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A sample liquid was loaded into a pair of TiZr encapsulating gasket and sealed in the p-T variable system (The 

Mito system). Ice Ih was formed when the sample was cooled to 100 K and amorphise under compression up to 

1.5 GPa, yielding to form unrelaxed high density amorphous ice (uHDA). The uHDA was transformed to VHDA 

with increasing temperature to 160 K and turn back to HDA but its expanded form (eHDA) at ambient pressure 

and at 135 K. Further transformation to low density amorphous ice (LDA) was observed when temperature was 

increased to 145 K at ambient pressure. In total, we observe all four kind of amorphous forms of ice in the 

experiment p-T pathway (Figure 1.). After the observation of LDA, temperature was increased up to 165 K and 

the sample is crystallised to ice Ic, finally measured neutron diffraction pattern of ice Ic at 85 K in order to 

prevent further transformation to ice Ih. The obtained diffraction pattern (Figure 2) shows substantial amount of 

stacking disorder, which is inferred from the diffuse scattering under the Bragg peak. The pattern, however, does 

not show any significant peak from ice Ih, showing no long-range order for ice Ih. We are going to carry out 

more precise analysis for the obtained patterns to characterize amorphous phases and ice Ic. 
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2.  Experimental method and results (continued) 
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Fig. 1. Scattering intensities of various amorphous ices (uHDA, VHDA, eHDA and LDA) appeared in the P-T 

pathway shown in the inset.  
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Fig. 2. Neutron diffraction pattern of ice Ic with lead pressure marker.  

 


