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Terahertz (THz) radiation, covering the wavelength region extending from 30 micrometers to 3 

millimeters, has a wide range of promising scientific and industrial applications, owing to its 

uniquely attractive qualities such as low photon energy and fingerprint-like spectra. Currently, 

the two main intense THz pulsed sources are based on conventional accelerators and nonlinear 

crystals [1]. In contrast, ultraintense laser plasma interactions offer a novel alternative approach 

toward producing intense THz pulses [2,3], given the fact that the plasma medium can 

circumvent the limitation of optical damage and a high flux of electrons can be generated from 

this kind of laser-driven compact accelerators.  

We have studied systematically the THz generation from solid targets irradiated by relativistic 

laser pulses [4−6]. THz radiation properties like energy, spectrum, angular distribution and 

polarization are characterized. A burst of THz radiation can be emitted at the target rear side, 

either via coherent transition radiation (CTR) induced by the electron bunch crossing the target 

surface-vacuum boundary or from the transient sheath currents as a result of target normal 

sheath acceleration (TNSA) of ions. By varying the laser pulse duration or the target size, one 

can tune the relative contributions from this two kinds of radiation, and thus manipulating the 

overall THz spectra. In the case where the ~1.5 ps laser pulse interacts with a large-size copper 

foil, the efficient generation of THz pulses with energies up to tens of millijoules has been 

demonstrated [6]. To the best of our knowledge, this is the highest THz pulse energy and peak 

power reported in laboratory so far. Such an extreme THz source will open up new 

opportunities for nonlinear light–matter interactions. Furthermore, the THz radiation can serve 

as a unique diagnostic for laser plasmas. 
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