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Abstract:Due to the broad bandwidths, terahertz (THz)-waves offer the possibility for wireless
transmission of high data rates. Especially, broadband wireless access over short ranges and fixed
wireless links based on THz-waves are very promising. They can be incorporated as a bridge for
optical networks or an alternative for the connection of wireless stations in difficult environments,
to transmit next generation HDTV signals or for the broadband connection of servers in a data
center, for instance. The frequency range between 300 and 900 GHz is very promising for these
applications since the possible bandwidth is very high and first electronic circuits will become
available on the market soon. However, contrary to wireless links in the lower GHz-bands, the
free-space path-loss is quite high and the attenuation due to molecules in the air or water droplets
can significantly decrease the transmittable data rates in this frequency range. Here the basic
properties of THz-waves will be investigated and the maximum achievable data rates for fixed
wireless THz-links will be derived. In order to keep the considerations as general as possible, the
derivations are based on simple assumptions and equations. Additionally, conclusions for the
applicability of THz-waves for fixed wireless links with distances up to 1 km will be given and the
special requirements for these systems will be discussed. As we will show, high data rates can only
be transmitted via these links if transmitter and receiver antennas with very high gains are used.
This requires an adaptive control of mechanical fluctuations.
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