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Abstract The output efficiency of terahertz wave based on the tilted-pulse-front geometry by controlling temporal
and spatial chirps of pump pulses is improved theoretically and experimentally. For the situation of the additional
temporal chirp, the results show that the output efficiency of terahertz wave is nonlinear to the additional positive
chirp of pump pulses and there is an optimum selection. However, it is linearly inversely proportional to the
additional negative chirp of pump pluses. For the situation of the additional spatial chirp, the results show that the
output efficiency of terahertz wave is always decreased, regardless of the size and sign of the additional chirp.
Furthermore, the dramatic decrease of the output efficiency appears with the increase of the spatial chirp. These
results have a guiding significance for the optimization and regulation of the ultrafast terahertz wave system based on
the tilted-pulse-front method.
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LD: laser diode;
LMA: large mode area;
SESAM: semiconductor
saturable absorber mirror;
DM: dichroic mirror;
HR: high reflection mirror;
GP: grating pair;
PBS: polarization beam splitter;
G: grating

K1 SR ERER. () PCF KBEOBHOR RS (b) TPFP Jiik = A K#f &5 R 5t
Fig. 1 Schematic diagram of experimental setup. (a) PCF femtosecond laser amplifier system;

(b) THz generated system by TPFP
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Fig. 2 (a) Pump pulse duration and output power of THz wave versus additional dispersion of the pump pulse;

(b) THz radiation efficiency versus additional dispersion of the pump pulse
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