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Stepped Combustion Data from ALH 84001,106
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Takacs - Kiss (Uni. Sydney) - Szabo (Uni. Szeged) Comet MCNaug
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Rosetta
Launch: 07:17:44, 2" March 2004
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Comet Rendezvous
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Rendez-vous
& August 2014

Churyumov-Gerasimenko’s
orbit

Earth’s orbit Landing -

Mars'’s orbit November 2014

Closest approach to Sun -
August 2015

Mission end -
December 2015
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Comet 67P/Churyumov-Gerasimenko

3-D reconstruction of
nucleus based on
March 12, 2003

Hubble Space Telescope
observations

NASA, ESA and Philippe Lamy (Laboratoire d'Astronomie Spatiale) ® STScl-PRC03-26
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Sampling of external volatiles
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APXS - Alpha Particle X-Ray Spectrometer
(elemental composition of the comet’s surface)




CIVA - Six identical micro-cameras
(panoramic pictures & spectrometer for composition
-~ and texture of samples collected from the surface)




CONSERT - Comet Nucleus Sounding
Experiment by Radiowave Transmission
-~ (probes the internal structure of the nucleus)




MUPUS - Multi-Purpose Sensors for Surface Science
- (sensors to measure the density,
thermal and mechanical properties)
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- ROLIS - Rbsetta Lander Imaging System
(high-resolution images during the descent
and stereo-panoramic images of surface areas)

-




ROMAP — Rosetta Lander Magnetometer
and Plasma Monitor
(determines the local magnetic field and
comet/solar wind interactions)
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SESAME - Surface Electrical, Seismic and
Acoustic Monitoring Experiments
~ (permittivity, propagation of sound
= ' and dust impact monitoring)




SD2 - Sample and Distribution Device
(drills up to 20 cm into the surface and collects samples)




COSAC - Cometary Sampling
and Composition Experiment
~. . (determination of organic compounds)




Ptolemy - MODULUS
(Methods Of Determining and Understanding
Light Elements from Unequivocal
Stable isotope compositions)




Ptolemy

Evolved Gas Analyser - How it works...

To Pt*

Deliver Gas to
Ptolemy
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Drill and Sample
Comet Nucleus HEAT

Heat Sample in
Oven




Ptolemy

Evolved Gas Analyser - How it works...

Sample separated into
different chemical

species
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Inject sample
mixture into Gas
Chromatography

Column

React sample
with reagents,
create reference

gases




Ptolemy

Evolved Gas Analyser

Gas Chromatography
» Separate the different
gases in the sample

Mass Spectrometry

* Measure the masses of
the molecules present

* Measure Isotope ratios

€ Obtain Comet Sample

Preparation « Lander Drill
« Chemical processing * Oven




Ptolemy

Mass Spectrometer

Sample Gas In

RF Generator Electronics

Electron
Source
(Nanotips)

lon Count Electronics

lon Detector



Ptolemy

The Wiring Challenge
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Ptolemy

During FM Electrical Testing




Ptolemy

Pipework Detall




Ptolemy

The Completed Flight Model
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1. 2 hr 50 min prior to close approach, and Rosetta

~. has the +Z instrument axis, and thus the Ptolemy
"\ vent pipe pointing toward Lutetia.
L 2. 1 hour prior to close

ﬂ\ approach and the spacecraft

2 “_’ attitude has barely changed.

3. Sub-Solar point % .
measurement: spacecraft T
attitude has still barely changed, \0

outgassing is at a minimum. 4 \
T. Rosetta is tracking Lutetia - large outgassing event \“
5 N\

Insolation

4 and 5. Measurements at one and two hours after close
approach, with Ptolemy taking background spectra of
spacecraft outgassing.




Intensity

Intensity

Low mass range spectra, combined over the entire flyby
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Mass (amu)

High mass range spectra, combined over the entire flyby
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Ton Counts

Ptolemy pressure proxy measurement during the Lutetia flyby
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Distance from Lutetia centre (km)
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