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birth of the solar system

Local environment of our solar system

Frisch 2001
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Local solar system regions

Redfill 1998

Local environment: future timeline 
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ROSETTA and PHILAE
ROSETTA stone Island Philae, column and 

inscription

Comets – greatest and tiniest cheaters
in the solar system
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Famous comet:
Halley

Comet Halley (March 13, 1986)

nucleus, gas and dust 1986

Edmond Halley, painted
byThomas Murray

„dirty snowbal“ ?

Comets

Comet West, 1976

Schwassmann-Wachmann 1,
outburst beyond Jupiter‘s orbit
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Cometary nucleus 19 P/Borelly

Deep space 1
2001

Cometary nucleus  81 P/Wild-2

~ 5 km

Stardust
2004



8

Comet Tempel 1:
Impact: July 4, 2005

Deep Impact
2005

Tempel 1 - close-up



9

Outline

- timeline, matter and comets
- schedule and management approach for new 
missions
- Rosetta mission and payload
- first results from Rosetta science-phase

Timeline for new space missions

mission
proposal
competition
and
selection

agencies: call for
program visions

mission

science
payload
proposals

payload
selection
and hardware

science
data phase

years
1-2

3-6+

years
<1

5-8+

0-10+

0-20+

agencies:

ESA, NASA, DLR, CNES etc.
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Space missions: General management 
approach

satellite:
agency with industry

payload:
scientific institutes
and/ or industry

mission operation:
agency

mission science return:
scientific institutes

Design Depends on Individual Who Defines Problem
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Science goals of Rosetta mission
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Mission Rosetta : orbiter and lander
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Rosetta and Rosetta Lander Philae

Rosetta (solar simulation test) Rosetta Lander Philae attached to orbiter
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update of landing gear
Oct 2003
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Plasma- and neutral 
particle 
measurements
onboard ROSETTA

RPC: Plasma- and magnet field

ROSINA: abundance and 
velocity of gas and ions

Dust measurements 
onboard ROSETTA

GIADA: Dust flux 
measurements

MIDAS: Dustmicroscope

COSIMA: Element abundancies
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Elektromagnetic waves
onboard ROSETTA (I)

MIRO: 
microwavemeasurements

CONSERT: radiowavetransmission
(„tomography“)

RSI: mass and density

ALICE: UV spectrometer

OSIRIS: The ROSETTA cameras

VIRTIS: Infrared spectrometer

Elektromagnetic waves
onboard ROSETTA (I)
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Rosetta
COSIMA
Rosetta

COSIMA

COSIMA-
functional diagram
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Stardust (Comet 81P/Wild-2): 
In-situ and (future) laboratory 

measurements

Kissel et al 2004 Tsou 2006

cometary dust,
captured in aerogel,
(sample return
Jan 2006)

Selection of target comet
for the Rosetta mission
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conditions: 
periodic comet, „new“ in the inner solar system and 
target comet should not fall apart*, and rocket should be
ready for launch in time.... *unpredictable...

Selection of target comet
for the Rosetta mission - II

2003

67P/Churyumov-Gerasimenko

size = 3 x 5 km
perihelion = 1.292 AU
aphelion = 5.730 AU

67P/Churyumov-Gerasimenko
February 1st 2003

New target comet for Rosetta in 2003 :
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Journey to comet  (2004-2014)

Science at comet
(2014/2015: 12 month)

Approaching comet
67P/Churyumov-Gerasimenko

Launch of
Ariane V
2004
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journey:   ~ 10 years

1 Start von Erde  
02.03.2004

2 Swing-by 1/Erde 
04.03.2005

3 Swing-by 2/Mars 
25.02.2007

4 Swing-by 3/Erde 
13.11.2007

5 Fly-by Steins
05.09.2008

6 Swing-by 4/Erde
13.11.2009

7 Fly-by Lutetia
10.07.2010

8 Rendezvous Komet
22.05.2014

9 Landung auf Komet
10.11.2014

Today !
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Rosetta
Osiris
observations
of Tempel 1
„Deep Impact“

Küppers et al. 2006
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Outlook and milestones towards comet
67P/Churyumov-Gerasimenko

.. ...and in the years 2014/ 2015


