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Giant Lamb shift in photonic crystals

WANG Xue-Hua® GU Ben-Yuan
Institute of Physics Chinese Academy of Sciences Beijing 100080 China

Abstract We obtain a general result for the Lamb shift of excited states of multi-level atoms in inhomoge-
neous electromagnetic structures and find that the Lamb shift comes from real photon processes in contrast to
the conventional concept established in 1947 that in the case of free space the virtual photon processes play a
key role. We find that photonic crystals can lead to a giant Lamb shift. We also predict that the position-de-
pendent Lamb shift should extend from a single level to a mini-band for an assembly of atoms with random distri-

butions in space similar to the velocity-dependent Doppler effect in atomic/molecular gases.
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