
ISBN 978-2-87355-024-4

Proceedings of the
International Meteor Conference

La Palma, Canary Islands, Spain

20–23 September, 2012

Published by the International Meteor Organization 2013

Edited by Marc Gyssens and Paul Roggemans



Proceedings of the International Meteor Conference
La Palma, Canary Islands, Spain, 20–23 September, 2012
International Meteor Organization
ISBN 978-2-87355-024-4

Copyright notices

c© 2013 The International Meteor Organization
The copyright of papers in this publication remains with the authors.

It is the aim of the IMO to increase the spread of scientific information, not to restrict it. When material is
submitted to the IMO for publication, this is taken as indicating that the author(s) grant(s) permission for
the IMO to publish this material any number of times, in any format(s), without payment. This permission is
taken as covering rights to reproduce both the content of the material and its form and appearance, including
images and typesetting. Formats may include paper and electronically readable storage media. Other than
these conditions, all rights remain with the author(s). When material is submitted for publication, this is also
taken as indicating that the author(s) claim(s) the right to grant the permissions described above. The reader
is granted permission to make unaltered copies of any part of the document for personal use, as well as for
non-commercial and unpaid sharing of the information with third parties, provided the source and publisher
are mentioned. For any other type of copying or distribution, prior written permission from the publisher is
mandatory.

Editing team and Organization

Publisher: The International Meteor Organization
Editors: Marc Gyssens and Paul Roggemans
Typesetting: LATEX2ε (with styles from Imolate 2.4 by Chris Trayner)

Printed in Belgium

Legal address: International Meteor Organization, Mattheessensstraat 60, 2540 Hove, Belgium

Distribution

Further copies of this publication may be ordered from the Treasurer of the International Meteor Organization,
Marc Gyssens, Mattheessensstraat 60, 2540 Hove, Belgium, or through the IMO website (http://www.imo.net).



Prel
im

ina
ry

 ve
rsi

on

Pro
eedings of the IMC, La Palma, 2012 1Meteor a
tivities within EuroplanetJürgen Oberst1,2, Apostolos Christou3, Maria Gritsevi
h4,5,6, Anastasios Margonis2,Detlef Kos
hny7, Anita Heward8, and Thierry Fou
het9,10

1German Aerospa
e Center (DLR), Rutherfordstraÿe 2, D-12489 Berlin, Germanyjuergen.oberst�dlr.de
2 Institute of Geodesy and Geoinformation S
ien
e, Te
hni
al University of Berlin, Straÿe des17. Juni 135, D-10623 Berlin, Germanyanastasios.margonis�tu-berlin.de

3 Armagh Observatory, College Hill, Armagh, BT619DG, United Kingdomaa
�arm.a
.uk
4 Institute of Me
hani
s and Fa
ulty of Me
hani
s and Mathemati
s,Lomonosov Mos
ow State University, Mi
hurinsky Pr. 1, Mos
ow, 119192, Russia

5Department of Physi
s, University of Helsinki, Gustaf Hällströmin katu 2a,FIN-00560 Helsinki, Finland
6Dorodnitsyn Computation Center of the RAS, Vavilova Ul. 40, Mos
ow, 119333, Russiagritsevi
h�list.ru

7European Spa
e Agen
y, European Spa
e Resear
h and Te
hnology Centre (ESA/ESTEC),Keplerlaan 1, NL-2201AZ Noordwijk, the Netherlandsdetlef.kos
hny�esa.int
8University College London, Gower Street, London, WC1E6BT, United Kingdomanitaheward�btopenworld.
om

9 Pierre et Marie Curie University, pla
e Jussieu, F-75005 Paris, Fran
e
10Paris Observatory, 61 avenue de l'Observatoire, F-75014 Paris, Fran
ethierry.fou
het�obspm.frThe Europlanet proje
t (http://www.europlanet-ri.eu/) is being 
arried out under the SeventhFramework Programme (FP7) of the European Union with the aim to in
rease the produ
tivity ofplanetary proje
ts, improve European s
ienti�
 expertise in relevant resear
h areas, and in
reaseoverall knowledge of planetary environments.1 Introdu
tionThe Europlanet Resear
h Infrastru
ture links planetarys
ientists from more than 100 laboratories in Europeand around the world. The proje
t helps planetary s
i-entists to get the best out of their resear
h by orga-nizing networking a
tivities, meetings, and 
onferen
es,providing a

