
A LETTERS JOURNAL EXPLORING

THE FRONTIERS OF PHYSICS

OFFPRINT

Standing Manakov solitons in networks:

Exact solutions and stability analysis

in metric-graphs–based approach

M. E. Akramov, K. K. Sabirov, Kh. Sh. Matyokubov

and D. U. Matrasulov

EPL, 152 (2025) 22001

Please visit the website
www.epljournal.org

Note that the author(s) has the following rights:
– immediately after publication, to use all or part of the article without revision or modification, including the EPLA-

formatted version, for personal compilations and use only;
– no sooner than 12 months from the date of first publication, to include the accepted manuscript (all or part), but

not the EPLA-formatted version, on institute repositories or third-party websites provided a link to the online EPL
abstract or EPL homepage is included.
For complete copyright details see: https://authors.epletters.net/documents/copyright.pdf.



A LETTERS  JOURNAL  EXPLORING  
THE  FRONTIERS  OF  PHYSICS

AN INVITATION TO 
SUBMIT YOUR WORK

epljournal.org

The Editorial Board invites you to submit your Letters to EPL

Choose EPL, and you’ll be published alongside original, innovative Letters in all 

areas of physics. The broad scope of the journal means your work will be read by 

researchers in a variety of fields; from condensed matter, to statistical physics, 

plasma and fusion sciences, astrophysics, and more. 

Not only that, but your work will be accessible immediately in over 3,300 institutions 

worldwide. And thanks to EPL’s green open access policy you can make it available 

to everyone on your institutional repository after just 12 months. 

Run by active scientists, for scientists 

Your work will be read by a member of our active and international Editorial Board, 

led by Bart Van Tiggelen. Plus, any profits made by EPL go back into the societies 

that own it, meaning your work will support outreach, education, and innovation in 

physics worldwide. 

A LETTERS  JOURN AL EXP L ORING

THE  FRONTIERS OF PHYSICS

ISSN 0295-5075 www.epl journal.org

A LETTERS  JOURN AL EXP L ORING

THE  FRONTIERS OF PHYSICS

ISSN 0295-5075 www.epl journal.org

epljournal.org



epljournal.orgA LETTERS  JOURNAL  EXPLORING  

THE  FRONTIERS  OF  PHYSICS

International reach – more than 3,300 institutions have access to  

EPL globally, enabling your work to be read by your peers in more than  

90 countries.

Exceptional peer review – your paper will be handled by one of the  

60+ co-editors, who are experts in their fields. They oversee the entire  

peer-review process, from selection of the referees to making all final 

acceptance decisions.

Fast publication – you will receive a quick and efficient service; the 

median time from submission to acceptance is 78 days, with an 

additional 28 days from acceptance to online publication. 

Green and gold open access – your Letter in EPL will be published on 

a green open access basis. If you are required to publish using gold 

open access, we also offer this service for a one-off author payment. 

The Article Processing Charge (APC) is currently €1,480.

Details on preparing, submitting and tracking the progress of your manuscript  

from submission to acceptance are available on the EPL submission website, 

epletters.net.

If you would like further information about our author service or EPL in general, 

please visit epljournal.org or e-mail us at info@epljournal.org.

Four good reasons to publish with EPL
In 2020

Manuscripts published 

received 

150 

downloads on average

In 2020

Perspective papers received

350 

downloads on average 

In 2020

“Editor’s Choice”  

articles received

500 

downloads on average

 1

  2

  3

4

EPL is published in partnership with:

IOP PublishingEDP SciencesEuropean Physical Society Società Italiana di Fisica

We greatly appreciate  

the efficient, professional 

and rapid processing of our 

paper by your team.

Cong Lin

Shanghai University

epljournal.org



October 2025

EPL, 152 (2025) 22001 www.epljournal.org

doi: 10.1209/0295-5075/ae1056

Standing Manakov solitons in networks: Exact solutions

and stability analysis in metric-graphs–based approach

M. E. Akramov1(a) , K. K. Sabirov2, Kh. Sh. Matyokubov3,4 and D. U. Matrasulov5

1 National University of Uzbekistan - 4 Universitet Str., 100174, Tashkent, Uzbekistan
2 Tashkent State University of Economics - 49 Islam Karimov Str., 100066, Tashkent, Uzbekistan
3 Urgench State Pedagogical Institute - 1 Gurlan Str., 220100, Urgench, Uzbekistan
4 Urgench State University - 14 H.Olimjon Str., 220100 Urgench, Uzbekistan
5 Turin Polytechnic University in Tashkent - 17 Niyazov Str., 100095, Tashkent, Uzbekistan

received 4 August 2025; accepted in final form 7 October 2025
published online 3 November 2025

Abstract – We consider the (stationary) time-independent Manakov system on metric graphs.
In particular, for the vertex boundary conditions following the conservation laws, we obtain exact
soliton solutions of the problem. The ground-state solution, i.e., the solution corresponding to
a minimum of energy, is studied. The stability of the ground-state solution is analyzed using
variational approaches.

