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ABSTRACT 

The tetragonal crystal structure of double tungstates NaY(WO4)2 has been determined. Our 

calculations confirm the insulating character of NaY(WO4)2, the obtained results were justified and 

discussed from the diagrams of band structures and density of states DOS and LDOS. 

Introduction 

Bi-tungstate materials of the general formula MT(WO4)2, where M is a monovalent alkali cation and T 

is a trivalent cation, the majority of these crystals have tetragonal symmetry with a random 

distribution of monovalent and trivalent ions1 and they have attracted a lot of attention because of 

their excellent chemical stability in air and also in the field of spectroscopy specifically for the Laser. In 

the literature, a few theoretical researches work on double tungstates NaY(WO4)2 has been 

determined. The aim of this investigation, is to determine theoretically structural and electronics 

properties of double tungstates NaY(WO4)2. 

Theoretical Study 

The Bi-tungstate NaY(WO4)2 in his tetragonal phase, is characterized by space group I41/a=𝐶6 with 

lattice parameters a=b=5.24Å, c=11.38Å and α=β=γ=90°. W occupies the tetrahedral sites composed 

by the O atoms, Na and Y cations have the same occupancy factors. An ab initio SCF-LCAO-B3LYP 

calculations are performed with Crystal17 program3 to determine structural and electronics properties 

of NaY(WO4)2. 

Results and Discussion 

Figure 1, show the primitive NYW cell. The W6+ ion is coordinated by four O2- at a tetrahedral site, 

representations are performed with J-ice visualization program4. 

 

Fig.1. Elementary unit cell of NaY (WO4)2. 
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The band structure of NaY(WO4)2 along the high symmetry points of the irreducible Brillouin zone is 

shown in Figure2a. Value of the band gap is the difference between the CBM and the VBM equal to 

5.48eV, which confirm the insulator character of NaY(WO4)2, is in good agreement with experimental 

results. Total density of states (DOS) and the projected on layer (LDOS) are shown in figure2.b. 

 

Fig.2. (a) Band structure of NaY (WO4)2, (b) DOS/LDOS 

Conclusion 

Double tungstates NaY(WO4)2 in his tetragonal phase has been studied at the level of SCF-LCAO-B3LYP 

theory. Calculations shows that is an insulator Materials with calculated band gap of 5.48eV. 
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