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It has recently been shown that nanomechanical resonators can be cooled to the quantum regime.!

Thermal motion, at mK temperatures, of a doubly-clamped beam has been detected by fabricating the
resonator into a SQUID 2. Here we demonstrate that a separate SQUID can be used to detect the motion
of a resonator, such that any resonator in the bandwidth of the SQUID amplifier could be detected.

We report measurements on a doubly-clamped beam shaped gold nanomechanical resonator (50 pm
length, 300 nm width and 80 nm thick) fabricated on a Si substrate. Previous measurements on gold
wire resonators have employed magnetomotive detection schemes in high magnetic fields.® In this work
the resonant response of the beam is detected in a low magnetic field (30 mT)using a DC SQUID
based detection scheme. A simple piezo device was used to excite the observed resonance at 1.2 MHz.
The response was studied at 1.5 and 4.2K and a Q of the order of 100,000 was observed at 4.2K. The
temperature of the gold wire could be extracted from the measured Johnson noise coupled to the SQUID.
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