
Figure 5: Left: A layout of one of the 61 stations in the proposed design. A single station consists
of two complementary parts: a surface array and a deep array. The surface array is used for
cosmic ray detection and veto, background rejection, and neutrino event reconstruction. The data
acquisition system sits just under the surface, central to the station. Right: The layout of the 61
stations, as viewed from above, relative to the existing ARA stations, ARIANNA test installation,
and IceCube footprint at the South Pole. The power and communications grid is also shown.

with additional 12 antennas at the surface. The deep component consists of a 60 m deep, 8-channel
central interferometric phased array trigger string, and three reconstruction strings spaced 20 m
apart with a total of 15 dedicated antennas (both horizontally and vertically polarized) that are
used for event reconstruction. The surface component consists of 12 high-gain log-periodic dipole
antennas, placed in trenched slots in the snow. The surface station provides a cosmic ray veto
and improved event reconstruction. This array is also designed with an eye to the future, allowing
for flexibility in making the most of future developments in trigger designs and new analysis and
hardware techniques. A layout of the proposed station design is shown in Figure 5.

The deep component consists of a 60 m deep, 8-channel central interferometric phased array
trigger string, and three reconstruction strings spaced 20 m apart with a total of 15 dedicated
antennas (both horizontally and vertically polarized) that are used for event reconstruction. The
near-surface component consists of 12 high-gain log-periodic dipole antennas, placed in trenched
slots in the snow, and oriented as shown.

The motivation to have a major component of the station design be a deep array of antennas is
to achieve high e↵ective volume per station. Due to the changing density and index of refraction
in the upper ⇠ 170 m of ice at the South Pole (called the firn layer), radio signals from neutrino
interactions in the deep ice get bent on their way to the surface. As you move deeper, this e↵ect
becomes smaller, and the e↵ective volume of the detector improves substantially. As discussed in
Section ??, the logistical implications of drilling up to a depth of 100 m are very small compared
to the requirements for construction and deployment of stations.
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