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The numerical values of the density, the longitudinal 
(vl), transverse (vt), and average (vm) elastic wave velocities, 
and the Debye temperature of Cu3N material in its phase 
cubic anti-ReO3 structure obtained by Rahmati et al., 1 are 
illustrated in Table 1.

Firstly, it is to be noted that the numerical value of 
the density of Cu3N material in its phase cubic anti-ReO3 
structure obtained by Rahmati et al., 1 illustrated in Table 1 
is wrong.

Secondly, because the longitudinal (vl), transverse (vt) 
and average (vm) elastic wave velocities, and the Debye 
temperature θD are directly related to the density (please, 
see the formulas of equations. (6), (7) and (8) in the Ref. 1), 
so also, the numerical values of (vl), (vt), (vm) and θD are 
also wrong.

The density of a crystal is intimately related to chemical 
composition (expressed in equation (1) by the molecular 
weight), and crystal structure (expressed in equation (1) 
by the number of molecules per unit cell and the unit cell 
volume) through the following relation 2:

/= AMZ N Vρ 	 (1)

The density ρ (kg/m3) is determined by the molecular 
weight M (in 10-3 kg), the number of molecules per unit 
cell Z, Avogadro’s number NA, and the unit cell volume 
V (in m3).

For cubic anti-ReO3-type crystal structure (Figure 1), 
there is only one molecule (formed form 4 atoms) per unit 
cell, so Z =1, and the unit cell volume V = a3, where: a is 
lattice parameter.

For the Cu3N material: M = 204.645 x 10-3 kg.

⇒ ρ = [(204.645 x 10-3 kg x1)]/[(6.0221367 x 1023) x 
((3.829x 10-10 m)3)]= 6053 kg.m-3 = 6.053 g.cm-3

So, as we see, there is difference between this result 
and that illustrated in Table 1. This error is certainly due 
to the inaccuracy application of the formula used by 
Rahmati et al., 1 to calculate the density.

So using the lattice parameter and the elastic constants 
obtained by Rahmati et al., 1 of Cu3N material in its phase 
cubic anti-ReO3 structure, the right numerical values of the 
density, the longitudinal (vl), transverse (vt) and average 
(vm) elastic wave velocities, and the Debye temperature 
are presented in Table 2.

So, as we see, also there are big differences between our 
results and those illustrated in Table 1. Taken for example 
the average elastic wave velocity (vm), the deviation between 
the value (4563.9 m/s) obtained by Rahmati et al., 1 and the 
value (3539.1 m/s) obtained in this comment is about 29%.

The deviation between the value (353 K) of the Debye 
temperature obtained by Rahmati et al., 1 and the value 
(437 K) obtained in this comment is about 19.2%.

In conclusion, after reading the paper of Rahmati et al., 1 
it is observed that their numerical values of the density ρ, 
the longitudinal (vl), transverse (vt), and average (vm) sound 
velocities, and the Debye temperature of the Copper nitride 
(Cu3N) material in its phase cubic anti-ReO3 structure are 
inaccurate. So, we recomputed, and we gave the right 
numerical values of the density, the longitudinal (vl), 
transverse (vt), and average (vm) sound velocities and the 
Debye temperature of Cu3N material in its phase cubic 
anti-ReO3 structure, based on the lattice parameter and 
the elastic constants obtained in their work.
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Recently, Rahmati et al., 1 have published a paper in Materials Research 2014; 17(2): 303-310. 
They have investigated the structural, elastic, electronic and optical properties of Cu3N in its phase 
cubic anti-ReO3 structure. But it is to be noted, that the numerical values of the density, the longitudinal 
(vl), transverse (vt) and average (vm) elastic wave velocities, and the Debye temperature obtained by 
Rahmati et al., 1 seem to be inaccurate. These errors are certainly due to the inaccuracy application of 
the formula used to calculate the density. In the present comment, we recalculated, and we gave the 
right numerical values of the density, the longitudinal (vl), transverse (vt) and average sound velocity 
(vm) and of the Debye temperature of Cu3N material, based on the lattice parameter and the elastic 
constants obtained in their work.
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Figure 1. Cubic anti-ReO3 -type crystal structure [1].

Table 1. Numerical values of the density, the longitudinal (vl), 
transverse (vt) and average (vm) elastic wave velocities, and the 
Debye temperature of Cu3N material obtained by Rahmati et al. [1].

ρ (g/cm3) 3.64
vl (m/s) 7372.4
vs (m/s) 4097.9
vm (m/s) 4563.9
θD (K) 353

Table 2. Right numerical values of the density, the longitudinal 
(vl), transverse (vt) and average (vm) sound velocities and Debye 
temperature of Cu3N material.

M (10-3 kg) 204.645
ρ (g/cm3) 6.053
vl (m/s) 5717.1
vt (m/s) 3177.8
vm (m/s) 3539.1
θD (K) 437


