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Abstract— Very large arrays of Microwave Kinetic Inductance Detectors (MKIDs) have the potential to revolutionize
ground and space based astronomy. They can offer in excess of 10.000 pixels with large dynamic range and very high
sensitivity in combination with very efficient frequency division multiplexing at GHz frequencies. In this paper we present
the development of a 400 pixel MKID demonstration array, including optical coupling, sensitivity measurements, beam
pattern measurements and readout. The design presented can be scaled to any frequency between 80 GHz and >5 THz
because there is no need for superconducting structures that become lossy at frequencies above the gap frequency of the
materials used. The latter would limit the frequency coverage to below 1 THz for relatively high gap materials such as
NbTiN.

An individual pixels of the array consist of a distributed Aluminium CPW MKID with an integrated twin slot antenna at
its end. The antenna is placed in the in the second focus of an elliptical high purity Si lens. The lens-antenna coupling
design allows room for the MKID resonator outside of the focal point of the lens. The best dark noise equivalent power of
these devices is measured to be NEP = 7-10"** W/vHz and the optical coupling efficiency is around 30%, in which no anti-
reflection coating was used on the Si lens. For the readout we use a commercial arbitrary waveform generator and a 1.5
GHz FFTS. We show that using this concept it is possible to read out in excess of 400 pixels with 1 board and 1 pair of
coaxial cables.
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