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Continuous Measurement of Heat Capacity as a Function of Field Orientation at Low T
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Introduction
	We have been developing single-axis rotatable calorimeters capable of operation in the dilution refrigerator cryostats in tandem with the DC field facility’s resistive and superconducting magnets [1]. Many experiments would benefit from being able to measure heat capacity while rotating the calorimeter, but the noise and artifacts arising from the on/off pulsing of the stepper motor used up till now have been larger than the signal size. 

Experimental
	This year, however, we succeeded in carrying out measurements as a function of field angle for fixed temperature and magnetic field strength by replacing the stepper motor with an ac servo motor capable of sample rotations with a resolution of 0.022° and continuous rotation at speeds as slow as 0.020°/second when used with the SCM1 string rotator.  The reproducibility of the string rotator angle in this configuration is ≈ 0.05°. 
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	[bookmark: _GoBack]Fig. 1 Variation of heat capacity as a function of angle for the 2D FFLO superconductor ’’-(BEDT)2SF5CH2CF2SO3 at 11 tesla and 0.15 K. The measured heat capacity is inversely proportional to the ST voltage signal displayed in the figure. A 1° change in rotator angle at the servo produces a 0.0137° change at the sample. The Hc2() superconducting phase transition occurs within ±0.8° of plane parallel field orientation. Here we observe two prominent but previously unresolved peaks at ±0.15° away from plane parallel. These are associated with the transitions into and out of the FFLO superconducting state.  



Results and Discussion
	The difference between up angle sweeps and down angle sweeps reflects the backlash in the string rotator when changing direction. A 100 degree change in servo rotator angle at the top produces a 1.37° rotation at the sample, indicating that the backlash is on the order of 1.7 degrees. The difference between consecutive up sweeps (or down sweeps) provides an experimental measure of reproducibility of the string rotator sample angle. 
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