Terahertz wave generation from laser-irradiated near-critical-density plasmas
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Femtosecond laser pulse propagation in a relativistic self-trapping (RST) regime within near-critical-density plasma enhances electron acceleration, maximizing both total charge and laser-to-electron energy conversion [1]. This process efficiently generates intense, coherent terahertz (THz) transition radiation. Three-dimensional particle-in-cell (PIC) simulations reveal that THz emission occurs as accelerated electrons exit into vacuum—either directly from the low-density plasma or after traversing a thin foil at the target rear [2]. 

The RST regime proves superior to conventional foil targets with preplasma, enabling significantly stronger THz generation. Optimized laser-plasma matching allows a 2-J femtosecond laser to produce quasi-unipolar THz pulses with energies exceeding 100 mJ.
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