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Project description:

Ice cores provide exceptional time-resolved archives of data on Earth’s climatic conditions on
timescales ranging up to 800,000 years. Obtaining older records has been an ongoing challenge in
the ice core community with the current Beyond EPICA (BE) project focussing on the retrieval of a
1.5 million year old Antarctic ice core. Most ice core data focusses on inorganic components in the
ice (e.g. water isotopes, inorganic salts, or gases) due to their higher concentrations. However, it
has long been recognised that additional climatic information resides in the organic compounds
present in the ice. For example, the biosphere is the largest emitter of both primary organic aero-
sols and volatile organic compounds. Specific organic compounds in ice cores may therefore ex-
plain how the terrestrial biosphere has changed due to rapid climate changes and glacial-
interglacial transitions or give an indication of the sea ice extent in past eras. The proposed project
aims to combine the growing field of microfluidics with improvements to conventional mass spec-
trometry to allow for continuous analysis of ice cores, gradually melted in continuous on a melt-
ing-head, for the determination of terrestrial and marine biomarkers with high time resolution in
the archive.

In the framework of this research project, the prospective PhD student will experience working in
an international collaborative environment. The student will develop skills in microfluidics, ma ss
spectrometry for analysis of organic in ultra-trace levels and advanced data analysis techniques.
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