitudes. And these
glints recur from night to night during a week span, but with subtle, incremental
changes in both peak times and brightness. Next, the reason of glint is analyzed and
the glint condition is displayed. Results show that the noticeable glints in each of
these light curves are all caused by the specular reflections off the over-sized solar
panels. And the seasonal glint is related to the declination of Sun. Significant glints
can be observed at minimum solar phase angle when the declination of satellite is
near that of Sun. Then, solar panel offset and size of solar panels of the two satellites
are estimated from the peak feature of light curves by curve fitting and photometric
simulation. The solar panel offset of two satellites may be 2° -4° and 2° , and the
size of solar panels may be 25 m and 15 m, respectively. Moreover, the light curve
during glints is compared with that of before glints, and concludes that the brightness
variation throughout glints is more dramatic than before glints. Finally, glint intensity
of different satellites is compared and quantified. The glint intensity of these two
satellites is significantly greater than those of the neighboring satellites. The results
can provide guidance for observation planning and reference for GEO satellite
characterization.
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Table 1 Parameters of observation telescope

HARFEbR ZH
MLAR L5 —4EFRiE R
BUAR BT 1 &

£8E: 202mm
TS H £t F1.35

14%: D=150mm
PRI &5 QHY4040 CMOS, 4Kx4K
BEKA 9um
M7 10°x10° (100 “F-J7 %)
PRI %% 15 mag CREREEEINE 8s)
GIE: &S 1000 ~F77 F£(100°% 10°)
[ 25 B 3 4 e #] 20 min
I H bR %] 360 i
ik P 5T TG DUR

1.2 BB



B 1 7w e Wi %, B 1) 2 5 EA 00002 eI FEaE I EE, B 1(b) N R ES
BOKE. HTiZEEEmnE R, MHAAE L GEO LA, ZIEN=EHEST L% GEO PA.

Bl 1 T 00002 FT7ERLIZ AR WL & () A= O (b)
Fig.1 Original image of the field of view of satellite 00002(a) and local enlarged image(b)
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Fig.2 An example of the brightest glint observation images of satellite 00002
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Table 2 Orbit elements of satellite 00001 and 00002
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Fig.3 Photometric Precision of satellite 00001 and 00002 of 8 consecutive nights at Mengdong station
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Table 3 Statistical observation data of satellite 00001
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/(UTC) /(mag) /UTC) F/(°) /(°) /(%)
20240926 12:10~13:13 10.957 13:36 19.40 -4.89 -1.63
20240930  12:11~13:13 9.363 13:26 17.77 -4.58 -3.18
20241001 12:11~13:13 9.093 13:36 19.79 -3.85 -3.57
20241002 12:11~13:12 7.194 13:33 19.43 -3.70 -3.96
20241003 12:12~13:12 4.847 13:29 19.80 -3.76 -4.35
20241004  12:12~13:11 6.609 13:31 19.29 -3.44 -4.73
20241005 12:13~13:11 9.490 13:18 16.90 -3.94 511
20241006  12:13~13:10 10.486 13:15 16.54 -3.88 -5.50
20241007  12:13~13:10 9.525 13:29 19.26 -2.90 -5.88
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Table 4 Statistical observation data of satellite 00002
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/(UTC) /(mag) /(UTC) /() Q) /()
20240926  16:42~17:45 9.317 17:48 10.30 -6.12 -1.70
20240930  16:43~17:45 10.785 17:57 12.12 -4.70 -3.26
20241001 16:43~17:44 6.931 17:48 11.03 -5.03 -3.64
20241002  16:44~17:44 5.209 17:44 10.83 -5.02 -4.02
20241003  16:44~17:44 10.628 18:02 13.26 -3.75 -4.42
20241005  16:45~17:43 9.294 17:49 11.82 -4.05 -5.18
20241006  16:45~17:42 9.539 17:47 11.72 -3.97 -5.57
20241007  16:46~17:42 9.396 17:42 11:48 -4.00 -5.95
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Fig.10 Equatorial phase angle light curves of satellite 00001 and 00002 of 8 consecutive nights at Mengdong station
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Fig.15 Location of satellite 00001 observed at Mengdong Station

L 1 1

170

160
150

1
=
<t

() / tonEao]

ll-h'!'-1'i’1‘+'1ﬂl-nn..u-“‘lf'lﬂﬂniii-

NN I TN T Y N T T T T T N N T T T T T O T T N N T T T T T T N T T A T T T N T T T T N T

130
120
110
120 |
115

1
—
—

() / tonEao]

105 F
100

SR TR 00002 [ 5E A7 55 A4S,

Fig.16 Location of satellite 00002 observed at Mengdong Station
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Fig.18 Light curve of satellite 00002 before and after positioning
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Fig.19 Light curve of Beidou GEO satellite 41586 during glint and before glint
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Fig.20 Light curve of satellite 43633 and 50005 near satellite 00001 during glints
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Table 7 Variations of magnitude of satellite 43633 and 50005 during glints

T2 NORAD — SO ZIRT 20min 528 R Z5w ¥ /mag HEANHERT  SRJELIE
T /mag@UTC @UTC Z|/UTC & /mag
20241003 9.3 mag@11:40 6.2 mag@12:00 12:09 3.1 mag
3633 20241007 8.7 mag@11:40 4.5 mag@12:01 12:09 4.2 mag
20241006 8.7 mag@11:25 6.2 mag@11:46 11:48 2.5 mag
20001 20241007 9.0 mag@11:17 7.2 mag@11:40 11:48 1.8 mag
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Fig.21 Light curve of satellite 35696 and 41021 near satellite 00002 during glints
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Table 8 Variations of magnitude of satellite 35696 and 41021 during glints
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. /mag@UTC A Z%I|/UTC /% /mag
TR /mag@UTC /mag@UTC
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ma; : ma, :
35696 s s
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mag@13:15 2.0-2.5
20241007 8.5 mag@12:55 16:14 8.0 mag@13:37
6.0 mag
mag@13:18
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