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Abstract 
In an earlier study, the 16O / 18O ratio of H2O in the coma of the comet 67P / 

Churyumov-Gerasimenko was found to be 445 ± 35 (Schroeder et al. 2018) [1]. The result 
was based upon in-situ measurements of H2

16O / H2
18O and 16OH / 18OH performed with the 

ROSINA Double Focusing Mass Spectrometer (DFMS) on board the ESA spacecraft Rosetta 
and represented an 11% enrichment of 18O as compared to the terrestrial value of 498.7 ± 0.1 
measured by Baertschi (1976) [4]. This was consistent with leading self-shielding models, 
which had predicted primordial water in comets to be between 5 ~ 20 % more enriched in 18O 
than terrestrial water [6]. The 16O / 17O ratio, however, could not be easily determined at the 
time due to the low signal from the H2

17O peak and its overlap with the much larger HDO 
peak.  

In contrast, CO2 in the coma of 67P has a 16O / 18O ratio of 494 ± 8, as previously 
determined by Hässig et al. (2016) [2] using the same instrument, which is consistent within 
1σ uncertainty with the terrestrial value. The solar wind measured by McKeegan et al. (2011) 
[5], on the other hand, exhibited 18O-depletion with a 16O / 18O ratio of 530 ± 2.  

In this follow-up study, we separate the H2
17O peak from that of HDO by manually 

fitting them with equal-width Gaussians and thus obtain an estimate for the 16O / 17O ratio of 
H2O in 67P’s coma from several DFMS mass spectra that were acquired during 67P’s 
outbound equinox in March 2016 and which were chosen for their strong signal.  

 

 

 



Acknowledgements 
ROSINA would not have produced such outstanding results without the work of the 

many engineers, technicians and scientists involved in the mission, in the Rosetta spacecraft 
and in the ROSINA instrument team over the last 20 years, whose contributions are 
gratefully acknowledged. Rosetta is a European Space Agency (ESA) mission with 
contributions from its member states and NASA. We acknowledge herewith the work of the 
whole ESA Rosetta team.  

Work at University of Bern was funded by the State of Bern, the Swiss National 
Science Foundation, and the ESA PRODEX (PROgramme de Développement d’Expériences 
scientifiques) program. Work at Southwest Research Institute was supported by subcontract 
#1496541 from the Jet Propulsion Laboratory (JPL). Work at the Royal Belgian Institute for 
Space Aeronomy (BIRA-IASB) was supported by the Belgian Science Policy Office via 
PRODEX/ROSINA PRODEX Experiment Arrangement 90020. Work at the University of 
Michigan was funded by NASA under contract JPL-1266313.  

 

References 
[1] Schroeder I. et al., 2018, The 16O / 18O Ratio in Water in the Coma of Comet 67P / 

Churyumov-Gerasimenko measured with the Rosetta / ROSINA Double Focusing Mass 
Spectrometer. A&A Rosetta Special Issue.  

[2] Hässig, M., et al., 2016. Isotopic composition of CO2 in the coma of 67P / Churyumov-
Gerasimenko measured with ROSINA / DFMS. Astronomy & Astrophysics (submitted).  

[3] Glassmeier, K.-H., Boehnhardt, H., Koschny, D., Kührt, E., Richter, I., 2007. The Rosetta 
Mission: Flying Towards the Origin of the Solar System. Space Science Reviews, 128, 1-21.  

[4] Baertschi P., 1976, Absolute 18O content of standard mean ocean water. Earth and Planetary 
Science Letters, Volume 31, Issue 3, 341-344.   

[5] McKeegan, K., Kallio, A., Heber, V., et al., 2011. The Oxygen Isotopic Composition of the Sun 
Inferred from Captured Solar Wind. Science, 332, 1528.  

[6] Sakamoto, N., et al, 2007. Remnants of the Early Solar System Water Enriched in Heavy 
Oxygen Isotopes. Science, Vol 317, 13 July 2007.  


