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The dynamical evolution and stability of bright dissipative holographic solitons in biased photorefractive mate-

rials in which the self-trapping beam obtains a gain from the pump beam via two-wave mixing has been investigated

numerically. Results show that these solitons are stable relative to small perturbations. Adjusting some system param-

eters, such as the bias field and the angle between beams, can easily control the generation of such solitons. Potential

applications in optical switches or repeaters are discussed.
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1. Introduction

studied

extensively.! =22 One way to generate spatial opti-

Optical spatial solitons have been
cal solitons is to use an interference pattern with and
without energy exchange for both bright and dark

(1-6] which can be divided into two categories:

cases,
first, the interference of two beams is used to gen-
erate a periodic spatial pattern and then the pat-
tern is injected into a medium to form a periodic
array of dark solitons.!=3] For example, the gener-
ation of a periodic array of dark spatial solitons from
two plane waves propagating at some angle in the
regime of adiabatic amplification was demonstrated
in a Kerr-like medium!™? in which the combined ac-
tion of nonlinearity, diffraction, and amplification lead
to the reshaping of the input signal into an array of
dark solitons with flat phase fronts in the bright back-
ground region. Such arrays of dark spatial solitons
were also demonstrated in photorefractive (PR) crys-
tal BijaTiO40.13! Second, the interference of two beams
is used to create a focusing effect via two-wave mix-
ing in a medium.[ It has been proven theoretically
that such an effect, called the holographic focusing ef-
fect, could make one or two of the beams evolve into

spatial soliton with or without energy exchange be-

tween beams for both bright and dark cases.[>¢! Holo-
graphic focusing effect was already observed in PR
media, in which a mutual focusing/defocusing of two
beams with slightly different frequencies was demon-
strated with a biased SBN (strontium barium niobate)
crystal.[4]

The mechanism to form the holographic focusing
effect arises from a grating in the refractive index in-
duced by interference between two beams (i.e., the sig-
nal and pump beams) via two-wave mixing. Through
the grating (i.e., the induced periodic modulation of
the refractive index) the beams are coupled through
Bragg reflections. Each beam is Bragg reflected and
coherently added into the other beam. This can lead
to focusing of narrow beams when the reflected beams
are 7/2 phase retarded with respect to the primary
beams. It was proposed that the two beams could
evolve into spatial solitons simultaneously based on
the holographic focusing mechanism for both bright
and dark cases, and consequently such solitons were
called holographic solitons.[?] Because a holographic
soliton consists of two mutually coherent field compo-
nents, holographic solitons are existent as a pair. The
presence of both components is required, since each
beam alone cannot survive as a soliton if the other

beam is absent. The condition to form holographic
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solitons is that the asymmetric energy exchange be-
tween the beams does not take place. Such a con-
dition is necessary when the two beams are going to
evolve into spatial solitons simultaneously. The asym-
metric energy exchange from the pump beam to the
signal beam allows the signal beam to obtain a gain
and the pump beam to obtain a negative gain. Al-
though it is possible for the gain to be balanced by
the loss of the signal beam, thus making it possible
for the signal beam to evolve into a soliton, it is not
possible for the negative gain to be balanced by any
factor for the pump beam. This means that the pump
beam cannot evolve into a soliton. Therefore the two
beams can evolve into holographic solitons simultane-
ously only if the asymmetric energy exchange does not
take place. It was proposed that,[®) when the asym-
metric energy exchange took place, the signal beam
alone could evolve into a new kind of holographic soli-
tons in both bright and dark cases in such a configu-
ration where the pump beam was of a uniform spa-
tial distribution in both transverse dimensions and
much stronger than the signal beam, whereas the sig-
nal beam, i.e. the self-trapping beam, had a one-
dimensional (1D) soliton-like spatial distribution and
could obtain a gain from the pump beam via wave
mixing between the beams. Because this configura-
tion could amplify or absorb the signal beam, it was a
dissipative system. Inasmuch as this, the new kind of
holographic solitons was called dissipative holographic
(DH) solitons. (6!