Copyright c© 2025 EPLA

All rights, including for text and data mining, AI training, and similar technologies, are reserved.

Introduction. – Optical solitons are fundamental
carriers of physical characteristics that arise in vari-
ous branches of modern optics and optoelectronics [1,2].
Among these, Manakov vector solitons hold a signifi-
cant role in practical applications within nonlinear optics,
condensed matter physics, and information technology.
The dynamics of such solitons are governed by the Man-
akov system, an integrable system of coupled nonlinear
Schrödinger equations (NLSEs), which admits one- and
two-component vector soliton solutions. Various aspects
of the Manakov system —including its integrability, soli-
ton solutions, and practical implementations— have been
extensively studied over the past few decades [3–17]. Its
principal application lies in nonlinear optics, particularly
in modeling optical vector solitons propagating through
Kerr media [1,2]. Additionally, Manakov-type vector soli-
tons have been observed in optical fibers [1,2,18], Bose-
Einstein condensates [19], and other physical systems (see,
e.g., [1,2] for reviews). An intriguing application of Man-
akov solitons arises in photorefractive polymers and crys-
tals [20–24]. Also, Manakov vector solitons garnered at-
tention in the context of optical logic gates for computing
purposes [10,11], and recent modifications of such logic
gate concepts have been proposed in [25–27]. In [7], the
experimental realization of Manakov solitons in crystals
was demonstrated. The influence of small perturbations

(a)E-mail: mashrabresearcher@gmail.com (corresponding author)

on soliton collisions, relevant for ultrafast switching de-
vices, was explored in [28]. The suppression of soliton
interference in randomly birefringent optical fibers, due to
vector soliton interactions, was studied in [29]. The rogue
wave solutions of the variable-coefficient Manakov system
with external potentials have been studied in [9]. The
Manakov model has also been employed to describe beam
propagation in Kerr media and AlGaAs waveguides [7],
and to model matter waves in quantum systems. Prop-
erties of the energy-sharing Manakov solitons for the de-
sign of novel logic gates were analyzed in [10]. While an
extensive body of literature exists on the traveling soli-
ton solutions of the Manakov system, stationary (stand-
ing) Manakov solitons have received relatively little at-
tention. Nevertheless, these stationary solutions are of
considerable interest from both theoretical and applied
perspectives, particularly in nonlinear optics and optoelec-
tronics. Such solitons may be realized in finite photore-
fractive media —e.g., crystals or polymers— with reflec-
tive boundaries such as mirrors. In this paper, we address
the problem of standing Manakov solitons in networks by
modeling them in terms of the time-independent Manakov
system on metric graphs. These latter are composed of
one-dimensional wires connected at vertices according to
specific rules known as the graph topology [30,31]. No-
tably, evolution equations on graphs and the study of soli-
ton dynamics in networks have attracted growing interest
in recent years [32–44]. The paper is organized as follows:
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Fig. 1: Profile of Manakov solitons on the line for the parame-
ters in eq. (5): a = 0, μ1 = 0.065, μ2 = 0.035.

the next section provides a brief overview of the Manakov
system on the real line. The third section introduces the
stationary Manakov system on graphs and presents ex-
plicit soliton solutions. The fourth section is devoted to
the stability analysis of these stationary solutions. In the
fifth section, the problem is extended to a tree graph. Pos-
sible experimental realization of the problem is discussed
in the sixth section. The seventh section concludes the
paper with a summary and outlook on future directions.

Manakov system on a line. – Here, following [23],
we briefly recall the stationary Manakov system on a real
line. It can be obtained from the time-dependent coupled
nonlinear Schrödinger equations which are given by

i
∂u

∂t
+

1

2

∂2u

∂x2
+ (|u|2 + |v|2)u = 0,

i
∂v

∂t
+

1

2

∂2v

∂x2
+ (|u|2 + |v|2)v = 0.

