This invention discloses a new plasma diagnostic method based on terahertz (THz) time-resolved spectroscopy of short broadband (0.1-50 THz) THz pulses. Both the plasma (19) to be tested and THz radiation (20) can be generated in air by femtosecond laser pulses (2) or by other means. Comparison of the spectra of free propagating and transmitted through the plasma (19) THz pulses (20) allows the plasma absorption to be measured as a function of frequency over a large spectral range, which in most cases involves the frequency of the test plasma (19). Since the strong changes of the plasma absorption are taking place in the vicinity of this frequency, it allows to measure directly the plasma (19) frequency ωp and consequently its density ne, as a function of time or other experimental parameters.
