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Fig. S1. Experimental layout.
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Fig. S2. (a) Focused laser beam profile after optimized with DM control. (b) Horizontal beam profile lineout. (c) Side and (d) top views of laser-produced plasma from He 97% and 3% N2. In (b), the spot size is 22 m (FWHM) with <30% of energy contained with the Airy disk, yielding a peak intensity of 5.2  1018 W/cm2 with a0 = 1.6. 
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[bookmark: _Hlk105863794]Fig. S3. (a) Energy and (b) spectral calibration of the pyroelectric detector (GENTEC THz5I-BL-BNC). The slope in (a) provides the responsivity of the detector, 0.220  0.008 J/V, measured with femtosecond laser pulses at 800 nm. In (b), the spectral correction curve provided by the vendor is matched at 800 nm and converted into J/V. It provides 0.24 J/V at 10 THz, 0.30 J/V at 5 THz, 0.50 J/V averaged at 15 THz, and 0.35 J/V averaged at 110 THz.








[image: ]


Fig. S4. (a) Filters and windows inserted in the beam path when the strongest THz signal was observed with the pyroelectric detector. (b) Overall transmission curve allowed by all filters and windows used in (a). (c) Table: THz transmission values measured by using the emitted radiation (LWFA in N2), a 3.1-THz QCL laser, and THz-TDS.
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[bookmark: _Hlk105359625]Fig. S5. Filter and window transmission curves at 0.1100 THz frequencies, characterized by a combination of Fourier transform infrared (FTIR) spectrometer (BRUKER Vertex 70v), Ti:sapphire laser-based THz-TDS, and/or data provided by the vendor. (a) Lowpass THz filters (TYDEX LPF23.1). Inset: y-axis on a log scale. (b) THz attenuators (TYDEX, 10% transmission) and 3”-diameter, 6-mm-thick Si beamsplitter (TYDEX BS-HRFZ-SI-D76.2-T6). (c) IR material (EDMUND OPTICS), mylar window (180-m thickness), Si window (EDMUND OPTICS, 2-mm thickness), and THz polarizer (MICROTECH G30x10-S). (d) THz bandpass filters (THORLABS). 
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