(1)

The norm and the energy for this system can be written
as

M =

+∞
∫

−∞

(|u2|+ |v2|)dx,

E =

+∞
∫

−∞

(

1

2

∣

∣

∣

∣

∂u

∂x

∣

∣

∣

∣

2

+
1

2

∣

∣

∣

∣

∂v

∂x

∣

∣

∣

∣

2

− 1

2
|u|4 − 1

2
|v|4 − |u|2|v|2

)

dx.

(2)

Equation (1) approves factorization time- and space-
variables by substitution [23]

ψψψ(x, t) = exp

(

i

2
μt

)

Ψ(x), (3)

where ψψψ(x, t) =
(

u(x, t)
v(x, t)

)

and Ψ(x) =
(

U(x)
V (x)

)

and μ is a

constant. This leads to the following stationary version of

Fig. 2: Star graph with N bonds.

the Manakov system:

d2U

dx2
+ 2(|U |2 + |V |2)U = μU,

d2V

dx2
+ 2(|U |2 + |V |2)V = μV,

(4)

with the asymptotic boundary conditions given by

U(x)|x→±∞ = 0, V (x)|x→±∞ = 0.

Equation (4) approves the so-called “bright-bright”
(standing) soliton solution given by [23]

Ψ(x) =

(√
μ1√
μ2

)

sech(
√
μ(x− a)), (5)

where μ = μ1 + μ2 and a is the center of the mass. Equa-
tion (5) presents standing Manakov soliton on a line that
can be generated, e.g., using finite-size Kerr resonators [45]
or photorefractive polymers [20–24]. In fig. 1, plots of the
profiles of the solution given by eq. (5) are presented for
the value of the parameter a = 0. The profile is symmet-
ric with respect to the origin of coordinates. For nonzero
values of a the symmetry is broken.

Stationary Manakov system on a star graph. –

In this section, we consider the stationary Manakov sys-
tem on the star graph with N bonds (see fig. 2), and xj

is assigned for bond bj , where j = 1, 2, . . . , N . The co-
ordinates are fixed as xj ∈ [0,+∞). The wave function

Ψj(xj) =
(

Uj(xj)
Vj(xj)

)

is defined on each bond of the graph.

In the following, for convenience we will use the shorthand
notation x instead of xj .

22001-p2
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Fig. 3: Profile of standing Manakov solitons on a three-bond
star graph plotted using the solutions (5) for λ > 0. The sign
of {a1, a2, a3} is chosen as follows: {+,+,−} for panel (a),
and {+,+,+} for panel (b). For both panels, the values of
the parameters βj and μ are chosen as βj = 1, μ = 0.1. The
parameter a is calculated using eq. (13).

The stationary Manakov system on each bond of the
star graph can be written as

d2Uj

dx2
+ βj

(

|Uj |2 + |Vj |2
)

Uj = μUj ,

d2Vj

dx2
+ βj

(

|Uj |2 + |Vj |2
)

Vj = μVj ,

(6)

where βj is the bond-dependent nonlinearity coefficient.
Vertex boundary conditions can be written as wave func-
tion continuity

α1Ψ1|x=0 = α2Ψ2|x=0 = . . . = αNΨN |x=0 (7)

and current conservation law

1

α1

dΨ1

dx

∣

∣

∣

∣

x=0

+
1

α2

dΨ2

dx

∣

∣

∣

∣

x=0

+ . . .

+
1

αN

dΨN

dx

∣

∣

∣

∣

x=0

= λα1Ψ1|x=0, (8)

Fig. 4: Profile of standing Manakov solitons on a three-bonds
star graph plotted using the solutions (5) for λ < 0. The sign
of {a1, a2, a3} is chosen as follows: {−,−,−} for panel (a),
and {+,−,−} for panel (b). In both cases, the values of the
parameters βj and μ are chosen as βj = 1, μ = 0.1. The
parameter a is calculated using eq. (13).

where real valued λ defines the type of boundary condi-
tion, i.e., for λ = 0, eq. (8) represents Neumann boundary
conditions, while for λ = ∞ it becomes a set of Dirichlet
conditions. Nonzero λ values give the Kirchhoff condi-
tions, and αj is a positive constant which will be defined
later.

