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We haveengineered algorithms to emplonaximum entrogp as @mmonly used to dare Boltzmann’s
distribution for application in solid state NMR data analysis. The approach is used to characterisgiatistrib
of chemical shift tensor parameters from magic angle spinning sideband peak intensities, as well as distance:
from rotational-echo double-resonance (REDOR) data, in heterogenous samples. In the case of REDOR date
the method can veal multiple distances with relaBly few data points, which is of particular benefit in
application to biological systems. This/eeses the common practice of comparing REDOR data to dephasing
curves simulated for steral preconceied gructural models, by providing the information necessary to construct
models based on unbiased data analysis. In the case of chemical shift tensor analysis, it allows arbitrarily
complex phospholipid mixtures to be analyzed for subtle perturbations, Xample by association with
antimicrobial peptides.

The method prades for a model-free approach to data analysis, in the sense that one need not assume the
presence of anspecific number of different chemical shift tensors or distances that agetiid obsered
signal. The strategy differs from the more common practice of including a single weighted term in a fitting
procedure, as each datum constitutes additional "information" and independently adds to or subtracts from the
entropy of the distribution. A constrained optimisation problem with 100s of uwksqathe number of points
used to approximate a continuous probability distribution of the desired parameter(s)) is thereby turned into an
unconstrained optimisation problem with one coefficient for each data point.

The Boltzmann Statistics method also offers intriguing philosophical implications wedttye broadest,
and perhaps most probability distitibn consistent with the data, but also helps to determine which data points
hold the greatest information content, such that experimental time can be focussed on gaining the best signal-to
noise where it is likely to benefit most.
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