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Aim: To design and construct a new novel instrument; the High Precision Supercooling Measurement Instrument
("HIPSMI™). HIPSMI will be optimised for harsh Antarctic ocean conditions and installed into an innovative, modular
underwater robot, Schmidt's (Georgia Tech) “Icefin”l}-2] .
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Background:

» Beneath the Antarctic sea ice and ice shelves, sea water Is often colder than its freezing point temperature,

yet still liquid (“supercooled”).

» Snhap-freezing of supercooled sea water and small free-floating ice crystals known as “frazil” are fundamental

obstacles to obtaining high-precision measurements of key ocean parameters.

» In the project we will overcome this obstacle by working to design and construct a new novel instrument; the

High Precision Supercooling Measurement Instrument ("HIPSMI”) to install into Icefin.
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Proposed methods:

» HIPSMI will include high precision temperature and pressure sensors and a pumped electrical conductivity

sensor, configured for supercooling measurements.
» |n addition, Icefin will have on-board un-pumped electrical conductivity sensors, possibly including
nanotechnology sensors, to allow comparisons with HIPSMI.

» Key question: What Is the
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