To construct the solution of eq. (6) on a star graph,
we use the following prescription. First we require that
the known solution of the stationary Manakov system on
a line (3) should fulfill the vertex boundary conditions
given by eqs. (7) and (8). Then representing the solution
of eq. (9) in the form

Ψj(x) =

(√
μ1√
μ2

)

√

2

βj
sech(

√
μ(x− aj)), (9)

we find that fulfilling the vertex boundary conditions in
eqs. (7) and (8) can be satisfied if and only if the following

22001-p3
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constraints are fulfilled:

αj

α1
=

√

βj

β1
, |a1| = |a2| = . . . = |aN |,

1

β1
tanh(

√
μa1) +

1

β2
tanh(

√
μa2) + . . .

+
1

βN
tanh(

√
μaN ) =

λ√
μ
.

(10)

Introducing the notation aj = εja, where εj = sgn(aj)
and taking into account the bell-like shape of the solution
(see figs. 3 and 4), eq. (10) can be rewritten as

tanh(
√
μa)

N
∑

j=1

εj

βj
=

λ√
μ
. (11)

In eq. (11) the sign of the summation should be the same
sign of λ, where a, μ, βj > 0. Thus one can write standing
“bright-bright” soliton solution of eq. (9) as

Ψ
(�)
j (x) =

√

2

βj

{

Ψ(a, x), j = 1, . . . , �,
Ψ(−a, x), j = �+ 1, . . . , N,

(12)

a =
1√
μ
atanh

⎡

⎢

⎣

λ√
μ

⎛

⎝

�
∑

j=1

1

βj
−

N
∑

j=�+1

1

βj

⎞

⎠

−1
⎤

⎥

⎦
, (13)

where � is the number of bumps, while N−� is the number
of tails, and Ψ(a, x) is the solution of the Manakov system
on a line and given by eq. (5).
Figures 3 and 4 present plots of the solution (12) for

the star graph with three bonds. In all cases the values of
parameters μ and βj are fixed as μ = 0.1, βj = 1, where
j = 1, 2, 3. The value of a is calculated using eq. (13).
Equation (11) provides a relation between the weights, aj
and nonlinearity coefficients, βj . Since the latter depends
on the properties of the material (e.g., optical properties
for Kerr materials), it fixes a relation between the weights
and material properties. Such (constraint) relation can be
used for tuning of standing soliton properties in branched
structures (e.g., optical fiber networks).

As presented in figs. 3 and 4, the bell-shaped profile of
the solitons, along with nonzero value of the parameter aj ,
lead to different forms of stationary states of the Manakov
system on the star graph with three bonds. Particularly, in
fig. 3 with λ > 0, panel (a) shows two bumps on the bonds
b1,2 and a single tail on the bond b3, whereas panel (b)
displays three bumps on all the bonds. In contrast, in fig. 4
with λ < 0, panel (b) shows three tails, while panel (a)
shows a single bump on the bond b1 and two tails on the
bonds b2,3. Similarly, one can obtain “dark-dark” soliton
solution of eq. (9). For this one needs to use dark-dark
soliton solution on a line derived in ref. [23].

Ground-state solutions and stability analysis. –

An interesting and physically relevant solution of the time-
independent Manakov system is the ground state, which is

the solution of minimal energy. Here, we find the ground-
state solution and provide a stability analysis using the
same approach as in ref. [32]. Important characteristics
for stability analysis and the ground-state solution are the
norm and energy. The norm and the energy are given for
the stationary Manakov system on metric star graph cor-
responding to the vertex boundary conditions in eqs. (7)
and (8) (respectively) as

M =

N
∑

j=1

+∞
∫

0

(|U2
j |+ |V 2

j |)dx+
λα2

1

2

(

|U1|2 + |V1|2
) ∣

∣

x=0
,

E =
N
∑

j=1

+∞
∫

0

[

1

2

(

∣

∣

∣

∣

∂Uj

∂x

∣

∣

∣

∣

2

+

∣

∣

∣

∣

∂Vi

∂x

∣

∣

∣

∣

2
)

− βj

4
(|Uj |4 + |Vj |4)

− βj

2
|Uj |2|Vj |2

]

dx+
λα2

1

2

(

|U1|2 + |V1|2
) ∣

∣

x=0
, (14)

where M and E are functions of Ψ
(�)
j as M = M [Ψ

(�)
j ]

and E = E[Ψ
(�)
j ]

Substituting the solution in eq. (9) in the expression for
the norm and the energy we get

M = 2
√
μ

N
∑

j=1

1

βj
[tanh(aj

√
μ) + 1] + λμsech2(a1

√
μ),

E = −μ3/2
N
∑

j=1

1

βj
[tanh(aj

√
μ) + 1] + λμsech2(a1

√
μ).

