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SUMMARY: The results of the photoelectric recording of the eclipse of Jovian
satellite Io by satellite Europa on April 3, 1991 are presented. This event gave us
the opportunity to obtain not only the light curve of the phenomenon, but also the

Europa’s radius.

The observation of Jupiter satellite Io’s eclipse

by Europa was carried out on Apnil 3, 1991. at

Belgrade Observatory (L=-20°30'49"6; ® = 44°48
1274; h = 260m) with the Zeiss Equatorial Refrac-

tor of 65cm aperture and 1055cm focal length and

polarimeter (photomultiplier EMI 9502B; glass fil-
ter 2mm GG11) with stationary analyzer (polaroid).

The 60” diaphragm contained only the eclipsed satel-
lite Io’s image. The analogous data registering was

performed on the Servogor paper recorder. The time:

from the standard Rohde-Schwarz clock of the Ob-
servatory’s Time Service was registered on the paper

sheet. The error of the overall timing is probably less
than one second. The sky brightness measurement
was executed after the end of the phenomenon. Gen-

erally, in our measurements the sky signal is stable

during a short time interval of several minutes.: .

- The recorded signal on the paper sheet was av-
eraged over five seconds intervals (one centimeter on
the paper) throughout the recording. These data of
the Io signal (130 points) in the arbitrary units after

subtraction of the sky signal are presented in Table
1 and in Fig. 1. The points numbered 39 through

43 are missed because of checking of the satellite’s
position on the diaphragm. The measurements be-

tween numbers 92 and 117 are corrected for the ef-
fects caused by the different positions of the satellite

image on the diaphragm. *

- The lo signal was sinusoidally modulated by
about 20 seconds period throughout the observation.
That was because Jupiter image near the ovter edge
of the diaphragm drifted perioc%ica.ly by the imperfect
telescope diurnal motion. This was confirmed 1n a
special experiment after the eclipse.

From the very beginning of the observation
there set in a weakening of the signal lasting till the
beginning of the umbral eclipse. After the end of the
umbral eclipse the signal was getting ever stronger
approximately during the same time interval as the
one assotiated with its weakening before the phe-
nomenon. This could be explained as a consequence
of the penumbral eclipse.

On the basis of our photoelectric data the du-
ration of the eclipse was 355 ¢ 4, starting at 18" 28™
3140 UT, with maximum at 18" 31™ 46 * 9 and end-
ing at 18" 34™ 264 UT. The best fitting with the
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Table 1. Eclipse of Jupiter satellite Io by Europa observed in Belgrade on April 3, 1991 (at 18" UT).

p
-

No UT SIGNAL] [fo_____ UT__— SIGNAL]
1 26™ 5840 64.8 49 30™ 59329 45.8
2 27 3.0 64.5 50 31 5.0 45.7
3 27 8.1 64.1 51 31 9.7 45.1
4 27 13.1 63.9 52 31 14.7 44.5
5 27 18.1 63.6 53 31 19.6 44.4
6 27 23.2 63.4 54 31 24.6 44.1
7 27 28.2 63.4 55 31 29.6 43.7
8 27 33.2 63.2 56 31 34.5 43.5
9 27 38.3 62.9 57 31 39.5 43.2
10 27 43.3 62.7 58 31 44 .4 42.9
11 27 48.3 62.6 59 31 49.4 42.9
12 27 53.4 62.6 60 31. 54.3 43.1
13 27 58.4 62.4 61 31 59.3 43.5
14 28 3.4 62.4 62 32 4.2 44.0
15 28 8.4 62.2 63 32 9.1 44.9
16 28 13.5 62.4 64 32 14.3 46.0
117 28 18.5 62.4 65 32 19.5 47.2
18 28 23.5 62.3 66 32 24.6 48.0
19 28 28.5 62.1 67 32 29.8 48.9
20 28 33.6 61.8 68 32 35.0 49.5
21 28 38.6 61.6 69 32 40.2 49.9
22 28 43.6 61.2 70 32 45.4 50.7
23 28 48.7 61.0 71 32 50.5 51.5
24 28 53.7 60.8 72 32  55.7 52.5
25 28 58.7 60.6 73 33 0.9 53.1
26 29 3.7 60.0 74 33 6.1 54.4
127 29 8.7 59.2 75 33 11.3 55.1
128 29 13.7 58.9 76 33 16.4 56.2
29 29 18.8 58.2 77 33 21.6 56.9
30 29 23.8 57.6 78 33 26.8 58.0
131 29 28.9 56.8 79 33 32.0 58.8
32 29 33.9 56.4 80 33  37.2 59.7
33 29 38.9 55.5 81 33 42.3 60.4
34 29 43.9 54.3 82 33 47.5 60.5
135 29 49.0 53.8 83 33 52.7 61.3
136 29 54.0 53.0 84 33 57.9 61.5
37 29 59.0 52.6 85 34 3.1 61.7
138 30 4.1 52.0 86 34 8.2 61.8
139 30 9.1 - 87 34 13.4 61.8
40 30 14.2 - 88 34 18.6 61.9
41 30 19.2 - 89 34 23.8 62.2
|42 30 24.3 ~ 90 34 29.0 62.5
43 30 29.3 - 91 34 34.1 62.7
44 30 34.4 49.0 92 34 39.3 62.5
45 30 395 48.6 93 34 44.5 62.4
46 30  44.6 48.1 94 34 49.7 52.4
47 .30 49.7 47.0 95 34 549 62.3
48 30 54.8 46.5 96 35 0.0 62.6



