




…on behalf of all the Rosetta teams

Chasing a comet with the ESA Rosetta mission

Credit: ESA/Rosetta/MPS for OSIRIS Team MPS/UPD/LAM/IAA/SSO/INTA/UPM/DASP/IDA 









Image credit: ALMA / ESO / NAOJ / NRAO / ESA / Hubble / NASA / Judy Schmidt.





Courtesy of National Geographic



Dust tail

Gas/Plasma tail

Hale-Bopp, 1997 credit: ESO
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• Spacecraft Visits to Comets (imaged)
• The Halley Armada

Giotto, Vega 1 and 2, Suisei, Sakigake
• Deep Space 1 (Borrelly)
• Stardust (Wild 2)
• Deep Impact (Tempel 1)
• EPOXI (Hartley 2)
• Rosetta (C-G)

Fly by’s - 100’s km 
10’s km/s



• Spacecraft Visits to Comets (imaged)
• The Halley Armada

Giotto, Vega 1 and 2, Suisei, Sakigake
• Deep Space 1 (Borrelly)
• Stardust (Wild 2)
• Deep Impact (Tempel 1)
• EPOXI (Hartley 2)
• Rosetta (C-G)

<< 100 km at m/s



Philae temple of IsisThe Rosetta Stone

By Ivan Marcialis from Quartucciu, Italy - The Temple of Philae on Agilika Island, 
CC BY-SA 2.0, https://commons.wikimedia.org/w/index.php?curid=3818743

By © Hans Hillewaert, CC BY-SA 4.0, https://
commons.wikimedia.org/w/index.php?curid=3153928

https://commons.wikimedia.org/w/index.php?curid=3818743
https://commons.wikimedia.org/w/index.php?curid=3153928


Credit: ESA/Rosetta/MPS for OSIRIS Team MPS/UPD/LAM/IAA/SSO/INTA/UPM/DASP/IDA 



Snodgrass et al., 2014

Target: 67P/Churyumov-Gerasimenko

Lamy et al., 2007

Courtesy of Art Chmielewski





thanks N. Howes
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Top of the Pops

Alan Price and Georgie Fame - Rosetta

“Rosetta,
 are you better?

 are you well?”











ESO/ESA Snodgrass et al., 2014

ESA/Rosetta/OSIRIS

















photo courtesy of D. Rowlandson
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Borg	  Cube

Deep	  Space	  9

Comet	  67P

Enterprise	  D

Battlestar	  Galactica
Serenity

Enterprise

Courtesy of Christopher Becke  
@BeckePhysics 



Death	  Star	  II
Comet	  67P

Super	  Star	  Destroyer

@BeckePhysics	  	  	  Images	  http://www.merzo.net/	  
	  	  www.esa.int	  

http://www.merzo.net/


The most intense ESA science operations ever 
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ESA/Rosetta/OSIRIS 
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ESA/ROSETTA/PHILAE/ROLIS
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ESA/ROSETTA/PHILAE/ROLIS
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ESA/ROSETTA/PHILAE/ROLIS



38.6m

ESA/ROSETTA/PHILAE/ROLIS
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ESA/ROSETTA/PHILAE/ROLIS
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ESA/ROSETTA/PHILAE/ROLIS
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ESA/Rosetta/Philae/ROLIS

Mottola et al., 2015
Biele et al., 2015
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ESA/Rosetta/Philae/CIVA
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ESA/Rosetta/MPS for OSIRIS Team MPS/UPD/LAM/IAA/SSO/INTA/UPM/DASP/IDA
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67P/C-G 3D shape model and surface model based on Rosetta images / Mattias Malmer, ESA/Rosetta/NAVCAM, MPS for OSIRIS team
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Massironi et al. 2015, Nature



Massironi et al. 2015, Nature

Jutzi	  and	  Asphaug,	  2015	  Science



Thomas et al.,  A+A, 2015
El-MAarry et al.,  A+A, 2015
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ESA/Rosetta/OSIRIS/El-Maarry et al (2016, in preparation)