DH solitons are produced in dissipative systems
in which soliton solutions result from a double bal-
ance, i.e. diffraction is balanced by nonlinearity and
loss is balanced by gain. The double balance results in
soliton solutions with fixed amplitude and width for
fixed values of system parameters.[®7] Meanwhile, DH
solitons can effectively overcome the effect of absorp-
tion. These features may provide efficient suppression
of noise and stop any drift in the soliton parameters
and will be useful for application in soliton-driven pho-
tonics, such as an optical switch or repeater. In or-
der to find applications of DH solitons, it is necessary
to investigate the dynamical evolution and stability
of bright DH solitons as well as to determine which
system parameter can be used to control the genera-
tion of solitons. For this purpose, this paper provides
a comprehensive numerical study on these issues by
using beam propagation methods in steady state un-
der the undepleted pump condition. Our results show

that bright DH solitons are stable against small per-

turbations and have a number of possible applications

ranging from optical switch to repeater.

2.Theoretical model

Consider the schematic shown in Fig.1. The PR
crystal proposed here is SBN with its optical c-axis ori-
ented along the y-axis. The signal and pump beams
are arranged to propagate in the crystal and each
beam makes a small angle () of its k vector with the
z-axis. The signal beam has a 1D bright soliton-like
spatial distribution that is confined in the = direction,
whereas it is extended (nondiffracting) in the y direc-
tion. The pump beam has a uniform spatial distribu-
tion in both x and y directions. Both signal and pump
beams are extraordinary-polarized. The two coherent
beams couple each other by PR two-wave mixing with
a biased field applied along the y direction, i.e. nor-
mal to the narrow direction of the signal beam. As
a result, in this configuration, there are no focusing
effects in x direction induced by the photorefractive

screening nonlinearity.

(broad and uniform)

n

e b SBN:60

pump beam

laser =

Fig.1. Schematic of a dissipative holographic soliton
produced in a biased PR crystal. Signal and pump
beams couple each other by PR two-wave mixing.

Let ¢ denote the slowly varying envelopes of the
In the

slowly-varying approximation, ¢ satisfies the follow-

electric-field component of the signal beam.

ing paraxial wave equation:[®!

0% 9¢ i I 1
—— +icosf— Ios—=-r P i— =0
0z2 Ficos 8z+< ) >II,—&—I¢_H2O[0§Zs ’

(1)

where k = noko, ko = 2m/Xo and Ay is the free-space

1
2k

wavelength of the light wave employed, n, is the ex-
traordinary refractive index, aq is the absorption co-
efficient of the crystal, I' and Iy are the intensity
and phase coupling coefficients of the two-wave mix-
ing, respectively, I}, is the intensity of the pump beam,
I, 2) = (ne/2m0) |6(2, 2)I7, and mo = (uo/0) /2. Let
U= (27701},/11@)71/2 ¢, under the condition |U)* =
I/I, << 1. From Eq.(1) we can obtain a dynamical
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evolution equation in term of U as follows:

0U  19°U

. . 2
la_f + 2952 + (90 _IG)U_ (90 _lg)U ‘U| =0, (2)

where s = z/zg, £ = z/(z9cos6), zo = kal, z¢ is
an arbitrary spatial width, go = 20l0, g = 20l'/2,
a = zyap/2, and G = g—« denotes a net gain. By use
of the results reported in Ref.[7], the bright and dark
soliton solutions of Eq.(2) were obtained in Ref.[6],

and the expression of bright one is rewritten as

U(s,€) = Fsech(Bs)exp{ibln[sech(Bs)]}exp(—ivf),
3)
[3G/(29)]'/? is the amplitude, B =
(G/b)!/? is the parameter associated with the width,
b = [3g0 + (992 + 89°%)'/?]/(2g) is the chirp parame-
ter, v = (b? — 1)G/(2b) — go denotes the nonlinear
shifts of the propagation constant. For the PR two-

where F =

wave mixing process with a biased field, g and gy can

be expressed as(23]

E2 + Eq(Eaq + Ey)
(Ba+ Es)2+E2 7

(4)

g=>

EyE.
g =10 0 s E (5)

(Bat E)?+ B2

where Ejy is the bias field, Eq = 4nkgT sinf0/(Aoe)
is the diffusion field, E; = eNaXo/(4meregsinb) is
the saturation field, N4 is the acceptor density, &,
and eg are the effective dielectric constant and the
permittivity of vacuum, respectively, kg is the Boltz-
mann constant, e is the electron charge, T is the ab-
solute temperature, § = (n2koxo)%vYerr/2, and 7eg is
the effective electro-optic coefficient. For the config-

uration shown in Fig.1, we have vyog = %733 cos® 6 —

207 0.0

A lyis sin® 0, where n = ne/ng, no is the ordinary

refractive index.[24]

