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Introduction: According to Jenniskens [1], the δ-

Aquilids are active from April 10 to April 16, with a 
maximum peak around April 13. It is currently in-
cluded in the IAU working list of meteor showers with 
code 131 DAL. The proposed parent body of the DAL 
stream is comet C/1984 S1 (Meier). The calculation of 
precise orbital elements can be very helpful to improve 
our knowledge about this poorly-known shower. High-
sensitivity CCD devices can be very helpful for this 
purpose, as these provide information about different 
physico-chemical parameters of meteoroids ablating in 
the atmosphere [2, 3, 4]. We present here the analysis 
of a DAL bolide imaged in the framework of the con-
tinuous meteor and fireball monitoring campaign de-
veloped by the SPanish Meteor Network (SPMN).  

 

 
Figure 1. Composite image of the bolide as re-

corded from Sierra Nevada. 
 

Radiant data 
 Observed Geocentric Heliocentric 
R.A. (º) 306.8±0.3 306.7±0.3  
Dec. (º) 13.0±0.2 12.8±0.2  
V∞ (km/s) 62.2±0.3 60.9±0.3 41.9±0.3 

Orbital parameters 
a (AU) 83±5 ω (º) 119±1 
e 0.99±0.01 Ω (º) 19.79274±10-4 
q (AU) 0.749±0.006 i (º) 120.2±0.3 

Table 1. Radiant and orbital data (J2000). 
 

Instrumentation and methods: The meteor ob-
serving stations that recorded the fireball analyzed here 
(Sierra Nevada and La Murta) employ an array of low-
lux CCD video devices (models 902H and 902H Ulti-
mate, from Watec Corporation) to monitor the night 
sky. The operation of these stations has been described 
in [2, 3]. Data reduction was performed with our 
AMALTHEA software, which employs the planes 
intersection method to determine the atmospheric tra-
jectory and radiant of multi-station events [5]. 

 

 
Figure 2. Apparent trajectory as observed from (1) 

Sierra Nevada and (2) La Murta meteor stations. 
 
Atmospheric path, radiant and orbit: The bolide 

discussed in this work was recorded on April 10, 2011, 
at 3h57m48.9±0.1s UTC (Figure 1). Its apparent tra-
jectory as observed from both meteor stations is shown 
in Figure 3. From the photometric analysis of the im-
ages we concluded that the maximum brightness of 
this event was equivalent to an absolute magnitude of 
about -7±1.  The apparent radiant was located at 
α=306.8º, δ=13.0º. The fireball began at 133.0±0.5 km 
above the ground level, with the meteoroid striking the 
atmosphere with an initial velocity V∞=62.2±0.3 km/s. 
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The bolide penetrated till a height of about 83.0±0.5 
km. Figure 3 shows the projection on the ground of 
this atmospheric path. As can be seen in Figure 1, this 
fireball exhibited a bright fulguration by the end of its 
trajectory, which was due to the sudden disruption of 
the parent meteoroid. This took place at a height of 
about 89.5 km and took place under an aerodynamic 
pressure, calculated in the usual way [6], of 
1.0±0.3×104dyn/cm2. On the other hand, the orbit of 
the parent meteoroid is shown in Figure 4. Orbital and 
radiant parameters are summarized on Table 1. 

 

 
Figure 3. Projection on the ground of the atmos-

pheric trajectory of the fireball. 
 

 
Figure 4. Projection on the ecliptic plane of the or-

bit of the parent meteoroid. 
 
Conclusions: A double-station δ-Aquilid bolide 

was recorded in the framework of our continuous me-
teor and fireball monitoring campaign. Its analysis has 

provided the atmospheric trajectory and radiant of this 
event, and also the orbit in the Solar System of the 
parent meteoroid. 
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