Biele et al., 2015 ESA/Rosetta/OSIRIS



El Maarry et al., A+A, 2015



El-Maary et al., GRL, 2015



ESA/Rosetta/Philae/CIVA

Bibring et al., 2015







Thomas et al., Science, Vol 347, 2015

ESA/ROSETTA/OSIRIS



‘Cheops’ESA/ROSETTA/OSIRIS

ESA/ROSETTA/NAVCAM

Thomas et al., Science, Vol 347, 2015



‘Cheops’ESA/ROSETTA/OSIRIS

ESA/ROSETTA/NAVCAM

Thomas et al., Science, Vol 347, 2015



Auger et al.,  A + A, 2015

ESA/ROSETTA/OSIRIS



Auger et al.,  A + A, 2015

9P/Tempel 1
ESA/ROSETTA/OSIRIS

NASA/JPL-Caltech/UMD



103P/Hartley

81P/Wild

NASA/JPL-Caltech/UMD

ESA/Rosetta/NAVCAM

NASA - NSSDC



Vincent et al., 2015, 2016



Vincent et al., 2015, 2016



Vincent et al.,  A+A, 2015



Filacchione et al, 2016.

Vincent et al., 2016



ESA/Rosetta/Philae/CIVA

Bibring et al., 2015



Sept 14

Vincent et al., 2016



Nov 14

Vincent et al., 2016



Apr 15

Vincent et al., 2016



Shi et al., 2016



Schloerb et al, 2015.



De Sanctis et al, 2015.



Filacchione et al., 2016ESA/Rosetta/VIRTIS



Groussin et al.  2015



ESA/ROSETTA/MIRO

Biver et al., A&A, 2015 Gulkis et al., Science, Vol 347, 2015 Feldman et al., 2015

ESA/ROSETTA/ALICE

Hassig et al., 2015 Kuspay-Luti et al., 2016

ESA/ROSETTA/Rosina







ESA/Rosetta/ROSINA
Altwegg et al., 2015, Balsiger et al., 2015, Rubin et al., 2015, Bieler et al., 2015



ESA/Rosetta/RPC

 Nilsson et al., Science, Vol 347, 2015 ESA/Rosetta/RPCCourtesy of C. Koenders



ESA/Rosetta/RPC

ESA/Rosetta/RPC

Courtesy of C. Koenders
 Nilsson et al., Science, Vol 347, 2015





ESA/Rosetta/COSIMA
Schulz et al., 2015, Rotundi et al., 2015, Fulle et al., 2015

ESA/Rosetta/GIADA



Jean-Pierre Nilda

Lambert

Jean-Baptiste

Schulz et al., 2015, Rotundi et al., 2015, Fulle et al., 2015, 2016, Della Corte et al., 2016, Langevin et al., 2016 ESA/Rosetta/COSIMA ESA/Rosetta/GIADA
ESA/Rosetta/MIDAS



?





? ?











ESA/Rosetta/OSIRIS 





ESA/ROSETTA/OSIRIS



ESA/ROSETTA/OSIRIS

more conspiracy...



ESA/ROSETTA/OSIRIS
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ESA/ROSETTA/OSIRIS



Tony Angel



Credits: Alan Fitzsimmons / Liverpool Telescope



Colin Snodgrass/Alan Fitzsimmons/Isaac Newton Group



 Credit: Isaac Newton Group/John Davies/Alan Fitzsimmons/Colin Snodgrass.



Extended mission!!!

September 2016















ESA/Rosetta/MPS for OSIRIS Team MPS/UPD/LAM/IAA/SSO/INTA/UPM/DASP/IDA
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ESA/Rosetta/MPS for OSIRIS Team MPS/UPD/LAM/IAA/SSO/INTA/UPM/DASP/IDA



ESA/Rosetta/MPS for OSIRIS Team MPS/UPD/LAM/IAA/SSO/INTA/UPM/DASP/IDA



ESA/Rosetta/MPS for OSIRIS Team MPS/UPD/LAM/IAA/SSO/INTA/UPM/DASP/IDA

compare and contrast with February 2014
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ESA/Rosetta/MPS for OSIRIS Team MPS/UPD/LAM/IAA/SSO/INTA/UPM/DASP/IDA





photos courtesy of C. Carreau





http://www.ekaterina-smirnova.com



Courtesy of Brian May ESA/ROSETTA/OSIRIS







“This one’s for all the scientists in the audience”

Courtesy of David Weedon,
https://www.youtube.com/watch?v=2d6WaobBrb0 



PS4.1 Comets, Asteroids and dust 
PS4.2 Rosetta 



@ESA_Rosetta
http://blogs.esa.int/rosetta/ http://www.rosetta-campaign.net

https://planetgate.mps.mpg.de:8114/Image_of_the_Day/public/IofD_archive.html

for	  a	  short	  time	  only

http://blogs.esa.int/rosetta/
http://www.rosetta-campaign.net

