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To perform tests of Macroscopic Quantum Coherence (MQC) on a SQUID system [1,2,3], we have realized a set of  chips containing all the different devices necessary for the measurements at a temperature of 10 mK.


 The main chip contains an rf SQUID (source of the coherent superposition of the two flux states to detect), weakly connected to a dc SQUID amplifier (necessary to probe the correct operation of the rf SQUID), and to a hysteretic dc SQUID (the switch detector used to perform Non-Invasive Measurements, or NIM, on the rf SQUID [4]). 


The initial state preparation of the double rf SQUID is possible by means of a fast laser switch. The laser output is sent through an optical fiber onto a short section of a superconducting loop, inductively coupled to the main rf SQUID ring, where a persistent current is stored in order to produce a small asymmetry in the double well SQUID potential.  A short laser pulse of a few mW is sufficient to drive into the normal state the superconducting loop in a very short time [5]. The fast (less than 10ns) decay of the persistent current will restore the symmetric SQUID potential giving the trigger time from which the free evolution of the system and  related measurements can start. We will present measurements of the decay of the persistent current read by a fast  amplifier reading the voltage output across the superconducting/normal section of the loop as well as the readout of a dc SQUID reading the flux change in the superconducting loop.


The operation characteristics of a Switch SQUID have then been tested in the temperature range between 4.2K and 20mK in function of the applied external flux as well as of the current switch-on time. We will show that this device has, at a temperature below 100mK, the necessary sensitivity to perform the Non Invasive Measurements of the flux states of the  rf source SQUID [Fig.1].
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Fig.1. Switching probability of the Switch SQUID vs. the applied external flux for different operating  temperatures.





Some preliminary measurements of the overall system of SQUIDs reading the states of the rf SQUID have been performed to test the feasibility of the MQC measurements  with this apparatus, provided that the low intrinsic dissipation measured in a similar SQUID realized with the same geometry and dimensions is maintained [6].
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