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LnPO4-Re
3+

 nanoparticles, the dependence of impurity luminescence intensity on 

their size upon X-ray excitation is determined mainly by the excitation energy loss 

during migration of free charge carriers. This limits the smallest size of nanoparticles 

that can be used as nanoscintillators. For LaPO4 smallest size of nanoparticles that 

still exhibit a significant X-ray excited luminescence intensity can be estimated as 

40 nm. 

The paper put forward the hypothesis that the main energy losses in small 

nanoparticles in the case of X-ray excitation and excitation in the range of low-energy 

band-to-band absorption occur during thermalization of charge carriers due to reach 

the surface, where they can relax interacting with surface defects or leave the 

nanoparticles. To test this assumption the simulation of X-ray excited luminescence 

intensity dependence on the size of the nanoparticles was performed. It was 

established that the calculated and experimental recombination luminescence 

intensity dependence on the nanoparticles size expressed the same trend - increasing 

of minimal size of nanoparticles revealing the intensive X-ray excited luminescence 

at the transition from phosphate to fluoride nanoparticles. The observed qualitative 

correlation of experimental and calculated curves for recombination luminescence 

intensity dependence on the size of nanoparticles confirms the offered hypothesis. 

The proposed mechanism of X-ray excited luminescence quenching indicates the 

direction for search of nanomaterials that can possess an intense X-ray excited 

luminescence. Such materials should reveal as small as possible thermalization length 

of free charge carriers. 

 

Key words: luminescence of nanoparticles, synchrotron excitation, X-ray 

excited luminescence, embedded microcrystals, crystal-in-crystal systems, migration 

of electronic excitations, electron thermalization length. 
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