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Introduction: In general, meteor and fireball im-

aging systems operate during the night, as these mostly 
employ high-sensitivity recording devices that get 
fully saturated even under twilight conditions. Low-
sensitivity video cameras can be an option to monitor 
fireball activity in broad daylight [1], although the 
calibration of the images to get precise astrometries is 
more complex. But some high-sensitivity CCD cam-
eras with attached autoiris lenses can also operate for 
some period of time before sunset and after sunrise. 
These have the advantage that image calibration is 
straightforward, as these cameras can reach a limiting 
magnitude of +3/+4 and, so, stars recorded by the 
same devices during the night can be used as a refer-
ence for the astrometric calibration of fireballs re-
corded during the day. This can be very useful to get 
precise trajectory, radiant and orbital information of 
very bright bolides that occur in daylight conditions. 

Some of the meteor observing stations operated by 
the SPanish Meteor Network (SPMN) are currently 
monitoring the night sky with high-sensitivity CCD 
video cameras configured in such a way that they can  
also operate during a part of the day. In this context, 
we present here the preliminary analysis of a three-
station sporadic diurnal fireball with an absolute mag-
nitude of about -8±1 imaged at dawn on June 1, 2011.  

Methods: We have employed high-sensitivity 
CDD video cameras (Watec Co., Japan) endowed with 
fast (f1.0) aspherical autoiris lenses to image the three-
station fireball analyzed here. The operation of these 
systems has been described elsewhere [2, 3]. Two of 
the monitoring stations (Sierra Nevada and La Hita) 
work in an autonomous way by means of proper soft-
ware [4]. The third station that recorded this event (La 
Murta) operates from the province of Murcia. Besides, 
some of these CCD video cameras have attached holo-
graphic diffraction gratings (1000 lines/mm) to obtain 
chemical information from the emission spectrum pro-
duced during the ablation of meteoroids in the atmos-
phere [5, 6, 7, 8]. Although these devices were de-
signed to monitor the night sky, they can also work 
under daylight conditions for about 1-2 hours after 
sunrise and before sunset, depending on their orienta-
tion. Thus, cameras pointing far from East can extend 
their operation period during the first hours of the day 
while those pointing far from West are favoured before 
sunset. As this fireball occurred during the day, no 

stars appear in the corresponding images. Stars re-
corded by the same cameras during the night have 
been used to perform the astrometric calibration of the 
images. This has been done with our software 
Amalthea [9, 10]. The atmospheric trajectory and or-
bital parameters were obtained as usual [9]. 

Results and discussion: The mag. -8 sporadic 
fireball analyzed here (code SPMN010611) was simul-
taneously recorded from three SPMN meteor observ-
ing stations on June 1, 2011 at 4h09m06.3±0.1s UT, a 
few minutes after sunrise (Fig. 1). The radiant and 
orbital parameters of the fireball are shown on table I. 
The preatmospheric velocity calculated from the ve-
locities measured at the beginning of the meteor trail 
was V∞=30.0 ±0.3 km/s. Its heliocentric orbit has been 
plotted in Figure 2. 

The emission spectrum could also be imaged from 
Sierra Nevada. Although it was obtained under unfa-
vourable conditions because of daylight, major fea-
tures can still be recognized. It was calibrated in wave-
lengths by using typical metal lines (Ca, Fe, Mg, and 
Na multiplets) and corrected by taking into account the 
efficiency of the imaging device. The raw spectrum is 
shown on Fig. 2, where the processed spectrum ob-
tained by our recently developed CHIMET software is 
also included. Most prominent lines correspond to Fe 
I-5 (374.5 nm), Ca I-2 (422.6 nm), Mg I-2 (516.7 nm) 
and Na I-1 (588.9 nm). 
 

Radiant data 
 Observed Geocentric Heliocentric 
R.A. (º) 256.2±0.3 253.8±0.3 - 
Dec. (º) 16.4±0.3 15.0±0.3 - 
Ecliptical 
longitude(º) 

- - -162.7±0.4 

Ecliptical 
latitude(º) 

- - 24.9±0.3 

V∞ (km/s) 30.0±0.3 28.2±0.3 40.5±0.3 
Orbital data 

a(AU) 8.4±1.5 ω (º) 249.5±0.6 
e 0.91±0.01 Ω (º) 70.1934±10-4

q(AU) 0.698±0.004 i (º) 30.2±0.4 
Q(AU) 16.2±3.0   
      Table 1. Radiant and orbital data (J2000) for the 
SPMN010611 fireball. 
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Conclusions: We employ high-sensitivity CCD 
video cameras with fast lenses and attached holo-
graphic diffraction gratings to monitor meteor and 
fireball activity during the night. But these devices can 
be also used to image bright fireballs during the day 
when autoiris fast lenses are employed. Thus, we have 
obtained radiant, orbital and chemical information for 
a three-station mag. -8 sporadic diurnal fireball.  

 

 
Figure 1. The SPMN010611 fireball imaged from 

a) La Hita b) La Murta and c) Sierra Nevada. The re-
gion containing the bolide has been contrasted for a 
better visualization of the event.  
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Figure 2. Heliocentric orbit of the SPMN010611 

sporadic fireball. The orbits of Earth, Jupiter and Sat-
urn have been included for comparison.  

 
Figure 3. Raw and processed emission spectrum of 

the SPMN010611 fireball. 
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