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""Approaching Unity: Towards Solutions for SAS Analysis"*
Brain Pauw (NIMS)

Small-angle scattering is a technique that promises statistically significant structural
parameters, measured over non-negligible quantities of material, with a minimum of sample
preparation. As such, it should be an ideal technique for structural characterization. With that
as a lure, it has had many a scientist salivating at the prospect of actually obtaining such
parameters for their materials.

While the measurements are relatively easy (but not as straightforward as many researchers
think), the real stumbling block lies at the processing and analysis of the measurements. As
such, the analysis of small-angle scattering patterns has been a hot topic since the technique
emerged almost 100 years ago.

Initially, a variety of data analysis methods were proposed, each with specific benefits and
drawbacks. Many of these, devised in the ages before ubiquitous computing power, rely on
data linearization and graphical analysis and often require severe assumptions to be made
about the structure in the sample, as well as severe distortions of the data. These, then, are
often applicable only to very simple systems and tend to be inapplicable to most samples that
interest materials scientists and industry.

With increasing computing power came increasingly complex models that had to be
specifically "tuned" to the sample at hand. Additionally, better measurement equipment
meant higher data quality and smaller uncertainties on the data, leaving fewer excuses for
poorly fitting models. This led to the inclusion of many "terms" in ever complicated models
in order to describe the data satisfactorily. Published models with up to 10 or even 12
parameters describing a single (isotropic) scattering pattern have been observed in the wild.
Adding more terms, however, destabilizes the fitting procedure, but moreover, the inclusion
of ever more exotic terms proves more and more difficult to justify.

In the last two decades, alternative approaches to these classical fitting models have slowly
solidified. These newer analysis methods are aiming to describe the scattering effects from a
more general viewpoint. Examples of these methods are the Inverse Fourier Transform
methods and Monte-Carlo methods. These methods are not without their own drawbacks,
however, as the results are generally expressed in the shape of a correlation function or
interface distribution function, and it is then left up to the reader to interpret the result with
their sample in mind. In addition, the data, its correction as well as the reduction need to be
absolutely top-notch for these methods to deliver meaningful results.

Today, then, we live in exciting times when it comes to small-angle scattering. The latter
methods and the current developments (combined with so many available computing cycles
that even poorly written programs can work), promise to finally deliver answers to the
questions that have kept us employed for the last 100 years. Whether this promise can be
fulfilled, is (likely) one of the questions that brought about this meeting.

This talk will discuss the travel towards the goal of a more universal analysis method.
Stopping briefly to highlight some challenges in data reduction, and exploring the theoretical
limits of small-angle scattering, a monte-carlo method will be shown as an example, which is
capable of retrieving particle size distributions from scattering patterns. The most recent
results will be shown in hopes of fostering exciting discussions.
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CTBIEICE > TROONTZEDR H D, RIEDHTIE, A A ARy ZIZKDITHED I X2 IR0
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Fig. 1 Appearance of nanoemulsion

(NE1). It self-stands against gravity.
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Fig. 3 The results of the simultaneous measurements of rheology and SANS for shake gel. (a) The viscosity 1 vs. time t. The numbers
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Fig. 5 SANS functions of NE1 (as-prepared NE), D(90/10)

and D(80/20). D(90/10) and D(80/20) are mixtures of NE1 and
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Fig. 1 Structure of the imidazolium cation C,mim" and anions of TFSA™ and NO5 ™ (n: alkyl chain length).
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(2, EARET K DREHES TR OBELRBE M AT~ o, REHERII A a— MEIZEY
TV a B EICER L, IR ORI E LR DRV BT 572012 T, K+ 2@ WRET 1
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VHEAIEICL VAR L EEEL SR M, X 8.2 x 10° g/mol, 4y &45 A MW/M, 1% 1.20, PS DA
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