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Introduction: High-sensitivity CCD video devices
are commonly employed to monitor meteor and fire-
ball activity. These systems provide useful data for the
determination, for instance, of radiant, orbital and
photometric parameters [1, 2, 3]. Accurate orbital data
are, for instance, of a paramount importance in order
to infer information about the likely parent body of a
given meteoroid stream [4]. Video spectroscopic tech-
niques provide also very valuable data about the
chemical nature of these particles of interplanetary
matter [3, 5]. With this aim, The SPanish Meteor Net-
work (SPMN) has systematically performed multiple-
station video observations of major and minor meteor
showers since 2006. In this work we analyze a double-
station sporadic fireball imaged in the framework of
our continuous fireball monitoring and spectroscopic
campaigns in 2011.

Figure 1. Composite image of the fireball (upper-
right part of the figure) and its emission spectrum, im-
aged from EI Arenosillo.

Radiant data

Observed Geocentric Heliocentric
R.A. () 3.740.2 3.4+0.2
Dec. (°) 9.9+0.1 7.7+0.1
V., (km/s) 21.14£0.3 17.8+0.3 41.5+0.3

Orbital parameters

a (AU) 14+1 () 227.3+0.1
e 0.94+0.02 Q) | 213.9300+10"*
q (AU) 0.838+0.002 [ i (") 2.66+0.08

Table 1. Radiant and orbital data (J2000).

Methods: To image the fireball discussed here, we
have employed an array of low-lux CCD video cam-
eras manufactured by Watec Co. (models 902H and
902H Ultimate). These operate from two automated

meteor observing stations. The operation of these sys-
tems is explained in [1, 2]. Holographic diffraction
gratings are attached to the objective lens of some of
these CCD devices. In this way, we can image the
emission spectrum produced during the ablation of
meteoroids in the atmosphere. Data reduction is per-
formed with our AMALTHEA software, which ob-
tains trajectory, radiant and orbital parameters by fol-
lowing the methods described in [6]. The analysis of
emission spectra is done with our CHIMET applica-
tion.
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Ifigure 2. Apparelnt trajectory of the bolide as ob-
served from Sevilla (1) and EI Arenosillo (2).

Atmospheric path, radiant and orbit: Figure 1
shows a composite image of the double-station fireball
we recorded on October 27, 2011, at 20h31m44.4+0.1s
UTC. Its apparent trajectory as seen from both stations
is shown in Figure 2. As can be noticed in Fig. 1, the
bolide experienced a bright fulguration at the end of its
atmospheric path because of the sudden disruption of
the parent meteoroid. At that point, the fireball reached
an absolute magnitude of -7+1. The analysis of the
atmospheric trajectory indicates that the bolide began
at about 97.4+0.5 km above the ground level, with the
terminal point located at about 72.7+0.5 km. The me-
teoroid impacted the atmosphere with an initial veloc-
ity V,=21.1+0.3 km/s. The apparent radiant was lo-
cated at o=3.7°, 8=9.9°. With this information, the
orbit was obtained (Fig. 3). The radiant and orbital
parameters are shown in Table 1.
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Figure 3. Projection on the ecliptic plane of the or-
bit of the parent meteoroid.

On the hand, the aerodynamic pressure under
which the final flare shown in Figure 1 took place was
determined. The calculation, which was performed in
the usual way [7], yields 1.8+0.3x10%dyn/cm?.
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Figure 4. Calibrated emission spectrum.

Chemical composition: The emission spectrum of
the fireball was recorded by one of the video spectro-
graphs operating from EI Arenosillo (Figure 1). The
signal, once calibrated in wavelengths and corrected
by taking into account the spectral response of the de-
vice, is shown in Figure 4. As can be noticed, most
lines correspond to Fe | multiplets. The spectrum is
dominated by the emission from Na I-1 (589.5 nm),
Mg 1-2 (516.7 nm) and Fe 1-41 (441.5 nm). The con-
tribution from Ca 1-2 at 422.6 nm was also identified.
Atmospheric N, bands can also be noticed in the red
region of the spectrum.

Conclusions: We have analyzed a double station
mag. -7+1 bolide. Its atmospheric trajectory and radi-
ant were obtained and the orbit of the parent meteoroid
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was also calculated. These data proved the sporadic
origin of this event, which penetrated in the atmos-
phere till a height of about 72 km above the ground
level, exhibiting at that state a sudden disruption of the
meteoroid. The aerodynamic pressure under which this
event took place was obtained. The analysis of the
emission spectrum indicates a high abundance of Na.
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