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In this study, an optical setup for generating terahertz (THz) pulses through a two-color femtosecond laser filament was carefully designed to achieve a precise overlap of two-color laser pulses in space and time. (-barium borate (BBO), (-BBO, and a dual-wavelength plate were used to compensate the phase delay of the two-color lasers. Tilting of (-BBO could further realize the precise spatial overlap of the two beams by counteracting the walk-off effect. The maximum output THz pulse energy reached 21 μJ in argon gas when using a commercial Ti:sapphire laser with a pulse energy of 6 mJ at a 1 kHz repetition rate. The corresponding conversion efficiency exceeded 0.35%.

Besides, a novel THz wave detection scheme will be introduced in which the THz wave is detected by a microphone based on the photo-thermo-acoustic (PTA) conversion in graphene foam. It employs graphene foam to achieve the conversion of the THz electromagnetic wave to the audible acoustic wave. This detection method not only inherits the advantages of the photo-thermal THz detector such as room-temperature and full bandwidth, but also has a response time 3 orders of magnitude faster than the photo-thermal detector. Thanks to the excellent PTA conversion efficiency of graphene foam and the state-of-art audible acoustic wave measurement technique, the detection responsivity can be up to ~148 V/W and the noise equivalent power is 283 nW/Hz0.5. In addition, no antenna or electrode is required to fabricate in the PTA THz detector which greatly simplifies the detector design and decreases the fabrication cost.
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