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Introduction: The monitoring of very bright fire-

ball events is one of the aims of the SPanish Meteor 
Network (SPMN), as these allow us to collect very 
valuable information on the origin and properties of 
large meteoroids that can give rise to the relatively rare 
potential meteorite-dropping bolides. Thus, one of the 
main goals of our meteor network is the analysis of the 
physico-chemical properties of these meteoroids from 
multiple station data, as a continuous monitoring of the 
night sky can provide useful data to improve our 
knowledge of the mechanisms that deliver these mate-
rials to the Earth. In this context, we have imaged on 
October 13, 2009 a double-station sporadic fireball 
with an absolute magnitude of about -10±1. The analy-
sis of this event is presented here.  

Methods: The sporadic fireball considered here 
was simultaneously recorded from two SPMN meteor 
observing stations (Sevilla and El Arenosillo) that em-
ploy high-sensitivity monochrome CCD video cam-
eras, most of them manufactured by Watec Corpora-
tion [1, 2, 3]. Both stations are separated by a distance 
of about 70 km and the imaging devices are configured 
in such a way that the common atmospheric volume 
monitored by these cameras is maximized. 

The AVI video files recorded by the automatic de-
tection software are then processed to calculate the 
radiant and the atmospheric trajectory of the bolide by 
using the planes intersection method [4]. This is per-
formed with the Amalthea software [5, 6], which also 
calculates the preatmospheric velocity V∞ 

by fitting the 
velocity values measured at the earliest part of the 
fireball's trajectory to a suitable model. Once this ve-
locity and the apparent radiant are known, the orbital 
parameters of the corresponding meteoroid can be cal-
culated by following the procedure described in [4]. 

Results and discussion: An absolute magnitude of 
about -10±1 was estimated for the bolide imaged on 
October 13, 2009, at  0h31m27.2±0.1s UT (Fig. 1). 
The fireball (code SPMN131009), that has been named 
"Tarazona" because of the village over which it 
reached its maximum brightness, started its luminous 
phase at a height of 86.3±0.5 km, and finished at about 
40.5±0.5 km. So, a meteorite fall seems to be unlikely 
in this case. The radiant (Fig. 2) and orbital data ob-
tained with the Amalthea software for this sporadic 
event are shown on table I. This orbit has been plotted 
in Fig. 3. The results reveal a 3/2 resonance with Jupi-

ter. The preatmospheric velocity calculated from the 
velocities measured at the beginning of the meteor trail 
was V∞=15.0 ±0.3 km/s. The projection on the ground 
of this event is shown in Fig. 4. With respect to the 
possible origin of the meteoroid, our ORAS software 
(ORbital Association Software) indicates that one 
NEO (object 2007VG3) could be the parent body of 
this particle, with a value of the Southworth and Haw-
kins dissimilarity criterion [7] DSH=0.12. 

  
Radiant data 

 Observed Geocentric Heliocentric 
R.A. (º) 300.0±0.2 296.1±0.2 - 
Dec. (º) 7.9±0.1 1.6±0.3 - 

Ecliptical 
longitude(º) 

- - -66.9±0.1 

Ecliptical 
latitude(º) 

- - 5.6±0.2 

V∞ (km/s) 15.0±0.30 10.2±0.4 39.4±0.4 
Orbital data 

a(AU) 3.9±0.5 ω (º) 186.1±0.1 
e 0.74±0.03 Ω (º) 200.4681±10-4

q(AU) 0.9951±0.0001 i (º) 5.7±0.3 
Q(AU) 6.9±1.1   

      Table 1. Radiant and orbital data (J2000) for the 
SPMN131009 sporadic fireball. 
 

Conclusions: We are employing high-sensitivity 
CCD video devices to obtain radiant and orbital infor-
mation about large meteoroids ablating in the Earth's 
atmosphere. This is very useful to fully characterize 
potential meteorite-dropping events, as meteorites are 
very valuable samples coming from different objects in 
the Solar System, but they are usually recovered with-
out information about their parent bodies. Thus, it is 
important to obtain precise orbital data for events that 
could give rise to meteorites in order to reach a much 
better understanding of the different dynamical proc-
esses that deliver them to the Earth. In this sense, the 
analysis of the mag. -10±1 fireball of sporadic origin 
studied here has provided information about the radi-
ant and the orbit of the corresponding meteoroid. Or-
bital dissimilarity criteria have also provided the pos-
sible identification of its parent body. 
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Figure 1. The Tarazona bolide (SPMN131009), 

with an absolute magnitude of –10±1, imaged from 
Sevilla.  

 

 
Figure 2. Radiant obtained by performing the as-

trometric calibration from the two meteor observing 
stations (1. Sevilla and 2. Arenosillo). 

 

  
 

 
 

Figure 3. Heliocentric orbit of the SPMN131009 
fireball. For comparison, the orbits of Jupiter, Mars 
and Earth are also shown.. 

 
 

 
Figure 4. Projection on the ground of the atmos-

pheric trajectory of the Tarazona fireball (SPMN 
131009). 
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