The stationary states of Manakov system on graphs pre-
viously determined are critical points (S′

μ[Ψ]) of the so-
called action functional Sμ [32]:

Sμ = E[Ψ
(0)
j ] +

μ

2
M [Ψ

(0)
j ]. (15)

Stability can be analyzed using the Vakhitov-Kolokolov
condition which (for stationary NLS equation on graph)
can be written as

d2

dμ2
Sμ =

2λα2

β1
. (16)

One can see from eq. (16) that for λ > 0 we have
d2

dμ2Sμ > 0, which means that the stationary solution in

(12) is stable for all values of μ.

Extension to a tree graph. – Similarly to the above,
one can extend the treatment to the case of other graph
topologies, e.g., for tree, loop, complete, or any other
graphs. Here, we demonstrate this for the tree graph pre-
sented in fig. 5. The coordinate on each bond is assigned
as follows: for bond b1 we fix x ∈ (∞, 0], x ∈ [0, L1j ]
for bond b1j , and x ∈ [L1Γ, L1Γj ] for bond b1Γj , where
j = 1, 2, Γ = {1, 2, 11, 12, 21, 22, . . .}, L1j and L1Γj − L1Γ

are the lengths of the bonds b1j and b1Γj , respectively.

22001-p4
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Fig. 5: Tree graph.

The stationary Manakov system is written on each bond
of the tree graph as

d2U1

dx2
+ β1(|U1|2 + |V1|2)U1 = μU1,

d2V1

dx2
+ β1(|U1|2 + |V1|2)V1 = μV1,

d2U1Γ

dx2
+ β1Γ(|U1Γ|2 + |V1Γ|2)U1Γ = μU1Γ,

d2V1Γ

dx2
+ β1Γ(|U1Γ|2 + |V1Γ|2)V1Γ = μV1Γ.

(17)

The vertex boundary conditions can be written similarly
to those for star graph, i.e., in the form of continuity of
the weight of solution and Kirchhoff rules at each vertex:

α1Ψ1|x=0 = α11Ψ11|x=0 = α12Ψ12|x=0,

1

α1

dΨ1

dx

∣

∣

∣

∣

x=0

+
1

α11

dΨ11

dx

∣

∣

∣

∣

x=0

+
1

α12

dΨ12

dx

∣

∣

∣

∣

x=0

=

λα1Ψ1|x=0,

α1ΓΨ1Γ|x=L1Γ
= α1Γ1Ψ1Γ1|x=L1Γ

= α1Γ2Ψ1Γ2|x=L1Γ
,

− 1

α1Γ

dΨ1Γ

dx

∣

∣

∣

∣

x=L1Γ

+
1

α1Γ1

dΨ1Γ1

dx

∣

∣

∣

∣

x=L1Γ

(18)

+
1

α1Γ2

dΨ1Γ2

dx

∣

∣

∣

∣

x=L1Γ

= λα1ΓΨ1Γ|x=L1Γ
,

where Ψ1(x) =
(

U1(x)
V1(x)

)

and Ψ1Γ(x) =
(

U1Γ(x)
V1Γ(x)

)

.

The solution of eq. (17) can be constructed from that
for a line as

Ψ1(x) =

(√
μ1√
μ2

)
√

2

β1
sech(

√
μ(x− a1)),

Ψ1Γ(x) =

(√
μ1√
μ2

)
√

2

β1Γ
sech(

√
μ(x− a1Γ)),

Ψ1Γj(x) =

(√
μ1√
μ2

)

√

2

β1Γj
sech(

√
μ(x− a1Γj)).