3. Evolution and stability

3.1. Propagation of bright DH soliton

In order to give some actual examples, the pa-
rameters of a SNB:60 crystal at A\g = 0.5um and
T = 300K are taken as n. = 2.35, ng = 2.37,
y13 = 47pm/V, 433 = 235 pm/V, and ¢ = 880.12] Tak-
ing Eg = —1700V /cm, 20 = 0.1°, Ny = 5x107em =3,
ag = 0.45cm ™! and x¢ = 25um, those dimensionless
system parameters in Eq.(2) are a = 0.415, g = 0.434
and g = —58.6, which makes G = 1.86 x 1072, Fur-
thermore, these values make zy =~ 1.85, thus mean-
ing £ = 1 corresponding to z ~ 1.85 cm for a very
small value of 6. The corresponding values of I' and
Iy in Eq.(1) are I' = 0.47cm ™! and I = —32cm L.
For these values, from Eq.(3), we have a DH bright
soliton with F' = Fy = 0.245, B = By = 1.94,
b=by =493 %1073 and v = vy = 56.7. The in-
tensity FWHM of this soliton is 22um and the peak
value of I/, is 0.06. The dynamical evolution of such
a bright DH soliton can be obtained by numerically
solving Eq.(2). As expected, our results confirm that
the bright soliton state remains invariant with propa-
gation distance (calculated for £ = 5,i.e. z = 9.2 cm),
as shown in Fig.2(a). The other two examples with
different combinations of system parameters are also
shown in Fig.2(b) with Ey = —50V/cm and oy =
0.417cm ™!, and in Fig.2(c) with By = —2200V/cm
and oy = 0.488cm~!. Note that the values of 8, Na,

and xg for the last two examples are taken as the same

as that for the first example.

Fig.2. Simultaneous propagation of DH bright solitons (intensity profiles). (a) System parameters: o = 0.415, g = 0.434, and
go = —58.6. Soliton parameters: F' = 0.245, B = 1.94, b = 4.93 x 1073 and v = 56.7. (b) System parameters: o = 0.385, g =0.391,
and go =-1.72. Soliton parameters: F = 0.152, B = 0.201, b = 0.150 and v = 1.70. (c) System parameters: a = 0.450, g = 0.462,
and gg = —75.9. Soliton parameters: F =0.199, B = 1.73, b = 4.06 x 1073 and v = 74.4.

3.2. Stability of bright DH solitons

In this section we investigate the stability of DH

solitons relative to small perturbations in the initial

conditions. We pay our attention on the DH bright
soliton shown in Fig.2(a) with soliton parameters F' =
Fy=0.245, B = By = 1.94, b = by = 4.93 x 103 and

v = 1y = 56.7. In order to introduce the perturba-
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tions in the initial conditions, taking F' = F + AF,
B = By+ AB, b=by, and v = 1 in Eq.(3), we can
obtain a beam whose amplitude and width are slightly
different from those of the exact DH bright soliton so-
lution shown in Fig.2(a). The evolution of this beam
can be obtained by solving Eq.(2) with the system
0.415, g = 0.434, and gy = —58.6.
Figure 3 gives two examples for AF/Fy = 1% and
AB = 0 as well as AF = 0 and AB/By = —1%,

respectively, in which the beams reshape themselves

parameters «

and try to evolve into a solitary wave. We make a
more comprehensive calculation to investigate the evo-
lutions of the peak intensity and the intensity FWHM
for different values of |AF/Fy| and |[AB/Bg| with the
system parameters above, as shown in Fig.4. Results
indicate that this soliton is stable when |AF/Fy| < 1%
and AB = 0 as well as AF = 0 and |AB/By| < 1%.
These results indicate that DH solitons are stable

against small perturbations.

U

Fig.3. Dynamical evolution towards the solitary wave (intensity profiles). System and soliton parameters are the

same as those in Fig.2(a). Input conditions: (a) AF/Fy = —1% and AB =0. (b) AF =0 and AB/By = 1%.
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Fig.4. Dynamical evolution of peak intensity. System and soliton parameters are the same as those in
Fig.2(a). Input conditions: (a) AB = 0 and AF/Fy = 10%, 5%, 1%, 0, -1%, -5%, and -10% (from top to
bottom). (b) AF =0 and AB/By = —10%, -5%, -1%, 0 , 1%, 5%, and 10% (from top to bottom).

