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Introduction:   On October 8, 2011 around 20 UT, 

the Draconid meteor shower showed an exceptional 
outburst. This activity was forecasted by meteoroid 
stream modeling [1]. The science of the forecasting of 
the meteor shower is now robust enough that large 
observation campaigns can be organized. Several air-
borne and ground-based missions have been organized 
with success in the past [2]. In this paper, we describe 
the airborne and ground-based observation campaigns 
for the 2011 Draconids.  

What was exceptional about the 2011 Dracon-
ids?  The Draconids are slow meteors, originating 
from Comet 21P/Giacobini-Zinner. This Jupiter Fam-
ily comet is suspected to carry a relatively high propor-
tion of organic material in its grains [3]. The Draconids 
meteoroids are also known to be the most fragile mete-
oroids, making them potentially the most pristine ma-
terial falling to Earth today. Moreover, the past Dra-
conids storms observed in 1933 and 1946 are perhaps 
caused by the trails  ejected in 1900. The predicted 
2011 Draconids might also be caused by the exact 
same trail, allowing us to calibrate past observation 
reports claiming up to 12,000 meteors per hour. 

 Goal of the campaign:  During this campaign, we 
aimed to record the exceptional 2011 Draconids out-
burst, in order to derive the spatial density of the 1900 
trail, so as to better understand what was observed dur-
ing past storms using modern observing techniques. In 
addition, we set out to verify whether or not a second 
outburst would occur expected from trails ejected dur-
ing the 19th century from comet orbits before its dis-
covery. The witness of such an outburst would tell us a 
lot about the pre-1900 orbit of the comet. The dissemi-
nation of cometary grains potentially carrying organic 
molecules in the solar system motivated the spectro-
scopic observation of the disintegration of the Dracon-
ids meteoroid in the Earth’s atmosphere. 

  What did we do?  In order to maximize the 
chances of a successful observation, we decided to use 
two research aircrafts that would put us above the 

clouds. The first plane belongs to France (CNRS-
INSU/CNES/MeteoFrance) and is operated by the 
SAFIRE organization. The second is owned and oper-
ated by the German DLR. Allsky [4], wide field [5] as 
well as narrow field cameras [6] were deployed at each 
window (side and roof) of the two planes. Intensified, 
visible as well as infrared cameras [7] were used as 
well for imagery as for spectroscopy modes. In addi-
tion, still images [8] were continuously recorded. 17 
cameras were used in total. The flight path took us 
over Scandinavia for a total of eight hours. 

In addition, ground-based observation stations were 
deployed in Germany [9], Greece, and southern 
France. Double station observations were used to count 
the meteors and measure their orbits, as well as corre-
late meteor debris trains detected by lidar to optically 
observed meteors. 

This campaign was a stellar example of ongoing in-
ternational collaborations for meteor outburst observa-
tions.  

References: [1] Vaubaillon J. et al. (2011) WGN, 
39, 59-63 [2] Jenniskens & Vaubaillon (2007), AGU 
Meeting, #P14C-03,. [3] Kiselev et al (2000), EM&P, 
82/83, p. 141, [4] Toth et al (2011), Pub Astr.  Soc. 
Japan, 63, 2, 331, [5] Oberst et al (2011), P&SS, 59, 1, 
1, [6] Koten et al (2011), EM&P, 108, 1, 69, [7] Taylor 
et al (2007), Adv. Spa. Res., 39, 4, 544, [8] Colas et al 
(2011), EPSC, 1323, [9] Jenniskens et al (2011), Ica-
rus, 216, 1, 40 

Acknowledgement: The forecasting of the meteors 
shower was performed on the CINES supercomputer 
located in Montpelier, France. The French aircraft 
flight was partly funded by 
CSAA/INSU/CNRS/MeteoFrance and operated by 
SAFIRE. The flight of the DLR Falcon was supported 
by EUFAR (FP7 EC funded project). CAMS is sup-
ported by the NASA PAST program.  To some extent, 
this project was supported by the city of Paris, the 
Paris observatory, the French national planetary pro-
gram (PNP). 

6280.pdfAsteroids, Comets, Meteors (2012)


