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Photon’s Berry phase under background of plasma waves ™
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Abstract
Electron plasma waves driven by high-power laser pulses are described as an effective geometric background by means of
optical metrics. The motion equations of probe photons and Hamilton expression for photons under the background of electron
plasma waves are derived via Maxwell equations in the curved spacetime. The contribution of electron plasma wave to photon’s
Berry phase is obtained and the corresponding modification to photon’s Berry phase in vacuum spacetime is estimated under the

conditions of the present experimental facility.

Keywords electron plasma wave plasma Berry phase
PACC 5235 5270 5240 0365

* Project supported by the National Natural Science Foundation of China Grant No.10573012  the Shanghai Leading Academic Discipline Program Grant
No.T0104 and Shanghai Research Foundation Grant No.07dz22020 .
1 E-mail pyji@staff. shu. edu. cn