4. Effects of system parameters
on the propagation of DH
bright solitons

For the SBN: 60 crystal given above, when Ej
—1700V /cm, 26 = 0.1°, Ny = 5 x 107em ™3, ag
0.45cm~! and 2y = 25um, we have obtained a set
of system parameter as « 0.415, g = 0.434 and
go = —b58.6 with a net gain G = Gy = 1.86 x 1072,
which support a DH bright soliton with F' = Fj
0.245, B = By = 1.94, b = by = 4.93 x 1073 and
v Letting this

solitary wave be the input beam, in this section, by

= vy = 56.7 as shown in Fig.2(a).
numerically solving Eq.(2), we investigate the dynam-
ical evolution of the beam in the SBN: 60 crystal at
different values of a, Eg or 6 that will give different

values of system parameters «, g and gg, from which
we can obtain the information about how to control
the generation of this incident solitary beam by ad-
justing a, Eqy or 6.

4.1. Effects of absorption

Firstly, we consider the influence of the linear loss
a on the propagation of the incident solitary beam
in the SBN for Ej —1700V/cm and 26 = 0.1°.
The net gain G = g — « varies with a. As men-
tion above, G = Gy = 1.86 x 1072 when o = 0.415.
Let AG = G — Gy denote the variation in the net
gain when a #0.415.
the incident beam in the crystal is depicted in Fig.5
for ¢ = 0.434, go —58.6 and o =0.35, 0.41, 0.5
and 0.6, which make AG =0.0654, 0.00538, —0.0846,

The dynamical evolution of
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and —0.185, respectively. These results show that
the beam exhibits different behaviours of evolution
for different sign of AG. When AG < 0, which cor-
responds to the excess loss case, the intensity of the
beam decreases with propagation distance because the
gain cannot overcome the loss and then the beam is
progressively absorbed as it propagates and, conse-
quently, the beam cannot evolve into a bright DH
soliton irrespective of how large |AG]| is, as shown
in Figs.5(a) and 5(b). However, when AG > 0,
which corresponds to the excess gain case, the beam

peak intensity increases and the beam width decreases

with propagation distance, and both the intensity and
width vary with propagation distance in a fashion of
periodic oscillation, and then the beam cannot evolve
into a stable DH bright soliton for a big value of AG,
such as AG =0.0654, as shown in Fig.5(c). The beam
tends to experience one cycle of expansion and com-
pression, and its peak intensity decreases initially and
then increases with propagation distance, and both
the intensity and width of the beam finally reach a
saturation value, and the beam finally evolves into a
stable DH soliton for a small value of AG, such as
AG =0.00538, as shown in Fig.5(d

~—

! 11 I |

d

‘

\

Fig.5. Effect of loss on the evolution of an incident solitary beam in a dissipative PR system. The incident beam is a bright DH
solitary wave with F = 0.245, B = 1.94, b = 4.93 x 1072 and v = 56.7. The system parameters are g = 0.434 and g9 = —58.6 and
(a)ae = 0.5, AG =-0.0846; (b) oo = 0.6, AG =-0.185; (c) o = 0.35, AG =0.0654 and (d) oo = 0.41, AG =0.00538.
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Fig.6. Effect of loss on the evolution of the peak intensity and intensity FWHM of an incident solitary beam in a dissipative
PR system. The incident beam is a bright DH solitary wave with F' = 0.245, B = 1.94, b = 4.93 x 10~3 and v = 56.7. The
system parameters are g = 0.434 and go = —58.6 (a) a = 0.35, 0.37, 0.39, 0. 41, 0.45, 0.5, 0.6 (from top to bottom) and,
(b) &= 0.6, 0.5, 0.45, 0.41, 0.39, 0.37, 0.35 (from top to bottom).

