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Metal–organic frameworks (MOFs) are porous crystalline materials that consist of metal ions or clusters linked by organic 
ligands. MOFs have been synthesised using several elements including rare-earth (RE) elements such as scandium, yttrium 
and terbium. RE- MOFs are attractive not only due to their permanent porosity, tuneable pore size/shape and accessible Lewis 
acidic sites but also due to their distinct optical properties [1]. In our attempts to explore the photoinduced structural dynamics 
of RE-MOFs using pink Laue time-resolved photocrystallography, we found out that Tb-CU-10 [2] (CU = Concordia 
University) undergoes to an unknown transition under exposure to X-rays. The transition consists of a colour change from 
yellow to red and a quenching of its luminescence upon photoexcitation at 390 nm. Further investigation using monochromatic 
single crystal X-ray diffraction (SCXRD) pinpointed specific energies (15, 25 and 30 KeV) for the transition to take place. 
Intriguingly, this transition occurs outside of the absorption edge of Tb (~8 KeV). The experiments also reveal that the new 
X-ray induced phase is metastable and dependent of the temperature. While the new phase can live for several hours at 100 
K (Figure 1), it only lives few seconds at 250 K. Despite the vast terrain for exploration, we present our first findings and 
hypothesis concerning the origins of the phenomenon. 

 

Figure 1. Tb-CU-10 crystal a) before and b) after exposure to X-rays (15 KeV) at 100K. 
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