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High refractive-index glasses are key 

elements for downsizing digital cameras and an 

endoscope. The refractive index of Sm4Ti9O24 

glass (n=2.32 at 633 nm) is higher than those of 

Ln4Ti9O24 glasses (Ln=La and Nd) and is 

compatible with the index of TiO2 thin film 

(n~2.4), which is the maximum refractive index 

of transparent disordered materials. In order to 

investigate the coordination structure of oxygen 

atoms around metal atoms the neutron scattering 

measurements were performed. 

The samples were glassy 152Sm4Ti9O24, 
154Sm4Ti9O24 and 154Sm4Ti0

9O24, where Ti0 

means the null scattering mixture of Ti isotopes. The glassy samples were made with the 

container-less gas floating technique and their diameter was about 2 mm. The total neutron 

scattering measurements were carried out with NOVA spectrometer at MLF in J-PARC. The 

samples were sealed in cylindrical vanadium cells of 0.1 mm thick and were set to the sample 

changer with an empty cell and a vanadium rod.  

Figure 1 shows the total structure factor S(Q) for each sample. Because the neutron 

scattering lengths of 152Sm and 154Sm have the opposite sign, the S(Q)’s drastically differ from 

each other. By performing the reverse Monte Carlo modeling with three S(Q)’s it is possible 

to derive the partial structure information, such as interatomic distances and coordination 

numbers. The precise analysis is in progress.  
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Fig. 1 The total structure factor S(Q) of 

glassy Sm4Ti9O24 obtained with the 

isotope substitution technique.  


