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Measurement of nitrogen and oxygen isotope ratios of nitrate
in a shallow ice core drilled in a vicinity of Dome Fuji station, East Antarctica
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Ice core samples have been regarded as a “time capsule” containing various information of the history of the earth involving
climate change and so on. It has been also considered that they recorded astronomical events. We have paid our attention on
the depth profile of nitrate concentration in ice core samples, which would subject to the oxidation reaction in stratosphere
induced by extraterrestrial high energy radiation. As a candidate of the origin of high energy radiation, supernova and solar
proton events are considerable. For example, gamma rays emitted by these supernovae are absorbed by photoelectric effect and
Compton scattering in stratosphere to generate nitrogen compounds, including nitrate. Oxygen and nitrogen isotope ratios in
the nitrate are expected to be archives of isotope fractionations by photochemistry reaction in stratosphere.

In 2010, a shallow ice core was obtained near Dome Fuji station, Antarctica. In this study, we are planning to analyze oxygen
and nitrogen isotope ratios of nitrate in the Dome Fuji ice core using a microbiological method [Sigman et al., 2001]. Dome
Fuji is regarded as an ideal site for research of atmospheric reactions because chemical components are directly transported
from stratosphere. The microbiological method is based on the isotopic analysis of nitrous oxide (N,O) generated from nitrate
by denitrifying bacteria. We identified peaks in the depth profile of nitrate concentration. We will present the depth profile of
nitrate and the results of isotopic measurements to investigate their astronomical implications.
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