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Multiplexing readout of transition edge sensors for faint optics
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We have developed novel readout for an array of multiplexed transition edge
sensors (TESs) featured by energy-resolving capability and high sensitivity to visible and
near-infrared photons. Our goal is to multiplex TESs, build a high-sensitivity camera and apply it
to biological i1maging. We suggested two-dimensional readout consisting of high-pass filters which
pass rising-edge signals and do not affect electro-thermal feedback (ETF). An LCR Ffilter optimized
to have a resonant frequency at several MHz was found to be suitable by SPICE simulations. We
fabricated the filter, tested at 4 K and confirmed that it worked properly, and then integrated the
readout and a TES. In the new readout, not only the filters but readout cables are also essential.
We tested twisted cables that are widely used for cryogenic experiments and found that they were
greatly affected by stray impedance. On the other hand, coaxial cables showed sufficient properties
at several MHz.
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