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In our original paper (Irfan et al. 2014), we have found
that the KdV based nonlinear Schrodinger (NLS) equa-
tion does not satisfy the criteria of modulational instabil-
ity (i.e., PQ > 0) and the existence of rogue waves, where
P and Q are the dispersion and nonlinearity coefficients
of NLSE. We therefore have made a remedy correction
for this situation in this erratum and applied a well-known
multiscale reductive perturbation method (Moslem et al.
2011) to fluid equations of Irfan et al. (2014), analyzing the
rogue waves in a Thomas-Fermi dusty plasma. In the previ-
ous literature (El-Labany et al. 2012; Rahman et al. 2013;
Rahman and Ali 2014; El-Awady and Moslem 2011; El-
Awady et al. 2014; Panwar et al. 2013; Panwar and Ryu
2014; Bains et al. 2014 etc.), it was shown that the KdV
based NLS Equation holds the condition PQ > 0 for the
existence of rogue waves. However, it is later on real-
ized (El-Tantawy and Moslem 2014) that the KdV based
NLS equation does not admit the rogue waves, for which
the product PQ < 0 holds. Thus, to use a multiscale re-
ductive perturbation method, we consider the expansion
S=S0+ Y2, " Y= 8" (¢, 1) exp(il®) for depen-
dent variables and the stretching ¢ = &(r — V1), and 7 =
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&2t, where ¢ is a small expansion parameter, whereas Sl(”) =

5 u® ¢™17, 8 =100]7 and © = kx — wt. The pa-
rameter k (w) is the wave number (wave frequency) of the
carrier waves. The coefficient S[(") must be real and can be
taken as S(_”l) = Sl(")*. The asterisk designates the complex
conjugate of Sl(").

Applying the above stretching and expansions to
Egs. (7)—(12) of Irfan et al. (2014) and ignoring the trans-
verse perturbations, we obtain forn =1 and [ =1 as,
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Here ., ni, o; and o4 are already defined in Irfan et al.
(2014). The first harmonic perturbations in the second-order
approximation, i.e., n =2 and / = 1 can be expressed as
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the compatibility condition then leads to,

aw 1

S = o T T {a)2 — (a) - kzad)z}. (®))

Equation (5) represents the group velocity of the envelope
dust-acoustic (DA) waves in a Thomas-Fermi dusty plasma.

The nonlinear self-interaction of the harmonic pertur-
bations developed in the second-order approximation, i.e.,
n=2and/ =0, 2, comes out as,

¢(2) (¢(1)) i ((122)_ (¢(1)) and ©
B=c):
Similarly,
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whereas

81 = 2(w? - kzad)z{k2 — %(ueo,» + i) (0* — K204)
— 42 (0 — k*0y) }

and

5 = (0? — kzgd)Z{%(Meg,- +ui)(VE—oa) — 1}.

The first harmonic in the third order approximation n =3
and [ = 1 leads to the following NLS equation as,
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where the coefficients are, respectively, given by
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Where we assumed qb(l) ¥ for simplicity. Note that for
nonplanar geometry, the forth term appears on the L.H.S. of
Eq. (8).

The dispersion and nonlinearity coefficients (9) and (10)
are numerically plotted against the equilibrium electron
number density (n.0) in Fig. 1. Since both P and Q are
negative, therefore the condition P Q > 0 holds, and leads
to the existence of DA rogue waves. For neglecting the
nonplanar geometry effects, the solution of Eq. (8) gives
rise to ¥ = (P/Q)/*{—1+4(1 +2iP1)/(1 + 4P>7* +
4:%)yexp(i Pt) and is plotted in Fig. 2. It is important to
notice that this solution is slightly different from the one
studied earlier (Irfan et al. 2014; Abdelsalam et al. 2011;
Moslem et al. 2011) which is compatible when the disper-
sion coefficient (P) is positive (Moslem et al. 2011). The ab-
solute amplitude of the rogue waves solution corresponding



Erratum to: Dust-acoustic solitary and rogue waves in a Thomas-Fermi degenerate dusty plasma

Page30f4 43

-0.0010F" 7 7 7 T T I RE—
—0.0015
-0.0020
-0.0025
~0.0030 |
-0.0035
—0.0040 /

—0.0045 =
2x 1077

4x10%

6x 107
neO (a)

8 x 1077

1x10%

50 ]
60 - ]
Q

~70t ]
80t ]

L L L L L L L L L L L L L \7

2% 1077 4% 10%7 6x 10?7 8x 10?7 1x10%8
neO (b)

Fig. 1 The dispersion and nonlinearity coefficients of (given by Eqgs. (9) and (10)) are shown against 7 (cm™3) for varying dust temperature
T4 = 0 (thin curve) and T; =900 K (solid curve) at fixed wave number k =5

Fig. 2 The absolute of rational solution (10~ x |¥|) of NLSE, de-
scribing a rogue wave is plotted against space and time (x10%) co-
ordinates for ny0 = 2 x 10%7 cm™ and ngo = 1.9 x 102 cm™3 at
T, =900 K

to Eq. (8) is depicted in the contour plot (Fig. 3). It is shown
that the wave amplitude decreases with increasing the equi-
librium electrons number density. However, the dust-to-ion
Fermi temperature ratio (o) also modify the wave ampli-
tude in the given range. We have also reexamined the rogue
waves solution at different times against the spatial coor-
dinate (¢) in Fig. 4. A decrease in amplitude of the rogue
waves is observed. Thus our previous (Irfan et al. 2014)
Figs. 8-11, have been slightly modified which were based
on the KdV transformed NLS equation.
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Fig. 3 The variation in absolute of rogue wave (10~ x |W|) is plotted
with respect to o4 and 7,0

Fig. 4 The rogue wave (1072 x |¥|) is depicted at T = 0 (solid
curve), T = 30 (thin curve) and © = 50 (dashed curve) with
neo =2 x 1027 cm™3 and k = 10

@ Springer



43 Page4of4

M. Irfan et al.

El-Awady, E.I., Rizvi, H., Moslem, W.M., El-Labany, S.K., Raouf, A.,
Djebli, M.: Astrophys. Space Sci. 349, 5 (2014)

El-Labany, S.K., Moslem, WM., El-Bedwehy, N.A., Sabry, R., El-
Razek, H.N.A.: Astrophys. Space Sci. 338, 3 (2012)

El-Tantawy, S.A., Moslem, W.M.: Phys. Plasmas 21, 052112 (2014)

Irfan, M., Ali, S., Mirza, A.M.: Astrophys. Space Sci. 353, 515 (2014)

Moslem, W.M., Sabry, R., El-Labany, S.K., Shukla, P.K.: Phys. Rev. E
84, 066402 (2011)

@ Springer

Panwar, A., Ryu, C.M.: Phys. Plasmas 21, 062104 (2014)

Panwar, A., Rizvi, H., Ryu, C.M.: Phys. Plasmas 20, 082101 (2013)

Rahman, A., Ali, S.: Astrophys. Space Sci. 351, 165 (2014)

Rahman, A., Ali, S., Moslem, W.M., Mushtaq, A.: Phys. Plasmas 20,
072103 (2013)



	Erratum to: Dust-acoustic solitary and rogue waves in a Thomas-Fermi degenerate dusty plasma
	References


