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Two-Axis Rotation at Low Temperatures Utilizing a Piezo-Driven Platform
Graf, D. and Park, J.-H. (NHMFL)
Introduction

The capability to change the orientation of crystals with respect to an applied magnetic field in both the  and  directions (spherical coordinates) can be a critical factor in an experiment. Rotating samples in the  direction has been possible for decades [1] but a reliable method for shifting the angle  has proven to be challenging. Several attempts to mount a piezo rotation platform (PRP) for  movement into the sample space of a “-axis” probe have been successful using a large PRP but inconsistent for the miniature version (Attocube models ANR50 and ANR31 with 20 and 10 mm diameters, respectively). The smaller model would allow this apparatus to be used in the resistive magnets. Magnet time allocated in 2016 was used to attempt to calibrate the  angle with rotation and improve the reliability of the PRP at low temperatures.
Experimental


The ANR31 rotation assembly was tested in SCM2 with the He-3 insert installed. Currents of several mA accompany the voltage signal delivered to the PRP, which can cause heating in the sample space. Previous measurements have shown that sample temperatures below ~ 450mK can be maintained during rotation. In this study, a metal ring with varying height was attached to the outside diameter of the PRP and used as one side of a capacitor. A second electrode was added outside the ring where both electrodes of the capacitance measurement are shown with red arrows in Fig. 1a. In addition, as with previous measurements, two Toshiba THS118 Hall sensors orthogonal to the surface of the PRP (green arrows) were measured so movement in low fields could be monitored. 

[image: image2.png]Cap. (pF)

2.56

2.54

2.52

2.50

2.48

2.46

2.44

242

2.40

T
~
-

a
B-.
.o
8-

E

Angle (rad.)




Results and Discussion


A measurement of the capacitance was performed at room temperature (Fig. 1b) which shows that value varies systematically over 360o. Several attempts to measure the capacitance at low temperatures in the SCM2 system were not successful, even when the maximum voltage signal from the Attocube control unit was used. Inspection of the ANR31 setup revealed a point of friction between the PRP and brass sample stage (fixed to the top by the screws shown in Fig. 1a). 
This point was removed from the sample stage and subsequent measurements to ~2K in a PPMS showed the ANR31 moved at low temperatures. Future measurements will focus on completing the capacitance calibration in SCM2 at low temperatures.
Conclusions

Design modifications have allowed for an estimate of the angle by means of a capacitance measurement. Difficulty with low temperature rotation of the PRP has been overcome by reducing the contact between the sample stage and ANR31. Heating of the sample platform at low temperatures will be another hurdle to move past by means of better heat sinking or using High-Tc wiring to the PRP.
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Fig.1 (a) Top view of the ANR31 PRP assembly with capacitance measurement by ring and Cu electrode (red arrows) and Hall sensors (green arrows). 


(b) Capacitance measurement showing ~ 1.5 rotations of the PRP at room temperature.
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