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Phase transition of Ice detemined by maganetic measurement
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Water ice is universal material in space and has fifteen polymorphs reported so
far. In this study, we tested a possibility of new method for studying structural change of ice using
magnetic measurement. Experiments were conducted in Superconducting Quantum Interference Device
magnetometer (SQUID, MPMS-7, Quantum design). We measured the magnetic moment of ice at temperature below
room condition and/or at high-pressure condition to 0.2GPa. Pure water or salted water was used as
starting sample. After accurate evaluation of magnetic moment of surrounding materials, solid-liquid
transition of sample was detected with abrupt decrease of magnetic susceptibility. In the case of salt
water, magnetic susceptibility decreased gradually with a temperature. In the high-pressure run, we found
another jump in the profile. The condition was close to solid- solid phase boundary proposed. In this
way, we successfully detected phase transition between liquid and solid in pure H20 and binary system.
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