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In this work we study dynamical configurations of plasma created through ionization of gas

targets of micrometer-scale size by intense two-color femtosecond laser pulse by means of 2D

PIC simulations. Strong non-stationary currents excited in this interaction lead to the emission

of high-power terahertz (THz) waves. After a release of a single-cycle THz pulse, a plasma

configuration is formed which emitted nearly no radiation despite the fact that the charge and

current distributions remain essentially time-dependent. The nonradiating configuration is found

similar to the dynamic anapole state recently observed in nanophotonics [1].

It is known from classical electrodynamics that accelerated charged particles emit electromag-

netic (EM) radiation. This statement is not always true if a continuous distribution model-

ing charges and currents in macroscopic systems is considered. In this case particular time-

dependent space-limited nonradiating distributions of charges and currents may exist [2]. For

a long time the practical realization of such configurations was believed impossible, though in

theory their number is infinitely large. Recently, experimental evidence of the toroidal multi-

poles [4] - classical analogs of the quantum anapole moment [3], allowing the construction of

nonradiating states-was observed when studying the optical properties of metamaterials [5].

We examine the formation of nonradiating states in a plasma, arising from the ionization of

atomic gases by intense laser pulse. The tunnel ionization in a field consisting of the fundamen-

tal frequency and a relatively weak second harmonic leads to the excitation of a nonzero residual

photocurrent, which strongly emits in the THz range [6]. If the size of the gas target is com-

parable with the THz wavelength, the coherent radiation emission gives rise to an anomalously

large radiation friction force, which shortens the THz pulse and results in the rearrangement of

plasma oscillations, leading to the formation of a dynamic nonradiating configuration.
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