
THE LUMINISCENT PROPERTIES OF ZnS:Mn THIN FILMS 
Agnese Spustaka1*, Ernests Einbergs1, Donāts Millers1, Edgars Vanags1 

 
1 Institute of Solid State Physics, Univeristy of Latvia, Latvia 

agnese.spustaka@cfi.lu.lv 

 

The thin films are promising for sensors development. The development of sensors for mechanical stress monitoring 

is an actual topi. Possible solution is the appropriate luminescent sensor based on thin films. Several materials are showing 

luminescence changes under mechanical interaction, this phenomenon is known as mechanoluminescence (ML). Within 

known set of ML materials the SrAl2O4:Eu,Dy [1] and ZnS:Mn [2] attract attention due to relatively intensive and stable 

ML. Therefore the ZnS:Mn films on metal substrates were prepared via magnetron sputtering process. The luminescence 

centres in ML and photoluminescence as well in radioluminescence are the same, however the mechanisms of the 

luminescence centres excited states creation are different. Thus, the data obtained in the study of prepared thin films 

luminescence, structure and morphology is a good base for estimation of film applicability for sensor. 

Investigation of sputtering parameters influence on thin films radioluminescence and photoluminescence properties 

as well as on structure and morphology was carried out. The results obtained were compared with those for targets used 

for sputtering. It was found the structure and luminescent properties of films are almost independent on the power of 

magnetron as well as on time for film fabrication. The comparison of ZnS:Mn films photoluminescence and 

radioluminescence spectra reveals difference. The photoluminescence was excited by 266 nm photons, which are in the 

range of ZnS fundamental absorption. Therefore, the thin surface layers of films are excited and luminescence spectra 

were strongly affected by surface states. The difference between radioluminescence and photoluminescence spectra   

indicated the surfaces of films are defect rich. The intensities of films luminescence were significantly reduced in 

comparison with that from powders. The origin of luminescence intensity reduction could be structure of sputtered films 

– it is close to amorphous, the additional information was obtained from SEM data – well resolved crystallites were not 

find.  The polycrystalline or even single crystalline films could show more intense luminescence and could be more 

appropriate for mechanical stress sensors. The study of polycrystalline thin films obtainment is in progress.  

 
 

 

 

 
[1] P. Jha, A. Khare, SrAl2O4:Eu,Dy mechanoluminescent flexible film for impact sensors, Journal of Alloys and Compounds 847, 156428 (2020). 

[2] Y. Deng, J. Wei et al., Enhancing the mechanoluminescence of traditional ZnS:Mn phosphors via Li+ Co-doping, Journal of Luminescence, 225, 
117364 (2020).  

 

 


