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The perfect lens concept proposed by John Pendry in 2000 has cap-
tured the imagination of the scientific and technical communities alike [1].
Since then, numerous questions were raised concerning the issue of how close
one can approach the perfect lens concept in practice. In a recent experi-
ment, a negative-refractive-index (NRI) transmission-line (TL) lens was used
to demonstrate imaging beyond the diffraction limit at microwave frequencies
[2]. This experimental device consisted of a NRI region comprising microstrip
lines loaded with series capacitors and shunt inductors. The so created NRI
region was sandwiched between two dense microstrip meshes acting as parallel-
plate waveguides. Using this NRI-TL lens, a resolution of \/6 was achieved
as opposed to the diffraction-limited resolution which would have been \/2
[2]. Although the achieved resolution beats the diffraction limit, it does not
correspond to perfect imaging. In this paper, we will discuss the practical res-
olution bounds of the experimental lenses in [2] due to material and mismatch
losses.

A key result of our analysis is that the resolution is logarithmically
bounded by the losses on the loading series capacitors. Specifically, the maxi-
mum resolved transverse wavenumber k, is determined by,
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where k,d is the electrical thickness of the lens in radians and Q. is the
quality factor of the loading series capacitors.
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