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Introduction: The Geminids is the densest annual 

meteoroid stream whose parent body is Asteroid 

(3200) Phaeton. Its activity on Earth extends from 

about Nov. 27 to Dec. 18, and peaks on Dec. 13-14 [1]. 

The asteroidal origin of the Geminids suggests that this 

stream could be a potential meteorite producer. The 

analysis of several Geminid fireballs observed between 

2009 and 2010 from Spain supports this idea [2]. In 

this work we present the preliminary analysis of emis-

sion spectra produced by meteoroids from the Gem-

inids stream. These were obtained in the framework of 

the systematic spectroscopic campaign developed in 

the framework of the SMART project (Spectroscopy of 

Meteoroids in the Atmosphere by means of Robotic 

Technologies) [3, 4]. 

 

 
Figure 1. Sum-pixel image of a mag. -10 Geminid 

fireball recorded from the SMART meteor-observing 

station located at La Hita Astronomical Observatory on 

2018 Dec. 14 at 23h35m15s UT. 

 

Instrumentation: The activity of the 2018 Gem-

inids has been monitored from 6 meteor-observing 

stations in Spain. These stations operate in the frame-

work of the SMART project: Sevilla, Huelva, La 

Sagra, Sierra Nevada, Calar Alto, and La Hita. High-

sensitivity 1/2" black and white CCD video cameras 

(models Watec 902H and 902H Ultimate) endowed 

with fast aspherical optics (f0.8) were employed. Some 

of these cameras are configured as spectrographs by 

attaching holographic diffraction gratings (with 500 or 

1000 lines/mm, depending on the device) to the objec-

tive lens [3, 4]. High-definition and high-sensitivity 

color CMOS video cameras have been also employed 

to record Geminid meteors from the meteor-observing 

stations located at Sevilla and La Hita. 

Preliminary results: In the recordings checked as 

far as now, 21 emission spectra produced by bright 

Geminid events were found. These spectra were ob-

tained during the peak activity of this meteor shower. 

All of these events are multi-station meteors with mag-

nitude raging from about -10 to -5. This allowed us to 

determine their atmospheric path and radiant of these 

meteors, but also the heliocentric orbit of their parent 

meteoroids. Radiant and orbital information has been 

employed to confirm that these meteors are associated 

with the Geminid stream. The brightest of them, which 

was recorded on 2018 Dec. 14 at 23h35m15s UT, is 

shown in Figure 1. 
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Figure 2. Calibrated emission spectrum of a Gem-

inid meteor recorded on 2018 Dec. 14 at 3h30m55s UT 

 

The emission spectra produced by these bolides 

were processed by means of the ChiMet software, 

which was developed by J.M. Madiedo and follows the 

method described in [3, 4]. As in previous works, the 

raw signal was calibrated in wavelengths by identifying 

typical lines produced by meteor plasmas (Ca, Fe, Mg 

and Na multiplets). Then, the signals were corrected by 

taking into account the spectral response of the spec-

trograph. Most lines correspond to neutral Fe multi-

plets, but the contributions from the Mg I-2 triplet 

(516.7 nm) and the Na I-1 doublet (588.9 nm) are very 

remarkable. These calibrated spectra exhibit a signifi-

cant diversity in the relative strength of some of the 

most important emission lines. These differences could 
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be related to the diversity in the composition of the 

grains inside 3200 Phaeton and/or the different age of 

these meteoroids. This is currently under analysis. 

Conclusions: The activity of the 2018 Geminids 

was monitored in the framework of the SMART pro-

ject from 6 meteor-observing stations located in Spain. 

Up to now, 21 emission spectra have been found in our 

recordings. These correspond to meteors with magni-

tude ranging from -10 to -5. The spectra are dominated 

by several emission lines from neutral Fe, and by the 

Mg I-2 and Na I-1 multiplets. A significant variation of 

the relative luminosity of the main emission lines has 

been found in these spectra. These differences are cur-

rently being analyzed. 
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