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where Rgj 1s the shunt resistance that converts the TES bias current Ipias [HA] feias [HA] Frequency [Hz]
into a voltage blas? R, 1s the resmtapge.of the. TES, L 1s th§ inductance Figure 3. Top) Irgs VS Iyse curve, Left) Rogs VS Iyae curve, Right) Bias power vs | | |
of the SQUID, ’B 1S the current sensitivity, L 1s the 100p gain, and To = Lyias Figure 6. Top) Measured TES referenced current noise compared with

noise model estimates. Bottom) Calculated Noise Equivalent Power

C /G 1s the thermal time constant. o .
Rp [m .Q] RN [m .Q] RSquare [ Q,] Po [ fW] | compared with noise model estimates.
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EXp erimental Setu P With the Noise Equivalent Power (NEP) measured, the expected energy
Studying the complex impedance (Eq. 1) gives us the dynamic resolution can be estimated as a function of the TES resistance R,
Two TES chips on single wafer studied in a dilution refrigerator with a properties of the TES: B, L, £, T, i
base temperature of 15mK A |
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resistance. We are assuming a collection efficiency € = 1 and a
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Noise Modelin g We compare our result with other current state-of-the-art TESs in the
table below. After normalizing for volume effects, our device shows
world leading energy sensitivity.

Figure 1. The experimental apparatus for characterizing the TES chip . . i )
We first estimate the effective temperature of the load resistance using

the superconducting state data, then estimate the warm electronics

noise to be the normal state PSD Volume of
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Figure 2. TES circuit and signal readout chain
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