ess to laboratories and �eld sites in Eu-rope, developing new fa
ilities, and 
reating on-line a
-
ess to planetary s
ien
e data. This unique and in-novative strategy has been developed in the frame ofthe Europlanet proje
t with emphasis on maximizingsynergies between di�erent �elds 
ontributing to plan-etary resear
h: spa
e- and Earth-based observations,data redu
tion, laboratory experiments, numeri
al sim-ulations, and modeling. The proje
t is now in its �nalyear, and many of the goals have been a
hieved. Here,we highlight Europlanet a
tivities involving resear
hersinterested in meteors.2 Meteor a
tivities within EuroplanetMeteor a
tivities within Europlanet 
over a wide area:

1. 
ontinued parti
ipation in the European FireballNetwork a
tivities;2. regular Perseidmeteor observing 
ampaigns (2009,2010, 2011, and 2012);3. development of data redu
tion software;4. set-up and testing of digital meteor station(s);5. software development for digital meteor stations;6. development of a prototype lunar impa
t �ash ob-servatory;7. development of the Virtual Meteor Observatory(VMO), an ar
hive for meteor observations;8. student edu
ation and training;9. 
ooperation with amateurs; and10. parti
ipation in Europlanet-RI NA2 Expert Ex-
hange Program.The Te
hni
al University of Berlin (TUB), the GermanAerospa
e Center (DLR), and Armagh Observatory or-ganize international meteor observing 
ampaigns every
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2 Pro
eedings of the IMC, La Palma, 2012summer fo
using on the Perseids meteor shower. Sin
e2009, double-station observations have been 
arried outin the Peloponnese peninsula in Gree
e, involving grad-uate and undergraduate students and lo
al amateur as-tronomers. As a result, a meteor data set 
overing thewhole a
tivity period of the Perseid meteor shower be-tween July 22 and August 20 has been a
quired. Theobservations were made using the Smart Panorami
 Op-ti
al Sensor Head (SPOSH), a 
amera designed to imagefaint, short-lived phenomena on dark planetary hemi-spheres (Oberst et al., 2011). Due to the high sensitivityof the 
amera's sensor and the 
ustom-made wide-anglelens, the 
amera has been su

essfully operated duringour observing 
ampaigns. In 2012, the post-maximuma
tivity of the Perseids was monitored from August 15to 20, favored by the New Moon on August 17. Theredu
tion of the meteor data was done automati
allyusing software developed at the TUB and the DLR. Atpresent, the traje
tories and orbits of 284 meteors havebeen 
omputed (Margonis et al., 2012).The meteor data redu
tion software has been optimizedand extensively tested with data a
quired in 2011 dur-ing the Perseids observation 
ampaign funded by Eu-roplanet and the TUB. The resulting meteor traje
to-ries, radiants, helio
entri
 orbits and their errors havebeen tested against the results of up-to-date publishedmeteor surveys. Furthermore, the method for 
omput-ing the brightness of the meteors was dis
ussed, anda routine was developed whi
h uses the information ofthe 
amera's orientation to automati
ally identify thebrightest stars in an image and retrieve their magni-tudes in di�erent bandwidths from a star 
atalogue.As far as the development of a prototype lunar impa
t�ash observatory is 
on
erned, di�erent te
hniques havebeen dis
ussed whi
h 
ould be applied in order to in-
rease the quality of the images depi
ting the dark sideof the Moon. The study is to be 
ompleted by the end ofthis year, so the te
hniques developed will be availablefor implementation during future lunar observations.The Virtual Meteor Observatory (VMO) has been de-veloped in response to requirements de�ned by a Euro-planet workshop in 2006. It is part of the Europlanet In-tegrated and Distributed Information System (IDIS). Itis 
urrently maintained by the Meteor Resear
h Groupof ESA's Resear
h and S
ienti�
 Support Departmentin 
ooperation with the International Meteor Organiza-tion.To ensure ex
hange of the a
quired knowledge, and tofurther promote small solar system bodies resear
h, aseries of highly su

