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            Abstract
The superheating of a solid to a temperature beyond its melting point, without the solid actually melting, is a well-known phenomenon. It occurs with many substances1,2,3,4,5, particularly those that can readily be produced as high-quality crystals. In principle, ice should also be amenable to superheating. But the complex three-dimensional network of hydrogen bonds that holds water molecules together and gives rise to unusual solid and liquid properties6,7,8,9,10,11 strongly affects the melting behaviour of ice12,13,14; in particular, ice usually contains many defects owing to the directionality of its hydrogen bonds. However, simulations are readily able to â€˜createâ€™ defect-free ice that can be superheated15,16. Here we show that by exciting the OH stretching mode of water, it is possible to superheat ice. When using an ice sample at an initial temperature of 270â€‰K, we observe an average temperature rise of 20 Â± 2â€‰K that persists over the monitored time interval of 250â€‰ps without melting.
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                        Conventional infrared absorption spectra of HDO:D
                        
                        2
                        O (15â€‰M).
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Figure 2: 
                        Ultrafast heating of HDO:D
                        
                        2
                        O ice from 200â€‰K to 220â€‰K.
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Figure 3: 
                        Superheating of HDO:D
                        
                        2
                        O ice from 270â€‰K to 290â€‰K.
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Figure 4: 
                        Superheating and (partial) melting of ice.
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        Editorial Summary
The big freeze
The superheating of a solid above its melting point without actually causing it to melt is easy to achieve in substances that form high-quality crystals. That should be the case for water. But nothing is simple with water near its freezing point, and the hydrogen-bond network that holds the individual molecules together and gives water many unique properties makes it difficult to produce defect-free water ice. Until now, superheated ice has existed only in theory: now it has been produced experimentally, by heating the interior of bulk ice on very short time-scales, from âˆ’3 Â°C to room temperature. The ice was solid for the 250 picoseconds of the experiment, though when the temperature jump is more than 20 Â°C, it melts.
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