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Abstract— Terahertz (THz) technology has applications in several important areas including molecular spectroscopy, biomolecular signature identification, seeing through obstacles, non-ionizing biomedical imaging, etc. However, an effective use of terahertz technology in many practical applications is hindered by lack of sufficient available average terahertz power from compact sources. Current methods use conventional pulsed lasers that are limited in power. Conventional photoconductive devices produce average pulse train energy on the order of nanowatts to microwatts. For many applications the lack of power necessitates long signal acquisition times, and is insufficient to divide among an array for parallel detection or synthetic aperture imaging. High power is also critical for sub-surface imaging where the THz beam may suffer considerable attenuation due to surface impediment as it propagates through the medium. A relatively high power source in a small form factor is of vital importance. 

Of the several ways terahertz radiation can be generated, the electro-optic (EO) route is the most promising. Unlike photoconduction method, for instance, the EO technique does not require application of high voltage, thereby facilitating a compact device. However, terahertz intensity depends on the EO parameter, viz., the 2nd order susceptibility (
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), and on the pump laser power. For EO inorganic materials, the  value is usually low as set by the lattice structure.  While polymeric materials can be doped with hyperbolarizable dopants to increase its 
[image: image3.wmf])

2

(

c

 value via subsequent poling, linear chain polymers have shown that their 
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 decays rapidly. Some linear polymers also suffer from photo-degradation due to repeated pump laser bursts.
At ARP, we have used dendrimer, a spherical polymeric nanomaterial, to overcome the above mentioned limitations. Measured electro-optic coefficient (EOC) of doped and poled dendrimer was 130 pm/V that is also very stable. We have generated terahertz radiation from EO dendrimer via electro-optic route. Both EO rectification and difference frequency generation (DFG) were demonstrated. EO rectification generated ~60 µW terahertz power at a pump power of ~250 mW available from a 35 fs pulsed Ti:Sapphire laser at 800 nm. The DFG method produced ~3.4 mW continuous terahertz radiation at a combined pump power of 5.5 W obtained from two diode lasers. Both of these terahertz sources are suitable for applications in spectrometry and imaging. In principle, EO dendrimer can also be used for THz generation via photoconduction; its higher EOC is expected to produce more intense terahertz radiation compared to inorganic crystals. Some details will be discussed with exemplary data.
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