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Introduction

Addressing requests from MagLab users I designed, built, and tested a new probe designated specifically for ultrasonic measurements using the SCM1 system equipped with a top loading dilution refrigerator. Such probes are needed for measurements of signals with small amplitudes, e.g., in studies of 2D systems, where nonlinearity develops at low excitation level.
Experimental 

In the new probe 0.0865 inch in diameter cryogenic stainless steel semirigid coaxial cables with beryllium copper center conductor are used to carry RF bursts, which is the usual form of the signals in the pulse-echo ultrasonic technique. Stainless steel coaxial inserts with the RF impedance of 50 ( are embedded in the cables as thermal barriers at the 4 K cryostat stage.
Results and Discussion


During probe tests the base temperature of the SCM1 dilution refrigerator, i.e., 20 mK, was easily reached. The new design of the RF path only reduced the signal excitation amplitude by about 10 dB. The probe was successfully used for studies on a GaAs wide quantum well.
Conclusions

A new ultrasonic probe has been implemented. The new approaches used in this probe were tested and can be deployed in other existing and to-be-build probes.
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