essful Europlanet workshops wereorganized:1. Meteor Orbit Determination Workshop, Roden,2006 (Kos
hny et al., 2008);2. Impa
t Flashes and Ionospheri
 E�e
ts, Cologne,September 27, 2008;3. MeteoroidE�e
ts on theHermeanExosphere: Ob-

servations, Models andPredi
tions for Future Mis-sions, November 12�13, 2009, Austrian A
ademyof S
ien
es, Spa
e Resear
h Institute, Graz, Aus-tria;4. Meteor Observations, Armagh, 2010;5. Flashes, Craters and Moonquakes: Exploring thePresent-Day Meteor Impa
t Flux on the LunarSurfa
e, O
tober 21-22, 2010, Berlin, Germany;6. The Meteoroid Flux in the Martian Satellite Sys-tem�Models, Predi
tions, Observational Data,and Impli
ations, Mos
ow, Mos
ow State Univer-sity ofGeodesy andCartography (MIIGAiK), July5�6, 20121.These workshops brought together the seemingly dis-parate �elds of meteor astronomy, hypervelo
ity impa
tphysi
s, dust exosphere modelling, 
ratering, planetaryinterior modeling, and spa
e instrumentation under theumbrella of the impa
t pro
ess. Parti
ipants be
ame fa-miliar with the di�erent e�e
ts of impa
ts, the methodsof measuring them, the data redu
tion te
hniques, andthe models used to understand them. The workshopshave helped explore the potential for future intera
tionbetween these �elds with the goal that the knowledgefrom one dis
ipline enhan
es, or even be
omes the en-abling fa
tor to advan
e another. Finally, a future planis to put together a s
hedule of a
tions and events withhigh interdis
iplinary bene�ts to build on the lega
y ofthese intera
tions.A number of meteor publi
ations have resulted from theworkshops and the Europlanet Expert Ex
hange Pro-gram: journal arti
les (Oberst et al., 2011; Christou etal., 2012; Oberst et al., 2012), presentations and postersat s
ienti�
 
onferen
es, in
luding EPSC in 2009�2012(Elgner et al., 2009; Margonis et al., 2010; 2011; 2012).Referen
esChristou A. A., Oberst J., Elgner S., Flohrer J., Mar-gonis A., M
Auli�e J. P., and Kos
hny D. (2012).�Orbital observations of meteors in the Martian at-mosphere using the SPOSH 
amera�. Planet. Spa
eS
i., 60, 229�235.Elgner S., Christou A., Margonis A., Oberst J., andFlohrer J. (2009). �Observations of the Perseids2009 using SPOSH 
ameras�. EPSC, 4, abstra
t,608.Kos
hny D., M
Auli�e J., and Barentsen G. (2008).�The IMO Virtual Meteor Observatory (VMO):ar
hite
tural design�. Earth, Moon, and Planets,102, 247�252.Margonis A., Elgner S., Oberst J., Flohrer J., andChristou A. (2010). �Observations of the Perseids2010 using SPOSH 
ameras�. EPSC, 5, abstra
t,286.1http://europlanet.miigaik.ru/2012/English_version/
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Pro
eedings of the IMC, La Palma, 2012 3Margonis A., Elgner S., Oberst J., Flohrer J., andChristou A. (2011). �Observations of the Perseids2011 using SPOSH 
ameras�. EPSC, 6, abstra
t,237.Margonis A., Flohrer J., Christou A., Elgner S., andOberst J. (2012). �Observations of the Perseids2012 using SPOSH 
ameras�. EPSC, 7, abstra
t,211.Oberst J., Flohrer J., Elgner S., Maue T., MargonisA., S
hrödter R., Tost W., Buhl M., Ehri
h J.,Christou A., and Kos
hny D. (2011). �The smart
panorami
 opti
al sensor head (SPOSH)�A 
am-era for observations of transient luminous eventson planetary night sides�. Planet. Spa
e S
i., 59,1�9.Oberst J., Christou A., Suggs R., Mosher D., DaubarI. J., M
Ewen A. S., Bur
hell M., Kawamura T.,Hiesinger H., Wünnemann K., Wagner R., andRobinson M. S. (2012) �The present-day �ux oflarge meteoroids on the lunar surfa
e�A synthesisof models and observational te
hniques�. Planet.Spa
e S
i., 74, 179�193.