In order to give a full view, Fig.6 depicts the evo-
lution of the peak intensity and intensity FWHM. For
the case of excess loss, the gain cannot overcome the

loss and the focusing effect cannot balance the diffrac-

tion. The two imbalances make the intensity weaker
and the width broader as the beam propagates, thus
the beam cannot evolve into a soliton. For the case

of excess gain, however, the gain exceeds the loss and
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the focusing effect exceeds the diffraction, the two im-
balances make the intensity stronger and the width
narrower, thus the beam cannot evolve into a soliton,
too, except for the case that the gain is near the loss, in
which the beam can lose its energy until new balances
are constructed and the beam finally evolves into a
soliton with a stable spatial profile different from that

of the incident beam.
4.2. Effects of bias field

We now consider the influence of the bias field
FEy on the propagation of the solitary beam in the
SBN crystal for « = 0.415 and 260 = 0.1°. Firstly,
we consider the case that the value of |Ep| is smaller
than 1700 V/cm, such as Eg = —1600 V/cm as well as
Ey = —1150 V/cm, and the corresponding values of g
and gy are 0.429 and -55.2 as well as 0.411 and —-39.7,

(a) Bo=-1150V/cm (b) Ep=-1600V/cm

respectively. For this case, the values of g are smaller
than that for Ey = —1700 V/cm, which means this is
an excess loss case, thus resulting in the beam inten-
sity decreasing and the beam width increasing with
propagation distance, because the gain cannot over-
come the loss, and then the beam cannot evolve into
a stable solitary wave. When the value of |Ep| is far
smaller than 1700 V/cm, such as Eyg = —1150V /cm,
the beam amplitude is progressively reduced, and the
beam width expands initially and then tends to com-
press and expand periodically as it propagates, as
shown in Figs.7(a) and 8; whereas the beam tends to
experience a large cycle of compression and expansion,
and its maximum amplitude oscillates with propaga-
tion distance when the value of |Ey| is slightly smaller
than 1700 V/cm, such as Ey = —1600 V/cm, as shown
in Figs.7(b) and 8.

(c) Bo=-1850V/cm

(e) Eo=-1750V /cm

Fig.7. Effect of bias fields on the evolution of an incident solitary beam in a dissipative PR system. The incident
beam is a bright DH solitary wave with F' = 0.245, B = 1.94, b = 4.93 x 10~3 and v = 56.7. The system parameters
are a = 0.415 and (a) g = 0.411 and go = —39.7; (b) g = 0.429 and go = —55.2; (c) g = 0.442 and go = —63.8; (d)
g = 0.450 and ggp = —69.0; (e) g = 0.436 and go = —60.3; (f) g = 0.391 and go = 0; (g) g = 0.436 and go = 58.6.
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We then consider the case that the value of |Ey|
is larger than 1700 V/cm, such as Ey = —2000V/cm
as well as By = —1850V/cm, and the corresponding
values of g and gy are 0.450 and —69.0 as well as 0.442
and —63.8, respectively. For this case, the values of
g are larger than that for £y = —1700V/cm, which
means this is an excess gain case; as a result, the beam
intensity increases and the beam width decreases with
propagation distance, and the beam is finally ampli-
fied. When the value of |Ey| is slightly larger than
1700 V/cm, such as Fyg = —1850V /cm, the intensity
of the beam is incessantly amplified and the width of
the beam is incessantly compressed as it propagates,
as shown in Figs.7(c) and 8, whereas the beam tends
to experience several cycles of compression and ex-
pansion, and its maximum amplitude oscillates with
propagation distance when the value of |Ey| is larger
than 1700 V/cm enough, such as Ey = —2000 V/cm,
as shown in Figs.7(d) and 8.

If |Ey| is larger than 1700V /cm quite slightly,
such as Ey = —1750V /cm, it gives ¢ = 0.436 and
go = —60.3. Although this is still an excess gain case,

the input beam initially experiences a cycle with its

0.10

(a)
0.08 1

0.06 7

0.04 4

Peak intensity

0.02 4

0.00 T v - .
0 1 2 3 4 5

width expanding and compressing and with its peak
intensity decreasing and increasing, and finally both
the width and intensity reach a stable value, finally
the beam evolves into a stable soliton, as shown in
Figs.7(e) and 8. If we turn the bias field off, i.e.,
let Ey = 0, which gives ¢ = 0.391 and go = 0, and
corresponds to an excess loss case, this beam will be-
come a diverging wave as it propagates, as shown in
Figs.7(f) and 8. When the incident beam is a DH
bright soliton supported by the crystal parameters
with Ey = —1700 V/cm, if we turn the bias field from
Ey = —1700V/cm to Ey = 1700 V/cm, this beam still
diverges as it propagates, as shown in Figs.7(g) and
8. For the last case, although the value of g keeps
0.434 unchanged, the value of gg changes from —58.6
to 58.6. Such system parameters can support a DH
bright soliton with a quite broader width, and hence
cannot support this input beam with quite narrower
width to evolve into a soliton. In other words, for this
case, the loss may be balanced by the gain, but the
diffraction cannot be balanced by the focusing effect,

thus resulting in the diverging of the beam.

