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Introduction

A reliable method of material parameter extraction is required to study both new materials on the surface of SRF cavities, such as Nb,Sn,
and new methods of cavity preparation, such as nitrogen-doping. A computer program based on BCS theory was used to compute surface resistance or
penetration depth, given an input array of temperatures for given values of the parameters of interest, including energy gap and mean free path. To
study random error of the fit, Monte Carlo simulations were performed of input data with added noise; for systematic error, contour plots of
normalized residual sum of squares (RSS) of the polymorphic fit on inputted data were generated. This study aims to show how given methods of
obtaining parameters such as energy gap and mean free path minimize their associated uncertainty, and to present a comparison of how the different
parameters of interest affect the uncertainty of the fit.
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