ECLIPSE OF JUPITER SATELLITE IO BY EUROPA ON APRIL 3, 1991 OBSERVED AT BELGRADE OBSERVATORY

Table 1 continued

No _____UT —__SIGNAL
97 - 35™m 522 62.5 114 - 36™ 3343 64.8
08 35 10.4 62.5 115 36 38.5 64.9
99 35 15.6 62.5 116 36 43.7 65.0
100 35  20.8 62.6 117 36 48.9 65.0
101 35  26.0 63.2 118 36 54.0 65.2
102 35 31.2 63.1 119 36 59.2 65.3
103 35  36.3 63.5 120 37 4.4 65.3
104 35 41.5 63.6 121 37 0.6 65.2
105 35  46.7 63.7 122 37 14.8 64.9
106 35 51.9 63.8 123 37 19.9 64.9
107 35  57.1 63.9 124 37 25.1 64.7
108 36 2.2 64.0 125 37 30.3 64.5
109 36 7.4 64.1 126 37 35.5 64.8

{110 36 12.6 64.0 127 37 40.7 65.0
111 36  17.8 64.2 128 37 45.8 64.9
112 36 . 23.0 64.0 129 37 51.0 64.8
113 36  28.1 64.1 130 37  56.2 64.8
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Fig.1. Photoelectric signal of Io (in arbitrary units) during the eclipse by Europa on April 3,1991 observed
in Belgrade. |
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ephemerides is for the maximum of the eclipse. The
existing asymmetry of the light curve and earlier be-
ginning and ending of the eclipse compared with the
ephemerides deserve a further analysis.

Using such results of photometrictric observa-
tions, we derived the semidiameter ratio Rz/R; =

0.75 + 0.005 (assuming that both satellites have the

uniform surface brightness and the same albedos).
The value of the radius Rl of lo, obtained with a
high degree of precision by Taylor (1972) from the

occultation of Beta Scorpin by this satellite, is used
in determination of Europa’s radius

Rz = 1372.Tkm.
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[IOMPAYERE JYIIUTEPOBOI" CATEJIMTA YO CATEJIMTOM EBPOIA
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YIK §21.8:523.45-87* 1-87*2
IIpemXxo0HO caonutmerse

Y OBOM paly CaolliTeH! Cy OCHOBHM pe3yJiTaTH
[locMaTpala roMpadcwa Jyrnureposor carenuta Ho
catesiMToM EBpona ca ACTPOHOMCKE OTICEpBATOPUjE Y
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Beorpany 3. anpuna 1991. roauue. Ilata je KpuBa
[IDOMCEHE cjaja M H3IBELEH TMNOAYNpedHMK caTeJauTa
Espona.



