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Transforming objects: Thermal super-images
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Abstract: Since all objects with non-zero temperature can be regarded as heat sources,
controlling such heat sources becomes particularly important, e.g., for achieving controllable
radiation. However, these heat sources cannot be effectively investigated by the existing theories
of transformation thermotics. Here, we develop a theory that allows the free transformation of
objects or heat sources. By considering a line heat source, we then design and fabricate a copper
plate drilled with square air holes in the manner of special arrays, and find that the isotherms of
our drilled copper plate become almost straight and parallel with the line heat source. This differs
from the known curved isotherms in pure copper plates. We further design transformation media
surrounding six objects with the shape of square, triangle, pentacle, face, dog, and artillery. We

reveal that the resulting isotherms not only have the same shape as the inner objects, but also
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expand from the objects to the environment (cold source), thus yielding super-images of these
objects. We further experimentally realize a thermal super-image based on shape-transformed
conductive epoxy, which looks very similar to the thermal image of a real hand. This work
offers a general method for transforming objects at will, and the thermal super-images proposed
herein have practical applications, say, for controlling radiation or misleading infrared detection.
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