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1. Comparison of Boltzmann approch and
phenomenological approach for the orientational
distribution function
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Figure S-1

Comparison of the phenomenological ODF (5) (solid lines) and a Boltzmann
approach (2) with only a Zeeman contribution (Ax = 0, dashed lines) lead-
ing to identical order parameters S, = —0.12 and S, = —0.21, respectively.
Due to the normalization, despite different angular dependencies, similar dis-
tribution functions result, which lead within experimental accuracy to identical
scattering patterns.

2. Influence of a polydispersity of the aspect ratio to the
scattering function of spindle-shaped particles
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Figure S-2

Form factors of spindle shaped particles with an equatorial diameter of oeq =
50 nm with a polydispersity of equatorial radii of p, = 0.05 a mean aspect ratio
vy = 3 and different polydispersities of aspect ratios p,,. The direction of the
scattering vector parallel to the particle axis (g = 0) is represented by solid
lines, while the direction perpendicular to the scattering vector (Yo = m/2)
is represented by dashed lines. The form factors for 99 = 7/2 are practi-
cally independend from the distribution of aspect ratios. The physical reason
is that the aspect ratio does not significantly influence the distribution of col-
umn lengths along the short particle axis. The different asymptotic power laws
of both directions are analyzed in (Markert et al., 2011).




3. Scattering cross sections of composites with
spindle-shaped hematite particle in pNIPAM
hydrogels and pure pNIPAM hydrogels
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Distribution of aspect ratios used to calculate the form factors in Fig. A2.

The distribution functions are modified Schulz-Flory distributions normal-

ized in [1, co[. The parameters Z, correspond to relative polydispersities of Figure S-4

pv = 1(Zy + 1) Radial averaged scattering cross sections of a hematite-pNIPAM composite
(red) and the corresponding pNIPAM matrix (blue) without external field. The
intensities of both are corrected with the background of a water filled capil-
lary. Despite the small volume fraction of hematite particles, the intensity scat-
tered of the composite is around two orders of magnitude larger than that of the
matrix.
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