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Progress of Terahertz Pulse Shaping Techniques
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Abstract Terahertz pulse shaping has attracted much attention from a variety of applications in fundamental and
applied research fields, such as quantum theory, bio-medical imaging, security-checking, sub-milimeter wave
communication and so on. A brief review is presented on the latest progress of terahertz pulse shaping based on
femtosecond pulse shaping, new terahertz materials and device, and terahertz pulse shaper. The perspective of the
terahertz pulse shaping techniques is also presented.
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Table 1 Comparision of THz pulse shaping methods

Shaping method THz waveform Advantages Disadvantages
) Phase shift: ; i Loss of speed and
Photoconductive antenna . . High output power i .
amplitude reduction; 100% absolute field amplitude

Phase shift: w;
) o amplitude reduction: 100% Spectral bandwidth
Optical rectification i ) Low power
spectral bandwidth tuning: 1.5~ controllable

0.2 THz, elliptical polarization

Frequency: 0.3~2.5 THz Energy transmission; 90% Complex
Difference frequency generation Inverse polarization polarity; .
i ) Low energy loss Complex
amplitude reduction: 40%
Photoconductive antenna array Amplitude reduction: 100 % Electrical controlling Large power depletion
) ) Phase shilt: —xn/2~x/2, . .
GaAs/AlGaAs quantum well ) ) ) Time-resolved phase shift Low temperature
slight increase in amplitude
) Amplitude reduction: 100% ; ) Low temperature,
LiNbO; Low price
frequency: 0.5~3 THz low power
) ) Large power depletion,
Phase shift; 0~x; High spectral )
PPLN ) predetermined THz waveform
frequency: 0.6~1.4 THz resolution: 0.1 THz
by the crystal structure
PPLN-+spatial mask Spectral bandwidth: 0.5~0.9 THz Controlling flexibility Large power depletion
Frequency: 0.84, 1.5, 1.7, High output power, Predetermined THz waveform
QPM-GaAs . ) .
2.1, 2.2, 2.9 THz high conversion efficiency by the crystal structure

Applicable to the entire
Wire-grid THz polarizer
) Elliptical polarization THz spectral range, Large power depletion
and a mirror
simple and flexible

Large power depletion,
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Birefringence With sub pulses Electrical controlling
wave THz wave
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