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ABSTRACT: In our recent publications [1-4], we explored the phase behavior 
of super-soft spheres using solutions of ultra-low crosslinked poly(N-
isopropylacrylamide)-based microgels as a model system.

We used SANS with contrast variation to directly access the microgel bulk 
modulus showing that is one order of magnitude smaller than for regular 
microgels [5]. In bulk, the samples show a liquid-to-crystal transition at higher 
volume fraction with respect to both hard spheres and stiffer microgels. 
Furthermore, stable body-centered cubic (bcc) crystals are observed in addition 
to the expected face-centered cubic (fcc) crystals. Small-angle X-ray and 
neutron scattering with contrast variation allow the characterization of both 
the microgel-to-microgel distance, and the architecture of single microgels 
in crowded solutions. The measurements reveal that the stable bcc crystals 
depend on the interplay between the collapse and the interpenetration of 
the external shell of the ultra-low crosslinked microgels [1]. This peculiar phase 
behavior is due to strong faceting of the particles, which we determine by 
combining data from small-angle neutron scattering with contrast variation 
and computer simulations [2,3].

Then, we confine them at liquid-liquid interface [4]. Atomic force measurements 
are used to study their phase behavior. In addition, neutron reflectivity and 
interfacial rheology are used to both their vertical extension of the monolayer 
[6]. Once confined at interfaces, these ultra-soft spheres show a behavior in 
between flexible macromolecules and hard particles [4, 6].
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