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Terahertz (THz) imaging and spectroscopy could be used for the detection of cancer
cells, various drugs, and even bacterial infections [1]. Carbon nanotubes (CNTs) promise to
eliminate the bulkiness and low-temperature restrictions of previous THz detectors. CNTs
exhibit ultra-broadband absorption [2] and aligned CNT films have shown high sensitivity to
polarization changes of radiation even at room temperature [3]. However, current CNT-based
detectors utilize a chemical vapor deposition and wet transfer fabrication process [4] that is
unsuitable for application integration. We aim to develop a wafer-scale THz detector, with arc-
discharge-grown aligned CNTs, that functions at room temperature, is polarization-sensitive, and
is compatible for device integration.

We characterized the THz response of a highly dense film of aligned single walled CNTs
(SWNTs) using THz-time domain spectroscopy (THz-TDS) and near-field scanning optical
microscopy (SNOM). When radiation (0.1 to 7 THz) polarization was parallel to CNT alignment,
absorption was 10 times higher than in the perpendicular case. It was also found that absorption
peaked around 4.1 THz, where the CNTs exhibit a phonon resonance effect. We also discovered
that on a nanometer spatial scale (analyzed with SNOM) similar polarization dependence exists.
We have deposited gold electrodes onto the sample and completed fabricating the detector. We
are measuring the photothermoelectric response of the device in response to polarization,
temperature, and magnetic field dependence. The ultimate goal of this research is to develop a
high-resolution array of THz detectors from such a wafer-scale SWNT film to create a THz
camera capable of macro-scale real-time imaging.
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