1.0
(®)
p= ]
g 08
#
z 08
0
g 04
i o
0.2 .
0 1 2 3 4 5

Intensity FWHM

Fig.8. Effect of bias fields on the evolution of the peak intensity and intensity FWHM of an incident solitary beam
in a dissipative PR system. The input beam is a bright DH solitary wave with F = 0.245, B = 1.94, b = 4.93 x 1073
and v = 56.7. The system parameters are o = 0.415, and (a) Ey = —2000, —1850, —1750, —1600, —1150, 1700, O
(from top to bottom), and (b) Eq = —1150, -1600, —1750, —1850, —2000 (from top to bottom), (c) the dashed line
for Ep = 1700, and the solid line for Ey =0. The unit of Ey isV/cm.

4.3. Effects of the angle between beams

Finally, we consider the influence of the angle be-

tween beams on the propagation of the incident soli-
tary beam in the SBN crystal for « = 0.415 and
Ey, = —1700V /cm as shown in Fig.9. We take five val-
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ues of 6 as 0.03°, 0.04°, 0.052°, 0.06°, and 0.07°. The
corresponding values of g and gy are g=0.260, 0.347,
0.451, 0.521, and 0.607, respectively, and go=—58.6 for
all the values of 6 (in fact, the value of gochanges with
0 very slightly). When 6 > 0.05°, the system rela-
tive to the incident beam lies in an excess gain state,
whereas lies in an excess loss state when 6 < 0.05°.
When 0 is adjusted from 0.03° to 0.07°, the incident
beam presents a behaviour of evolution in the crystal
similar to that when the bias field is adjusted. That is,

Peak intensity

for the excess gain case the intensity increases and the
width decreases with propagation distance, whereas
for the excess loss case the beam intensity decreases
and the beam width increases with propagation dis-
tance. Moreover, for the excess gain case, both the
intensity and width experience a quasi-periodic varia-
tion in which the period becomes shorter as the differ-
ence between the gain and loss increases. However, the
beam can evolve into a stable soliton when the gain

exceeds the loss quite slightly, such as for 8§ = 0.052°.

2.0

(b)
E 1.5
=
[
= 1.0
B
3
g
< 0.5
|
0.0 .
0 1 2 3 4 5

Fig.9. Effect of the angle between beams on the evolution of the peak intensity and intensity FWHM of an incident
solitary beam in a dissipative PR system. The input beam is a bright DH solitary wave with F' = 0.245, B = 1.94,
b=4.93 x 1072 and v = 56.7. The system parameters are o = 0.415, and (a) 6 = 0.07°, 0.06°, 0.052°, 0.04°, and
0.03° (from top to bottom), and (b) # = 0.03°, 0.04°, 0.052°, 0.06°, and 0.07° (from top to bottom).

5. Conclusion and discussion

The results obtained in Section 4 lead the dissi-
pative PR systems that support DH bright solitons
to a number of possible applications ranging from op-
tical switches to optical repeaters. By adjusting the
bias field, one can control the generation of a solitary
beam in a dissipative PR system. If we regard the sys-
tem as a state of turning on when Ey = —1700 V/cm
as shown in Fig.2(a), this system can be switched to
the state of turning off when Ey; = 0 as shown in
Fig.7(f). When Ey = —1150 V/cm, the system is not

completely closed, as shown in Fig.7(a). This prop-

erty may be promising in optical switching applica-
When E; = —1850V/cm, the peak value of
the solitary beam intensity is amplified from 0.06 at

tion.

the input end to 0.07 at the output end, as shown in
Fig.7(c). Such an amplification occurs when Ey < 0
and |Eg| > 1700V /cm, and the amplification ratio
increases as |Eg| increases. This property may be
promising in optical repeating application.

In conclusion, dissipative holographic bright soli-
tons supported by biased PR materials with two-wave
mixing have been investigated. Perhaps some novel
soliton-driven photonics could be made based on the

results presented in this paper.
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