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Abstract

lceCube-Gen2 is a planned extension of the IceCube Neutrino Observatory at the geographic South Pole. The array is optimized to search for sources of
astrophysical neutrinos from TeV to EeV energies and characterize the astrophysical flux with high statistics. Gen2 builds on more than a decade of
successful scientific observations with IceCube. The observatory will utilize optical sensor modules integrated into the deep ultra-clear Antarctic ice for
the detection of Cherenkov light from neutrino interactions, surface detectors on the ice for the detection of cosmic-ray air showers, and an extended
radio array focusing on the ultra-high energy neutrinos. The array will be able to explore energy scales beyond the reach of accelerators with the potential
to discover new phenomena beyond the standard model of physics. Sustainability, minimizing the environmental impact on the experiment, and resource
optimization are priorities of the project.
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Renewable energy options for the South Pole

« Application of renewable energy for detector construction and operations offer

potential for significant cost savings compared to “standard” operation schemes at pole Solar panel array for
« Reduction of logistics footprint by augmenting power generation for drilling and drilling support on sleds
operations

 Case for Solar:
* During drilling Sun is 10° above the horizon, reducing atmospheric extinction
* High albedo in the polar environment
PV Panels very durable that have been successfully used with low maintenance
needs in extreme environments (include Antartica and the Arctic)
« High level of insolation
* Low cloud cover at South Pole
« Efficiency of PV cells increases with reduced temperature (Silicon -0.4% / °C)
* Mounting options:
» Vertical sled mounted bi-facial panels allow efficient energy production during
summer.
« Horizontal panels mounted on surface array detectors for minimizing maintenance
e Solar for drilling
« Supplement water heating with solar (DC) + feed into micro turbine for AC
generation

Scope of work to change the IceCube Upgrade drill system to the Gen2 drill system / figure from [1]
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