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In the past decades, the unique properties of rare earth elements have played an important role in a wide range of technologies 
based on luminescence. Inorganic nanocrystalline alkaline earth fluoro halides (MeFX: Sm3+; Me = Ba, Sr; X = Cl, Br, I) crystallize 

in P4/nmm‐D4h space group and upon exposure to UV‐C light exhibit an extraordinary photoreduction mechanism. We believe that 
the presence of oxide impurities such as (O22−, O2‐) facilitates the valence state switching from Sm3+ to Sm2+ with remarkably high 
efficiency upon excitation into absorption bands in the deep ultra‐violet region centred around 200 nm. The generated Sm2+ increases 
in a linear fashion with increasing UV‐C exposure. To investigate the reversibility of the valence state switching, the photoionization 
mechanism of Sm2+ was studied via photoluminescence. The bleaching kinetics indicate that the average separation between the 
samarium ions and the oxide impurities is on the order of a few interionic spacing. The photoionization process was modelled by 
employing dispersive first order kinetics. The samples of samarium doped MeFX were prepared by ball milling and characterized 
by different spectroscopic techniques. The average isotropic crystallite size is ~30 nm. This study yields new insights into ultra‐high 
density multilevel optical data storage in the frequency domain with the possibility to burn multiple holes to yield higher data storage 
density at room temperature.
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