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Introduction

Acquiring accurate temperature measurements in high magnetic fields is necessary for temperature sensitive experiments. For experiments in the temperature range 0.3 K to 1.6K, the 3He cryostat is widely used and so thermometers can be calibrated by measurement of the vapor pressure of the liquid 3He, which is in thermal equilibrium with the sample. Since the vapor pressure is independent of magnetic field, this is an appropriate platform for magnetic field calibration of low temperature thermometers.
Experimental
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Commercial Cernox thermometers were mounted on the user probe of SCM2 and a 3mm O.D. stainless steel tube was introduced into the probe with the tube opening in the vicinity of the field center. Baratron capacitor manometers[1] with ranges from 0.1 Torr to 1000 Torr were used for absolute measurements of 3He vapor pressure. Resistance of Cernox thermometers and the 3He vapor pressure was measured simultaneously while the cryostat was slowly cooled down. The magnetic field was constant for each cool down cycle and was ramped in intervals of 0.5 T or 1 T to a maximum of 18 T. 
Results and Discussion


The acquired vapor pressure data was converted to temperature adopting equations and coefficients in ref [2] along with a correction of the vapor pressure due to the thermomolecular pressure ratio [3]. For interpolation of arbitrary data points, the formalism introduced in ref [4] was followed, where each resistance vs. temperature data curve is fit to a Chebyshev polynomial and the field dependent coefficients were each fit separately using Pade approximants. From the fitted coefficients we can interpolate the field calibrated temperature at a given arbitrary magnetic field and measured resistance value. Fig.1 displays the measured data overlapped with the described fitted data and Fig.2 is a generated plot of the fractional magnetoresistance. 
Conclusions
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Successful field calibration methods have been developed with vapor pressure measurements in a 3He cryostat. These procedures can be followed with minor adjustments for calibration in temperatures 1.5K to 4.2K with the 4He variable temperature cryostats.
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Fig.1  Plot of measured data (black curves) and fitted data (green surface). Resistance data is from Cernox x89065 in millikelvin lab.





Fig.2  Plot of fractional magnetoresistance in the temperature range 0.3K to 1.5K.









