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Introduction

Our previous work has produced miniature, rotatable calorimeters for use in top-loading dilution refrigerators at high
magnetic field [1]. That project also lead to the development of dramatically improved algorithms for control of temperature
as the magnetic field is continuously swept [1, 2]. Our current work seeks to extend these capabilities by developing
miniature sensors with smaller total heat capacities and smoother field response than commonly used ruthenium oxide
resistors. These new sensors will be generally applicable to high field, low temperature research by users and NHMFL staff.

Experimental

This work seeks to (1) produce low mass, low heat capacity, rapid thermal response, miniature silicon strips (3 mm x 0.3 mm
x 0.005 mm) carrying gold-germanium thermometers [3] and nichrome heaters and (2) to calibrate these sensors in field.
Thin film deposition of Au/Ge multilayers was done at Rowan University with assistance from Boston College; post-
deposition processing was done at Smith College and NHMFL. Photolithography was done by third party vendors.

Results and Discussion

Our deposition process produces a controlled Au concentration gradient across the length of the wafer. This leads to
differences in overall resistivity p and sensitivity n between sensors: The characteristic quasi-power-law temperature
dependence of the resistivity[3] is shown in Fig. 1 for three representative sensors following a 1 hour anneal at 265°C.
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