IDEA 285
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We continue our cooperative seismological research monitoring at Amundsen-Scott South Pole
station with the National Science Foundation (NSF) and Incorporated Research Institutions for
Seismology (IRIS). We have operated a seismic station at the South Pole since the international
Geophysical Year (1957) and since December of 1991 has been contributing to the IRIS Global
Seismographic Network (GSN) making seismology the longest running continuous scientific
experiment at the South Pole. Throughout this time, we have continually upgraded the seismic
station to move to newer technology and more quiet locations. Last season, we moved 8km from
the South Pole station to the South Pole Remote Earth Science and Seismological Observatory
(SPRESSO) to obtain signals less contaminated with “cultural” noise from the activities at the
Pole. New sensors installed this year at QSPA include a GS-13 vertical short period seismometer
at a depth of ~270m and a magnetometer at the surface to complement the existing 10 channels of
seismic data existing at the SPRESSO. This seismic station is ~15dB (in terms of power spectral
density estimates) more quiet in the high frequency band (>2Hz) than any other station in the
Global Seismological Network (GSN). Most likely, it will prove to be the quietest seismic station
on earth.

We are investigating with IRIS and NMT the acquisition of a new, extremely low operating
temperature seismometer. If successful, we will deploy this seismometer at the SPRESSO during
the 2006-2007 field season to evaluate its performance next to proven seismometers at this
extremely quiet site. As the current instruments at the station require heating to keep the
instruments in their operational thermal limits, this new instrument is significant in that it is part
of the solution to placing remote GSN quality seismic station on the polar plateau where power
budgets are extremely limited. This will be a starting point for a cooperative effort with USGS,
IRIS, NSF and NMT to expand the current capabilities of the station at SPRESSO with a seismic
array near the South Pole. Taking advantage of our quietest seismic station combined with array
processing technologies could provide a seismic array with resolving power that is unmatched on
earth. With this resolution, we will be able to observe small scale features within the
Earth as well as detect and locate smaller seismic events globally. Along with real
improvements to the resolution of the core-mantle boundary and inner-core region, we
should be able to improve our understanding of the Earth's axis-symmetric processes and
structure. Array designs will be considered that include up to LASA size 2 dimensional
components as well as an array lattice design for a 3 dimensional component, Cryo-
Seismic Three-dimensional Array Lattice (CRYSTAL).

CRYSTAL Objectives

* During the 2006-2007 establish a three dimensional Seismic Array in the ice at South
Pole (Butler-IRIS/NSF, Anderson, Hutt-USGS, Aster-NM Tech)

* Provide an Inward-Looking Telescope Viewing the Earth with Extraordinary Resolution.

* Extends the AMANDA/ICECUBE neutrino telescope technology development to
Seismology.

* Disciplines: Antarctic Seismicity, Polar Symmetric Earth Structure, Core Convection,
Inner-Core Anisotropy.



