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_ Air bubbles trapped in ice cores are unique archives of the solopesigluelis informqtion on the hist‘?"? of the molecule.
past atmosphere. They have allowed the reconstruction of In dusty samples from dlfferenj( Antarctic ice cores - YOstok,
B greenhouse gas concentrations over the past 800,000 NGRIP, EDC, EDML, Taylor Glacier, TALDICE - we carried out:
years. But we still lack a continuous record for N,O... //f@\\\ Bulk isotope analysis (8N, ) of N,O in air bubbles
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Why? Non-atmospheric N,O is formed in dust-rich ice core /i Position-specific isotope analysis (6°Nq, 5Ng) of N0 w
- sections [1]. This in situ produced N,O gets added to the /) Isotope analysis (8'°N) of NO,™ in meltwater '\
atmospheric N,O and can lead to misinterpretation in terms The isotobi " B i e L) (el "
- of past atmospheric concentrations. To eventually correct € 1SOTOPIC COMPOSILIOn OF the 11 SN ractlon. as i
O the N,O record, let’s investigate the production process: calculated using the N,O record from the TALDICE ice core as
i S What is the chermical £ NLOP atmospheric values:
at is the chemical precursor of in situ :
> What is the chernical feaction’? 2 s ~ Omeasured X [N2O]measured = OtaLoice X [N2OTraLoice
B | e [N2O]imeasured = [N2OJraroice
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The 6N values of in situ N,O vary significantly with the location of ice cores and the snow accumulation rate. Because the snow
i Affected by accumulation rate also controls the 6'°N values of nitrate (NO;~) archived in the ice [2], NO,™ (attached to dust) is suspected to be the
in situ production precursor of in situ N,O. We therefore compare the isotopic compositions of NO;~ and in situ N,O to investigate a potential source-
i == product relationship.
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Possible reaction:

Formation of hybrid N,O
by N-nitrosation reaction [3]

INTERPRETATION & CONCLUSION

The 8Ny, (N,O;, «ir,) @nd 8°N(NO;") values are correlated, which supports the hypothesis of NO;

2 N 03 } as a precursor of in situ N,O. However, the slope is O.5. If all the nitrogen in N,O came from NO4",
NH,* a slope of 1 would be expected. The 6N, signature of in situ N,O reflects a mixing between the
4 Fe<* iIsotopic composition of NO;™ and that of another nitrogen source.

N O = The 8N (N,O;, i) and 8"™"N(NO;") values are correlated with a slope of 1. The 8'>Ng(N,0;, ;,) and
2 8'"N(NO;") values are not correlated. This result indicates that the central-position N atom («) of in
j situ N,O comes from NO;~ and the terminal-position N atom () comes from a different nitrogen

N-N-0O
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The N,O produced in situ is , l.e. the two N atoms come from different sources. Using our o
understanding of the production process and isotopic analyses of N,O and NO;~, we aim to correct
the N,O record for the in situ fraction and determine the past atmospheric concentrations of N,O.
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