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1. Launch, March 2nd 2004 : 5. Asteféid Steins flyby

T | : 2. First Earth swingby, March 3rd 2005 6. Third Earth Flyby, November 11 2009
3. Mars swingby, February 26th 2007 7. Asteroid Lutetia flyby
4. Second Earth swingby, Novmber 14th 2007 8. Arriving at the comet in 2014

9. Rosetta observes comet 67P/Churyumov- Gerasimenko

@carih’s Orbit  @Rosetta’s Orbit @ Comet Orbit

3 Credit: NASA/JPL Caltech
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Comet HaleBopp NASA
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ISON Composite Photo Nov 15, 2013; credit European Southern Observatory



Members of the horizon 2000 committee meeting In
Venice, 1984

A European objectives, going back to 1980s, for Rosetta include obtaining original material
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National Aeronautics and
Space Administration
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WHAT IS A COMET MADE OF?

INTERPLANETARY DUST PARTICLE o FROZEN GAS
(6 )
- €02
- H20
NH3
- CH30H
- CH20H
- HCN
Many More

INTERPLANETARY DUST PARTICLE
DIAMOND
 GRAPHITE =
: SILICON CARBIDE
- TITANIUM CARBIDE (TiC)
~ SILICON NITRIDE (Si3N4)
~ CORONDUM (AI203)
. SPINEL (MgAI204)
. HIBONITE ((Ca,Ce)(ATi,Mg)12019)

. : ~
COMETOPAUSE AR FE ) ""HTANIUM OXIDE (Ti02)

_ : ' SILICATE MINERALS (OLIVINE AND PYROXENE)
MAGNETIC BARRIER °
BOWSHOEK

Credit: NASA/JPL Caltech



High resolution neutral mass spectrum of mass 28!
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Surface Temperature controlled by roughness:
Osiris (dm, m scale), CANPAROLIS (mm, cm scale)

=== |\leasure Temperature in the top few um:
VIRTIS, MUPUS

Heat transport determined by thermal
conductivity, porosity, density: MUPUS, SESAME
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CONSERT Instrument

~ Orbiter receives radio waves -

Lander sends radio waves




Comet Outburst
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Credit: ESA/Rosetta/NAVCAM
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Credit: ESA/Rosetta/OSIRIS
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Credit: ESA/Rosetta/OSIRIS



Temperature map on 3D model
OSIRIS SHAP1
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Infrared Instrument
VIRTIS - - : |

67P/CG NUCLEUS ESA/Rosetta/VIRTIS/INAF-IAPS/OBS DE PARIS-LESIA/DLR

2014-07-28T15:39

VIRTIS-M 1.4 um 5pum shape model rendering
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Credit: ESA/Rosetta/OSIRIS
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Credit: ESA/Rosetta/OSIRIS












Rosetta commencing comet Orbit

[Aug-Oct]
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Possible Landing Areas







Philae Landing Site
















ESA/Rosetta/Philae/CIVA



Philae in flight from Osiris on the Orbiter

Close up of Philae in flight from the science camera OSIRIS.
Navigators took a sight of relief seeing this picture because it show
that the lander attitude is correct, thRoliscamera is pointed down,

the legs are deployed.
Credit: ESA



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

European Space Agency



Credit: ESA

Philae approaching the comet 1:15 h before the touchdown. The
descent duration was 7 hours with the comet rotation of
approximately 12 h. These parameters made for an interesting
trajectory. There was no ability to control the lander after its
release. An onboard gyro kept the legs pointed down.



Credit: DLRRolis



Landing site image from 50 k
touched down approximately {
of the red cross. It bounced a
the upward diagonal direction
huge scarp on the rim of the g
Philae traveled 1 km until it c8
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Credit: DLRRolis
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Credit;: ESA

Redc first touchdow
Bluec current |
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The red square shows the landing location and the blue
rhombus is the approximate final location. Philae contact
the comet at a speed of 1m/s and bounced with the third
this speed, approximately 36 cm/s. Two instruments were
automatically activated on impact. The tomography
experiment CONSERT and the magnetometer ROMAP
continuously active.




Credit: ESA/CIVA/ICNES

Panoramic view of final
resting spot. The black
pentagon in the middle
shows the body of the Philae
lander. Cameras mounted
around the body. show
reflections from all 3 legs.
One of them points at the
dark sky & is not resting on
ice.







