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Abstract 
Seven α-Capricornid bolides with absolute 
magnitudes ranging from -6 to -10 are analyzed. 
Their atmospheric trajectory is calculated, together 
with the orbit of the progenitor meteoroids. Their 
emission spectra are also discussed, and the relative 
abundances of the main rock-forming chemical 
elements contained in these meteoroids are estimated. 
An overabundance of Mg with respect to the 
expected value for chondritic materials is inferred for 
most of these particles, although the spectra also 
reveal differences in the composition of α-
Capricornid meteoroids that allow us to derive 
information about the parent body of this stream.  

1. Introduction 
Borovička & Weber [1] analyzed the emission 
spectrum of a mag. -5 α-Capricornid fireball. They 
obtained the following abundances relative to Fe: 
Na/Fe =0.04, Mn/Fe = 0.003, Cr/Fe = 0.001, Mg/Fe 
= 3, and Ca/Fe = 0.001. These results suggest an 
overabundance (by a factor of about 3) of Mg in 
196P/NEAT when compared to CI or CM chondrites 
[2-5]. However, additional α-Capricornid spectra 
would be necessary before drawing conclusions 
about this topic. In this context, we present here the 
analysis of seven of α-Capricornid fireballs registered 
over Spain. Their absolute magnitude ranges from -
10.0±0.5 to -6.0±0.5. We discuss the emission 
spectrum recorded for these events and the 
implications that from the inferred chemical 
information can be derived for the nature of the 
parent body of this meteoroid stream. 

2. Instrumentation 
Five meteor observing stations in Spain recorded the 
bolides analyzed here: Sevilla, La Hita, Huelva, El 

Arenosillo and Sierra Nevada. These employ an array 
of automated Watec CCD video cameras (models 
902H2 and 902H2 Ultimate). Their operation is 
explained in [6, 7]. For meteor spectroscopy we 
employed holographic diffraction gratings (1000 
lines/mm) attached to some of these devices. 

 Figure 1. Calibrated emission spectra recorded for 
the α-Capricornid fireballs analyzed here: a) 

SPMN220711, b) SPMN250712, c) SPMN270712, d) 
SPMN280712, e) SPMN180713, f) SMPN260713, g) 

SPMN290713. 
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3. Data reduction and results 
The bolides analyzed here were assigned the SPMN 
codes 220711, 250712, 270712, 280712, 180713, 
260713 and 290713. These codes were given after 
the recording date, with format "ddmmyy". Their 
absolute magnitude ranged from -6.0 to -10.0 and the 
calculated phtometric mass of the meteoroids ranged 
from 210±20 to 10±1 g. The orbital and radiant 
parameters obtained for these double-station events 
confirm that these are α-Capricornids. Our 
videospectrographs recorded the emission spectra 
produced during the ablation of the progenitor 
meteoroids in the atmosphere. The relative 
abundances with respect to Fe inferred from these 
spectra (Fig. 1) are listed in Tab. 1. These were 
obtained by using the technique described in [8]. 
These abundances show that, although the Na 
abundances fit relatively well the expected values for 
chondritic materials, these meteoroids are not 
chondritic. Thus, except for SPMN220711, these 
meteoroids are Mg-rich, with elemental abundances 
for this element higher by a factor of about 2-3 with 
respect to the chondritic value. This is in agreement 
with the result obtained by Borovička & Weber [1]. 
One possibility for this Mg enrichment could be 
associated to a likely high content in the parent comet 
of Mg-rich pyroxene, as has also been reported for 
comet Hale Bopp [9]. 

Table 1. Computed elemental abundances relative to 
Fe derived for the fireballs analyzed in the text.  The 

abundances inferred for other Solar System 
undifferentiated materials are also indicated. 

Object Mg 
±0.08 

Na 
±0.009 

Ca 
±0.005 

T 
(K) 

SPMN220711 0.70 0.031 0.021 4000 
SPMN250712 2.63 0.039 0.005 3900 
SPMN270712 2.78 0.035 0.009 3900 
SPMN280712 2.20 0.029 0.009 3900 
SPMN180713 2.12 0.050 0.028 4000 
SPMN260713 2.29 0.030 0.010 3600 
SPMN290713 2.14 0.029 0.013 3700 
1P/Halley 1.93 0.193 0.121 - 
IDPs 1.34 0.135 0.076 - 
CI chondrites 1.17 0.066 0.078 - 
CM chondrites 1.23 0.041 0.085 - 

 
6. Summary and Conclusions 
We have analyzed seven α-Capricornid bolides with 
absolute magnitudes ranging from -6.0 to -10.0. The 
preatmospheric mass of the meteoroids ranged from 
210±20 to 10±1 g. The emission spectra obtained for 
these events indicate that the progenitor meteoroids 

are Fe-poor with respect to the chondritic value. In 
addition, six of these particles exhibited an 
overabundance of Mg by a factor of about 2-3 with 
respect to the expected value for chondritic materials. 
This could be associated to a likely high content of 
Mg-rich pyroxene in comet 169P/NEAT. 
Nevertheless, the existence of a population of α-
Capricornid meteoroids with a much lower Mg-
content in our sample reveals inhomogeneities in the 
parent comet at the cm-scale. 

Acknowledgements 
The meteor observing stations involved in this 
research have been funded by the first author. We 
also acknowledge support from the Spanish Ministry 
of Science and Innovation (projects AYA2009-13227 
and AYA2011-26522). 

References 
[1] Borovička J., Weber M. (1996) J. Int. Meteor 
Org., 24, 30. 
[2] Jessberger E.K. et al. (1988) Nature, 332, 691. 
[3] Rietmeijer F. (2002) Chemie der Erde, 62, 1. 
[4] Trigo-Rodríguez J.M. et al. (2003). Meteoritics & 
Planetary Science, 38, 1283. 
[5] Lodders K. (2003) ApJ, 591, 1220. 
[6] Madiedo J.M. & Trigo-Rodríguez J.M. (2008) 
EMP 102, 133.  
[7] Madiedo J.M. et al. (2010) Adv.in Astron, 2010, 
1. 
[8] Borovička J. (1993) A&A, 279, 627. 
[9] Wooden D.H. et al. (1999) ApJ, 517, 1034. 


