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SUMMARY. — The following publication gives the results of photo-
graphic observations of artificial satellites made at Asiago during the second 
and third year of this programme. The fixed camera technique and tha t 
with moving film (the la t ter still in its experimental stage) have been used. 

RIASSUNTO. — La seguente nota r iporta i risultati delle osservazioni 
fotografiche di satelliti artificiali, f a t t e ad Asiago durante il secondo e terzo 
anno di questo programma. Sono state usate le tecniche della camera fissa 
e quella del film mobile (quest 'ul t ima ancora in fase sperimentale). 

The second and third year of observations, which are summarized 
in this report, cover the period 1 September 1960 to 31 August 1962. 

As stated in previous papers (L) (2), a great number of satellite pas-
sages, even visible to naked eye, are not recordable by a stationary 
K-37 camera. The limiting magnitude for satellites whose angular 
velocity, relative to the observer, is about 0°.5/sec, can hardly reach 
3.0-3.5. I t is for this that a tracking method lias been devised to record 
faint satellites by transporting the film at such a velocity that for a 
7° arc of the satellite's motion its image is formed almost in the same 
point on the emulsion, in the centre of the field of the camera (3) (4). 
This latter is oriented so that the motion of its film is parallel to that of 
the satellite. 

Four faint satellites, which did not produce any trail in the statio-
nary configuration, have been recorded by moving the film, though the 

(*) Nota presentata al 2° Congresso Internazionale Tecnico Scientifico 
dello Spazio. Roma, 19-23 Giugno 1962. 

(**) Sezione di Asiago del Centro di Studio del CNR per l'Astrofisica. 
Lavoro eseguito coil il contr ibuto del CNR. 
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driving system could not follow the satellite motion exactly. Even 
with a tracking error of 4%, a satellite as faint as 5.5 magnitude as been 
recorded. With an electronically controlled driving mechanism, capable 
of a tracking error lower than 1%, satellites as faint as the 7-8th magni-
tude may be recorded. 

The table summarizes the work of observation. 21 different satellites 
have been observed. Positive results were obtained from 14 of them. 
Predictions were also arranged for some other satellites, that were not 
photographed owing to bad weather. The total number of obtained 
photographs was 198. On 123 of them trails were found, with 62% 
positive results. By excluding the very bright satellite 1960 Iota 1 
(Echo 1), the photographs were 97 and the trails 22, with 23% favourable 
cases. The total number of calculated positions was 186. The accuracy 
for the positions given in the horizontal system is rather poor, 
about 0°.5. 

Preliminary data on the recorded trails were transmitted to Space 
Track Control Center, Bedford, Massachusetts, and later to Goddard 
Space Plight Center, Greenbelt, Maryland, and to Cosmos, Moscow. 

The observing work was carried out by Mr. V. Pertile and by the 
writer. Pertile and Rigoni were in charge of the mechanical control of 
the instruments. 

During the last months the ephemerides issued by the U.S. Air 
Research Centers were found to be very accurate. The predicted times 
of satellite passages agreed within a few seconds with the observed pas-
sages. In the first year of our programme the differences were some 
times as large as 90 seconds or more. Almost all of the predicted passages 
occurred within the 7° field of the finding binocular attached to the 
camera, by using the methods described in (5). This suggests that 
Schmidt telescopes, with focal ratio 2 .5 (or faster) and 6° field, are 
well suitable for photographic tracking of satellites, even without a ro-
tating shutter. With the help of a 7° finder the timing may be obtained 
manually. The 400/500/1.000 mm Schmidt telescope of Asiago might 
record satellites as faint as 5 .5 magnitude at 0°.5/sec, with a gain of two 
magnitudes on the Iv-37 camera. Another suitable telescope is the 
200/300/300 mm Schmidt, with field flattening lens, reported in the 
" Astro 60 " catalogue of Zeiss, Jena. This very fast telescope (f/d = 
1.5) could record satellites as faint as 4 .5 magn. at 0°.5/sec, i.e. one ma-
gnitude fainter than that obtainable with the K-37 camera. I t allows 
for moving the plate holder in order to follow the satellite motion, thus 
increasing the efficiency of the system in tracking faint satellites. 
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Satellite Da te Film No. U.T.(O) 
1950.0 

Remarks Satellite Da te Film No. U.T.(O) 
Decl. (li) R.i (A) Remarks 

1960 Gamma 1 
(Rocket body Transit IB) 
Launch.: 13 Apr. I960 
Decay : 18 Aug. 1961 
Photographs: 10 
Visual observ.: 6 
Recorded trails.: 1 
Phot . Positions: 3 

22 Jan . 1961 195 
i 17 36 16. 

17 36 25. 
f 17 36 40. 

23 
67 
10 

+ 55°18' 
+ 54 26 
+ 52 02 

05 
05 
06 

05.6 
45 .5 
35 .1 

Pulsating. Brightest magn.: 
2 . 5 

1960 Sigma 1 
(Discoverer XVI I I ) 

Lauch : 7 Dec. 1960 
Decay : 2 Apr. 1961 
Photographs: 1 
Visual observ.: 1 
Recorded trails.: none 
Pliot. Positions: none 

27 J an . 1961 197 16 58 14 h 37°5 A. 253° Twilight glow. Magn.: 1.5 
Vel. 1°. 5/s. No trail. 
No fur ther passages occurred 

for Asiago. 

1961 Zeta 1 
(Discoverer X X I ) 

Launch: 18 Feb. 1961 
Decay : 20 Apr. 1962 
Photographs: 3 
Visual observ.: 2 
Recorded trails.: 1 
Phot . Positions: 2 

13 Aug. 1961 286 j 2 32 57. 
) 2 33 40. 

39 
07 

+ 21 22 
+ 27 47 

21 
20 

23.3 
54.4 

Long trail 



























Satellite Date Film No. U.T.(O) 
1950.0 Remarks Satellite Date Film No. U.T.(O) 

Decl. (h) R.A. (A) 
Remarks 

1962 Vpsilon 2 
(Rocket body Cosmos 5) 

23 Aug. 1962 372 19 52 57.8 h 54° A 237° No trail. Delay on Spadats 
predictions: 5m. 

Launch: 28 May 1962 
In orbit. 
Photographs: 1 
Visual observ.: 1 
Recorded trail . : none 
Phot , positions: none 

Unidentified object 26 Jul . 1962 361 20 55 01 h 25° A 300° Magn.: - 0 . 5 ; red-orange co-
lour. The photograph trail 
exhibit a cuspid. Angular 
velocity: in center 0°.2/s. 
Very likely aircraft trail. 
Among satellites, a t tent ion 
must be paid to: 1962 Ome-
ga 1, 1962 A-Zeta 2. 

At tempted observations on tlie following satellites proved unsuccessful: 
1960 Zeta : 5tli Magn.: very low object for Asiago. 
1960 Pi 1 : no sighting. 
1961 Omicron 1 : no sighting. 
1961 Omicron 2 : Doubtfu l sighting. 
1962 A-Del ta 1 : 6th. Magn. 
1962 A-Del ta 2 : no sighting. 
1962 A—Mu 1 : (Yostok I I I ) : 2d magn.; the sky was very bright. Only a rough position obtained, 
i . e . : 14 Aug. 1962, UT 19 12m, h 85°, A .235°. 
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