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            Abstract
An optical/infrared telescope of 20â€“100â€‰m aperture located on the Moon would be able to observe objects 100 to 1,000 times fainter than the proposed next generation of space telescopes1. The infrared region of the spectrum is particularly important for observations of objects at redshifts zâ€‰>â€‰7. The apparent simplicity and low mass of a liquid mirror telescope, compared with a traditional pointable glass mirror, suggest that the concept should be considered further. A previously proposed liquid mirror telescope, based upon a spinning liquid metallic alloy2, is not appropriate for infrared applications, which will require a liquid below 130â€‰K. Here we report the successful coating of an ionic liquid with silver. The surface is smooth and the silver coating is stable on a timescale of months. The underlying ionic liquid does not evaporate in a vacuum and remains liquid down to a temperature of 175â€‰K. Given that there are âˆ¼106 simple and âˆ¼1018 ternary ionic liquids, it should be possible to synthesize liquids with even lower melting temperatures.
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                    Figure 1: 
                        Reflectivity curves obtained for silver-coated liquids.
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Figure 2: 
                        Three-dimensional map of a small section of a silver-coated liquid mirror.
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        Editorial Summary
Liquid engineering
A feasibility study is under way for a space telescope capable of observing objects 100 to 1,000 times fainter than those accessible to the next generation space telescope, the James Webb Space Telescope. The instrument that is yet to come is the Lunar Liquid Mirror Telescope, based on a 20- to 100-metre mirror consisting of a spinning liquid. The infrared is particularly important for observations of the early Universe, and for this a mirror temperature of below 130 K is required. This part of the project is feasible, the latest studies suggest. By coating an ionic liquid with silver, a smooth, stable surface is obtained. In its current form the lens is liquid down to 175 K, but a melting point below 130 K should be attainable in time.
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