(19)

Fulfilling the solution of the vertex boundary conditions

Fig. 6: Profile of standing Manakov solitons on a tree graph
plotted using the solutions (19) for Γ = {1, 2, 11, 12, 21, 22}
and for the signs of the parameters {a1, a1j , L1j − a1j , L1j −
a1ji} (i, j = 1, 2): {−,+,+,+,+,−,−,−,−} (a), and
{−,+,+,+,+,+,+,+,+} (b). For both cases β1 = β1Γ = 1
and μ = 0.1.

leads to the following constraints:

α1j

α1
=

√

β1j

β1
, |a1| = |a1j |, j = 1, 2,

1

β1
tanh(

√
μa1) +

1

β11
tanh(

√
μa11)

+
1

β12
tanh(

√
μa12) =

λ√
μ
,

α1Γj

α1Γ
=

√

β1Γj

β1Γ
, |L1Γ − a1Γ| = |L1Γ − a1Γj |, j = 1, 2,

1

β1Γ
tanh[

√
μ(L1Γ − a1Γ)]−

1

β1Γ1
tanh[

√
μ(L1Γ − a1Γ1)]

− 1

β1Γ2
tanh[

√
μ(L1Γ − a1Γ2)] =

λ√
μ
. (20)
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Fig. 7: A sketch for experimental realization of the standing
Manakov solitons in a star-branched graph.

Introducing the notations a1 = ε1b1, a1j = ε1jb1, L1Γ−
a1Γ = ε̄1Γb1Γ, L1Γ − a1Γj = ε̄1Γjb1Γ, where ε1 = sgn(a1),
ε1j = sgn(a1j), ε̄1Γ = sgn(L1Γ − a1Γ), ε̄1Γj = sgn(L1Γ −
a1Γj) and j = 1, 2, eq. (20) can be rewritten as

tanh(
√
μb1)

[

ε1

β1
+

ε11

β11
+

ε12

β12

]

=
λ√
μ
,

tanh(
√
μb1Γ)

[

ε̄1Γ

β1Γ
− ε̄1Γ1

β1Γ1
− ε̄1Γ2

β1Γ2

]

=
λ√
μ
.

From the above equation, we can easily find b1 and b1Γ as

b1 =
1√
μ
atanh

[

λ√
μ

(

ε1

β1
+

ε11

β11
+

ε12

β12

)−1]

,

b1Γ =
1√
μ
atanh

[

λ√
μ

(

ε̄1Γ

β1Γ
− ε̄1Γ1

β1Γ1
− ε̄1Γ2

β1Γ2

)−1]

.

(21)

In fig. 6, profiles of the standing Manakov solitons on the
tree graph for Γ = {1, 2, 11, 12, 21, 22} are plotted for the
values of a1, a1Γ and λ for panel (a): a1 = −a1j = −3.18,
a1ji = 11.18, λ = 0.5; and for panel (b): a1 = −a1j =
−4.68, a1ji = 3.32, λ = 20, where i, j = 1, 2. The values
of the following parameters are fixed for both panels as
β1 = β1Γ = 1, L11 = L12 = 8 and μ = 0.1. The values of
b1 and b1Γ are calculated using eq. (21).

One can conclude comparing the plots in the two pan-
els that, for the bell shaped profile of the standing Man-
akov soliton, the bumps appear on the bonds b11 and b12
only, while the tails are formed on all other bonds in panel
(a). Unlike the plots in panel (a), in the plots presented
in panel (b), the tail appears on the bond b1 only, while
bumps are formed on all other bonds.

A sketch for experimental realization. – The
above model can be experimentally realized using the
branched photorefractive polymers or photorefractive
crystals. A standing wave can be provided by putting

mirrors at the end of each branch of a polymer (crystal).
A sketch for such experiment is presented in fig. 7. Man-
akov solitons in such polymers have been discussed earlier
in ref. [46]. These polymers can be synthesized in the
branched form. The sketch consists of branched photore-
fractive polymers in the form of Y-junction having the
finite-length branches. By putting in contact mirrors (or
any type of reflectors of the optical soliton) at the end
of each branch, one can achieve formation of the stand-
ing Manakov solitons in the system. In such scheme, the
optical soliton can come through one of the bonds, and
after its entrance one should close the branch by putting
the mirror. Fulfillment of the constraints given by eq. (10)
can be controlled by tuning of the optical refractive index
of the material and other physical characteristics.

Conclusions. – In this work, we studied time-
independent Manakov system on metric graphs by focus-
ing on static soliton solutions. An approach similar to
that used in ref. [32] is used for finding the soliton and
ground-state solutions, as well as for the stability analy-
sis. Constraints approving soliton solutions in terms of the
solution of the Manakov system on a line are derived. The
ground-state solution of the problem is found and the sta-
bility analysis is provided. The study is extended to the
case of a tree graph. The above model can be useful for
designing and engineering of functional optical materials
with tunable properties and for the device optimization in
optoelectronics.
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