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It is already discussed categorically and in detail that 

for the alternating current (AC) electric field parallel to the 

magnetic field, the dispersion relation is too complicated 

and cannot be expressed through a simple expression. 

As they claim to use a simple relation, which cannot be 

applicable, the results of Shukla et al. (2022) are not reliable.

Propagation of waves through a magnetized plasma 

having AC electric field has been discussed in detail in 

literature. For propagation of waves in plasma, the dielectric 

tensor is expressed by Summers et al. (1994), where εij are 

(nine) elements of dielectric tensor ε, and the wavevector 

is k = k⊥i
^
 + kǁ k

^
, where i

^
 and k

^
 are, respectively, unit vector 

along the x-axis and z-axis of Cartesian coordinate system.

Let us review our earlier work in brief. We have investigated 

two cases: (i) the magnetic field is perpendicular to the 

AC electric field (Chandra & Sharma 2020a), and (ii) the 

magnetic field is parallel to the AC electric field (Chandra & 

Sharma 2020b). 

Chandra & Sharma (2020a) considered the case of AC 

electric field E0 = E0 sin νt i^, and ambient magnetic field B = 

B0k
^
, i.e., the direction of the electric field is perpendicular to 

the direction of the magnetic field. For the propagation of 

wave parallel to the magnetic filed (i.e., along the z-axis), we 

have k⊥ = 0, kǁ = k, N⊥ = 0 and Nǁ = N. Therefore, ε13 = ε31 = ε23 

= ε32 = 0, so that, we have 

 ε11 ± iε12 = N2 (1)

Chandra & Sharma (2020b) considered the case of AC 

electric field E0 = E0 sin νt k
^
, and ambient magnetic field B0 

= B0 k
^

, i.e., the direction of the electric field is parallel to the 

direction of the magnetic field. For the propagation of wave 

parallel to magnetic field, all nine elements are non-zero, 

and the dispersion relation would be too complicated and 

its solution may not be feasible.

Chandra & Sharma (2020a) wrote that Kumari et al. 

(2018), Kumari & Pandey (2018) and many more coauthors 

with Pandey used the relation

 ε11 ± ε12 = N2 (2)

irrespective the electric filed is perpendicular or parallel to 

the ambient magnetic field (see, Chandra & Sharma 2020a, 

b). Chandra & Sharma (2020b) explicitly showed that for 

the case of parallel electric and magnetic fields, even the 

relation (1) cannot be used. Now, Shukla et al. (2022) said 

that they have used equation (1) for parallel electric and 

magnetic fields. Such use is obviously not valid, and the 

results of Shukla et al. (2022) cannot be reliable. Further, 

Shukla et al. (2022) said that they have got this expression 

from Kumari et al. (2018), Kumari & Pandey (2018), many 

others (coauthors of Pandey). Chandra & Sharma (2020a, 

b) have categorically said that Kumari & Pandey (2018), 

Kumari et al. (2018), many others (coauthors of Pandey) 

have used the relation (2) and not relation (1). Shukla et al. 

(2022) can see that the difference between the relations (1) 

and (2) is similar as between a real number and a complex 

number.

This is an Open Access article distributed under the terms of the 
Creative Commons Attribution Non-Commercial License (https:// 
creativecommons.org/licenses/by-nc/3.0/) which permits unrestricted 
non-commercial use, distribution, and reproduction in any medium, 
provided the original work is properly cited.

Received 02 APR 2023                                                     Accepted 04 MAY 2023 
†Corresponding Author

Tel: +91-9818005663, E-mail: schandra2@amity.edu

ORCID: https://orcid.org/0000-0002-6186-7121



90https://doi.org/10.5140/JASS.2023.40.2.89

J. Astron. Space Sci. 40(2), 89-90 (2023)

Chandra & Sharma (2020b) have explicitly showed that 

for the case of parallel electric and magnetic field, the 

dispersion relation would be too complicated and cannot be 

expressed in the form of an expression. Shukla et al. (2022) 

said that they have used equation (1). Consequently, the 

results of Shukla et al. (2022) cannot be reliable.
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