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Meteorit – erreicht Erdoberfläche

Von Konrad Andrä - Sternwarte Singen e.V., CC BY-SA 2.0 de, https://commons.wikimedia.org/w/index.php?curid=16106548



Kulturelles Ereignis –
der Donnerstein von Ensisheim



Erdgeschichtliches Ereignis –
Chicxulub Krater

Von USGS - http://soundwaves.usgs.gov/2003/05/meetings.html, Gemeinfrei, https://commons.wikimedia.org/w/index.php?curid=465161



Steinmeteorit

Von Dr. Bernd Gross - Eigenes Werk, CC BY-SA 4.0, https://commons.wikimedia.org/w/index.php?curid=45128925
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Erde – Sand & Rost

By Nepenthes - Own work, CC BY-SA 3.0, https://commons.wikimedia.org/w/index.php?curid=5623273



Mars – Sand & Rost

By ESA - European Space Agency & Max-Planck Institute for Solar System Research for OSIRIS Team ESA/MPS/UPD/LAM/IAA/RSSD/INTA/UPM/DASP/IDA -
http://www.esa.int/spaceinimages/Images/2007/02/True-colour_image_of_Mars_seen_by_OSIRIS, CC BY-SA 3.0-igo, 
https://commons.wikimedia.org/w/index.php?curid=56489423



Die Erde – en detail

By Gordon B. Haxel, Sara Boore, and Susan Mayfield from USGS; vectorized by User:michbich –
http://pubs.usgs.gov/fs/2002/fs087-02/, Public Domain, https://commons.wikimedia.org/w/index.php?curid=11215468



Sonnensystem

Wasserstoff

Helium



Aufbau der Atomkerne



Die Karte der stabilen Isotope
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Gase - flüchtig



Asteroid
Kleinplaneten um die Sonne (Asteroidengürtel)

Von Original:MizusumashiVector:Mrmw - Eigenes Werk, basierend auf: Asteroid Belt.svg, Gemeinfrei, https://commons.wikimedia.org/w/index.php?curid=61495353



Eisenmeteorit

Von Thelmadatter - Eigenes Werk, CC BY-SA 3.0, https://commons.wikimedia.org/w/index.php?curid=7280204



Das Innere …

Von Hans Bernhard (Schnobby) - Eigenes Werk, CC BY-SA 3.0, https://commons.wikimedia.org/w/index.php?curid=6141078



Gase - flüchtig



Botschafter von fremden Welten

Von Original Mats Halldin Vectorization: Chabacano - File:Jordens inre.jpg, CC BY-SA 3.0, https://commons.wikimedia.org/w/index.php?curid=1659604



Kohlige Chondrite

Gemeinfrei, https://commons.wikimedia.org/w/index.php?curid=119153



Kometen
• Schweifstern –Ausgasungen erzeugen in der Nähe der 

Sonne den Kometenschweif
• Extrem elliptische Bahn
• Maria Mitchell:

– Mrs Mitchell‘s comet (1847)
– „Did you learn that from a 

book or did you observe 
it yourself?“

Von H. Dassell - Sweeper in the Sky: The Life of Maria Mitchell, 
First Woman Astronomer in America by Helen Wright, 1914-1997. 
New York: The Macmillan Company, 1949. 
Gemeinfrei, https://commons.wikimedia.org/w/index.php?curid=230406



Halleyscher Komet

Von NASA/W. Liller - NSSDC's Photo Gallery (NASA)
http://nssdc.gsfc.nasa.gov/photo_gallery/photogallery-comets.htmlhttp://nssdc.gsfc.nasa.gov/image/planetary/comet/lspn_comet_halley1.jpg, 
Gemeinfrei, https://commons.wikimedia.org/w/index.php?curid=544352

Perihel 0,586 AE
Aphel 35,082 AE 



67P/Tschurjumow-Gerassimenko
„Tschurj“

Von ESA/Rosetta/NAVCAM, CC BY-SA IGO 3.0, CC BY-SA 3.0-igo, https://commons.wikimedia.org/w/index.php?curid=36603034



Eine lange, lange Reise - Rosetta






Der Murchison Meteorit

By User:Basilicofresco - Derivative work from Image:Murchison meteorite.jpg, CC BY-SA 3.0, https://commons.wikimedia.org/w/index.php?curid=4301968



Organisches Material …

δ13C = +44.5‰ und +37.7‰



Kohlenstoff – 2 stabile Formen

12C: 6 Protonen ; 6 Neutronen 98.93%

13C: 6 Protonen ; 7 Neutronen 1.07%



12C: 6 Protonen ; 6 Neutronen 98.93%

13C: 6 Protonen ; 7 Neutronen 1.07%

12C: 6 Protonen ; 6 Neutronen 98.89%

13C: 6 Protonen ; 7 Neutronen 1.11%

Kohlenstoff – 2 stabile Formen



Die Nadel im Heuhaufen

By United States Department of Energy; uploaded en wikipedia by en:User:Carl Henderson. –
http://www.anl.gov/Media_Center/Image_Library/images/fermi-dust.jpg; en:Image:Murchison-meteorite-ANL.jpg, 
Public Domain, https://commons.wikimedia.org/w/index.php?curid=1673994



Körnchen - Sternstaub

Public Domain, https://commons.wikimedia.org/w/index.php?curid=2762798



Meteoriten und kosmischer Staub

By H. Raab (User:Vesta) - Own work, CC BY-SA 3.0, https://commons.wikimedia.org/w/index.php?curid=226918



Meteoriten und kosmischer Staub

By H. Raab (User:Vesta) - Own work, CC BY-SA 3.0, https://commons.wikimedia.org/w/index.php?curid=226918
Pignatari M, Gallino R, Amari S and Davis A M 2006 Memorie della Societa Astronomica Italiana 77 897



Till Credner, Wikimedia Commons

Blick ins Innere Roter Riesen
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