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Abstract

Recent developments in techniques of visualisations and
imaging allow tackling the problem of phase transition in a
unique single crystal. The spin-crossover (SCO) materials,
which are perfect prototypes of first-order transitions, combine
at the transition between the low-spin (LS) and the high-spin
(HS) states, changes in colour and size of the crystals in the
concomitant way. They revealed to be excellent candidates for
spatiotemporal studies of thermo- and photo-induced phase
transitions on a unique single crystal. In this presentation, we
will show several experimental examples of spin transitions
measured on different types of single crystals, demonstrating
the richness and the complexity inherent to these materials. In
addition to their thermochromic character, SCO exhibit a
volume change accompanying the spin transition, allowing an
extra degree of freedom, complicating the measurements on
one single crystal, which often jumps at the transition, due to
the accumulation of elastic stress. However, systems exhibiting
an incomplete hysteretic thermal transition revealed to be very
robust and their resilient character made possible their imaging
in both cooling and heating processes, without crystal damage.
We then could observe well-defined transformation frontsi-s
between macroscopic HS and LS phases. The shape, the
orientation and the motion of the front interfaces (see Figure)
will be discussed in detail on the videos of the spin transition.
Moreover, at very low temperature (~10 K), under light,
metastable photo-excited HS phase can be generated thanks to
LIESST effect. Interestingly, the emerging photo-excited HS
state is stabilized by the volume change accompanying the
photo-transformation. This volume change, considered as
problematic for equilibrium phase transition, is now an ally
helping to obtain the photo-induced metastable phases. Finally,
if time permits we will illustrate some of the developed
modelss-9 allowing a fair description of these phenomena,
notably the HS/LS front dynamics.
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