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Software for the retrieval of  parameter distributions 

from small-angle scattering patterns
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Basic information extracted from the MC result, showing the ellipsoid radius distribu-

tions (left) and axis alignment (right). Error bars indicate +/- 1 SD.

Left: Aramid fibre (courtesy of  Teijin Twaron B. V.). Right:  Scattered intensity 

(top left and bottom right quadrants) of  the fibre with the fibre axis horizontal. This 

is compared to the Monte-Carlo fitted results for prolate ellipsoids .
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Aramid pore characterisation4
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Elucidating the synthetic mechanisms of  CdSe Quantum Dots using SAXS, WAXS 

and UV/vis spectroscopy (top right) SAXS data, fits and retrieved size distribu-

tions (bottom left), and resultant population parameters (bottom right).

Quantum dot synthesis6
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A) TEM image of  rodlike MgZn precipitates. B) SAS intensity collected from bulk quantities, 

fitted using the advanced analysis method (solid line). C) Size (radius) distribution of  the rodlike 

MgZn precipitates in 192h sample, determined by SAS & TEM. Error bars are +/- 1 STD

MgZn alloy studies3
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Small-angle scattering can do what 
electron  microscopy never could: 
provide nanostructural details for 
vast amounts of material with little 
fuss... 

However, data correction and analy-
sis has remained complicated.

We are, therefore, developing a 
comprehensive data correction 
methodology1 and Monte Carlo data 
analysis methods2 for unbiased na-
nostructure information retrieval.

These are some of the Monte Carlo 
results so far.. [1] [2]

Start End

Calculate χ2r

Pick Pj∀[1,n]

Compute I(Pj∀[1,n])

Calculate χ2r,new

Itest=I-I(Pj)+I(Pnew)

Pick Pnew

χ2r 1 True

False

χ2r,new < χ2r
True

False

Pj = Pnew
I = Itest

χ2r = χ2r,new
j = j + 1

Size distribution determined from SAS data for an ORR catalyst sample before and 

after etching, showing information related to rough surface (Region 1), MgO particles 

(Region 2), and Fe
3
C particles (Region 3).

ORR catalyst studies5

Etched Pre-
etching

Carbon

Fe3C (big)

MgO (small)

HCl etching leads to carbon with 
Fe3C- and MgO-sized holes. The 
samples before and after etching 
can be characterised with SAS

Ball-lightning-like Plasmoids7

Densely packed SiO2 spheres9
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Bimodal calibration standard9
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Iron oxide NP suspensions8

Gummy bear image: CC0
QD image: Argonne National Lab CC-BY-SA-NC


