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The estimation of impurity diffusivity DZ and convective velocity VZ from
experimental observations is essential for multichannel validation of transport
simulations. A new approach to rigorously infer DZ and VZ and their uncer-
tainties based on Bayesian inference and utilizing Markov chain Monte Carlo
(MCMC) techniques is under development. On Alcator C-Mod, DZ and VZ are
inferred using laser blow-off impurity injection of a non-intrinsic, non-recycling
impurity and a high-resolution x-ray imaging crystal spectrometer (XICS). The
estimation of DZ and VZ is a nonlinear inverse problem: guesses for the profiles of
DZ and VZ are propagated through a forward model built around the STRAHL
code (Dux 2006) to obtain a prediction of the temporal evolution of the signal
observed by the XICS following an injection. The guesses for DZ and VZ are then
iterated upon until the modeled emission matches the experimentally-observed
emission. Previous work (Howard et al. 2012 Nucl. Fusion 52 063002, Chilenski
et al. 2015 Nucl. Fusion 55 023012) used piecewise linear functions for DZ and
VZ and found the best profiles by maximizing the likelihood. This point estimate
can end up underestimating the uncertainty and, depending on the choice of
basis functions, can exhibit multiple maxima. In order to rectify this situation a
new approach based on Bayesian inference is under development. This approach
allows the use of MCMC to marginalize (average) over the parameters of the
model, thereby ensuring a complete accounting of uncertainty. A number of
basis functions has been tested, including piecewise linear functions, B-splines
and Gaussian processes. The mathematical and statistical framework for this
new approach will be described, and preliminary results from applying it to
calcium transport in Alcator C-Mod H-modes will be shown.


