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Recent years have witnessed a growing interest in the use of organic radicals as building
blocks for functional molecular materials." In this context, bistable materials are being
intensively pursued for their potential applications as thermal sensors as well as memory and
switching devices.> The family of DTA-based radicals has provided the most promising
candidate towards this goal, the TTTA, which presents a diamagnetic-paramagnetic (order-
disorder) phase transition with a hysteresis cycle at room temperature.” In contrast, other
radicals of the same family (such as 2-NCBDTA) present the same kind of transition but
without hysteresis loop.! Interestingly, the main structural features of the two phases are
common in all cases; the LT phase always presents stacks of dimerized radicals, while in the
HT phase these stacks are regular, (i.e. show no sign of dimerization). In order to identify the
main characteristics that define the shape of the transition, we have performed first-principles
molecular dynamic simulations on TTTA and 2-NCBDTA crystals. The analysis of these
results reveals the presence of a second-order phase transition in both radicals that is
concomitant with a first-order transition in the case of TTTA. Our computations thus suggest
a new general mechanism justifying the presence of bistability in these crystals, where the
paramagnetic-diamagnetic transition is caused by the important difference in entropy between
the HT and LT structures, originated in the high vibrational disorder of the HT phase.
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