Elemental Abundances (Observation and Chemical Evolution) 1

THE SEARCH FOR SUPERNOVA SIGNATURES IN AN ICE
CORE*

A.L. Colef

National Superconducting Cyclotron Laboratory, Michigan State University,
FEast Lansing, MI 48824, USA

R.N. Boyd
Physics € Astronomy Departments, The Ohio State University, Columbus, OH 43210, USA

M.E. Davis, L.G. Thompson

The Byrd Polar Research Center and Department of Geological Sciences,
The Ohio State University, Columbus, OH 43210, USA

A .M. Davis

Enrico Fermi Institute and Department of the Geophysical Sciences, University of Chicago,
Chicago, IL 60637, USA

R.S. Lewis
Enrico Fermi Institute, University of Chicago, Chicago, IL 60637, USA

S. Amari, E. Zinner

McDonnell Center for the Space Sciences and Physics Department, Washington University,
St Louis, MO 63130, USA

It has been suggested that ice cores may preserve detectable enhancements of some terrestrially rare
radioisotopes, 19Be, 26Al, 35Cl, resulting from a near-Earth type II supernova[l]. Both °Be and 3¢Cl are
also produced by atmospheric cosmic ray spallation and hence are also influenced by other processes that
modulate the Earth’s cosmic ray flux. Previous studies [2,3] have suggested that enhancements occurred in
the 1°Be and 36Cl fluxes at ~35ky and at ~60ky for 1Be. Thus we have searched for potential supernova
condensates with 26 Al amongst grains filtered from the Guliya ice core recovered from the Qinghai-Tibetan
plateau in China [3]. A simple model is developed and calculations are presented to estimate the number of
Al O3 grains that could be deposited per cm? on the Earth by a type II supernova.

We have obtained six Guliya grain samples from the following time periods: ~2-10ky, ~25-27ky, ~34-36ky,
~53-57ky, ~59-62ky and ~68-72ky. Potential supernova condensate grains spinel (MgAl,O4) and corundum
(Alz03) were identified among their terrestrial diluents employing a procedure developed at the University
of Chicago for detecting presolar grains in meteoritic samples [4]. A sampling of 37 grains from the 34-36ky,
53-57ky and 59-62ky samples were analyzed with the NanoSIMS at Washington University to measure their
isotopic oxygen ratios. The prelimary results indicate that the analyzed grains, representing < 15% of those
identified, do not possess the large oxygen isotopic anomalies expected to characterize a supernova source.

1. J. Ellis, B.D. Fields, D.N. Schramm, 1996, Astrophys. J. 470, 1227.

2. G.M. Raisbeck et al., 1987, Nature 326, 273.

3. L.G. Thompson et al., 1997, Science 276, 1821.

4. S. Amari, R.S. Lewis, E. Anders, 1994, Geochim. Cosmochim. Acta 58, 459.

*This work is supported in part by NSF grants PHY-0110253, PHY-0099476 and by NASA grants NAG5-12297, NAG5-11903,

NAGH-11545.
t E-mail: colea@nscl.msu.edu

Monday Short Oral/Poster Abstract # C023‘




