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The first ever dedicated comet Lander is Philae, an element of ESA´s Rosetta mission to 

comet 67/P Churyumov-Gerasimenko.  Rosetta was launched in 2004. After about 7 

years of interplanetary cruise (including three Earth and one Mars swing-by as well as two 

asteroid flybys) the spacecraft went into deep space hibernation in June 2011.  When 

approaching the target comet in early 2014, Rosetta is re-activated. The cometary nu-

cleus will be characterized remotely to prepare Lander delivery, currently foreseen for 

November 2014. Comet escort by the spacecraft will continue until end 2015. 

In contrast to small body flyby missions (e.g., ESA’s Giotto mission to Halley’s comet in 

1986), Rosetta will actually orbit or “quasi-orbit” the comet nucleus, being inside it’s Hill 

sphere. Strong perturbations by the comet’s irregular shape and drag by the outgassing 

(coma) are expected and will limit the accuracy to which the gravitational field can be re-

trieved - depending on activity (only second harmonics may be retrievable). Since comets 

are believed to be rather homogeneous in density, an accurate semi-empirical gravity 

field (down to the surface) will be computed, using the optical shape model, constant 

density and considering a few mascons if necessary. 

RF communications with ground stations on Earth is in X and S band; together with an 

ultra-stable oscillator on board the spacecraft, accurate tracking (range, range-rate) is 

possible. Navigation will further be aided by DDOR. Of course, no GPS-like navigation 

system exists hitherto for interplanetary spaceflight, and active laser ranging is in its in-

fancy. 

The talk will conclude with a discussion of the so-called Rosetta fly-by anomaly, a devia-

tion of the measured trajectory from the calculated one during Rosetta’s Earth flybys and 

sometimes compared with the Pioneer anomaly. 


