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Report: 

 

The decision on this proposal stated that it was well received but there was insufficient 

beam time available for allocation in this round. To our great pleasure, beamtime was 

awarded to us at the end of round. Unfortunately, the thermochromic samples need several 

Months prior experiments to be prepared, and they are not stable for long period. Therefore, 

only part of the samples proposed were studied. 

The rest of the beamtime was used for studying similar thermochromic metal organic 

sample, with the accent on its remarkable property of self-actuation or exhibiting the 

thermosalient (TS) phenomenon - an extremely rare propensity of certain crystalline solids 

for self-actuation by elastic deformation or by a ballistic event. 

With (phenylazophenyl)palladium hexafluoroacetylacetonate, we obtained a direct 

evidence for the driving force behind this impressive crystal motility. PHA crystals can 

switch between five crystal structures that are related by four phase transitions including one 

TS transition. Upon these phase transitions the single crystals do not survive, and they get 

disintegrated in powder samples. Therefore, powder X-ray diffraction using synchrotron 

radiation is the perfect method of choice for profound structural studies. The collected data, 

in addition, confirmed that the mechanical effect is driven by a remarkable uniaxial negative 

expansion compensated by exorbitantly large positive axial expansion (> 100 × 10
–6

 K
–1

), 

with volumetric expansion coefficients (≈ 250 × 10
–6

 K
–1

) that are among the highest values 

reported in molecular solids thus far.  


