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Flow Generated by Stokeslets
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Abstract

Steady two-dimensional flows induced by line stokeslets in the pres-
ence of an infinitely long circular cylinder with no-slip boundary con-
dition are examined. The stokeslets consider here located outside a
cylinder and lying in a plane containing the cylinder axis. The general
exterior boundary value problem is formulated and solve in terms of a
stream function by making use of the Fourier expansion method. The
solutions for single and double stokeslets in the presence of a cylinder
are found.The strength Γ influence the flow patterns significantly. The
plots of streamlines in each case show interesting flow patterns. In the
case of a single stokeslet flows eddies are observed for various values of
locations. The flow fields for a pair of stokeslets located on either side
of the cylinder are also presented. In those flows eddies of different sizes
and shapes exist for various stokeslets locations. We also investigate
into the way the streamline topologies change as the parameters are
varied.
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1 Introduction

The study of low Reynolds number flows (Stokes flows) past obstacles has been
the subject of theoretical and practical importance for well over a century and
half. In his classic paper [20] (see also [12]), Stokes discussed solutions of
creeping flow equations in the presence of two and three-dimensional objects.
Since then there has been many applications of Stokes flows in the diverse
fields of engineering, science and technology. Some perspectives on analytical
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and numerical methods for solving Stokes flow problems are documented in the
standard reference books on the subject, ([11], [17], [3]). In these monographs,
major attention has been given to the solutions of creeping flow problems in-
volving regular geometries such as spheres, spheroids, ellipsoids etc., and their
degenerating cases.
The corresponding two-dimensional Stokes flow problems have also received
attention but less comparatively. The ill-posedness of some two-dimensional
problems could be a possible cause for this. Indeed, Stokes [20] himself no-
ticed that there is no solution for the uniform flow past a circular cylinder.
This has come to be known as the ‘Stokes paradox’ and is true for any arbi-
trary two-dimensional obstacle. The full resolution of the paradox required the
perspective of singular perturbation theory developed by Kaplun and Lager-
strom [10] and Proudman and Pearson [18]. These authors showed that Stokes
equations, although valid near a boundary, are not uniformly valid throughout
the domain of the flow. They further demonstrated the necessity of Oseen’s
approximation and confirmed the solution due to Oseen [15]. In some circum-
stances, two-dimensional stokes flow problems become well posed and solutions
have been found for some such flows. Jeffery [9] studied the slow viscous flow
generated by two circular cylinders rotating with equal and opposite angular
velocities. He discovered that such flows produce finite velocities far away
from the cylinders. In particular, he showed that a uniform flow is generated
at large distances from the rotating cylinders. This phenomenon is widely
known as the ‘Jeffery paradox’. The simplest example that illustrates this
phenomenon was provided by Dorrepaal et al. [5] who noticed an uniform flow
in the case of stokeslet induced flows in the presence of a rigid cylinder. Subse-
quent works ([19], [1]) demonstrated the same phenomenon with singularities
such as source, potential-dipole etc. Almost all these studies used the no-slip
boundary conditions on the surface of the cylinder. However, there are situ-
ations where the fluid may slip on a boundary surface such as in rarefied gas
dynamics. The presence of slip can influence the flow as well as the physical
quantities. It should be pointed out that Stokes flow problems in three dimen-
sions with stick-slip boundary conditions have been addressed in the literature.
For instance, Basset [2] (see also [8]) solved the Stokes flow past a solid sphere
with slip on the surface. Felderhof and coworkers [7] developed schemes for
arbitrary flow around spherical particles with stick-slip conditions. In their
analyses, a new approach, borrowed from electromagnetic and scattering liter-
ature, was introduced. It was also found that the slip parameter influiduences
the flow fields, drag and torque significantly. Articles [21] highlighted the role
of slip parameter in Stokes dynamics. Surprisingly, the effect of slip in two
dimensional Stokes flows has not been explored in detail. In this article, we
investigate the role of no-slip on some stokeslets induced creeping flows in the
presence of a cylinder. The paper is organized as follows. In section 2, the
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basic equations are given and using the Stokes stream function the problem is
reformulated. The boundary conditions are then derived in terms of stream
function and a brief discussion on the no-slip constraints is provided. In sec-
tion 3, the general solution is derived by the use of Fourier expansion method.
The solutions to various singularity driven flow problems are presented in sec-
tion 4 and 5. The basic singularities considered here include single and double
stokeslets. The effect of no-slip on the flow fields is discussed in each case.
The flow description is illustrated in different situations through streamline
plots. The effect of primary singularity locations on the fluid velocity on the
surface is discussed briefly. The concluding remarks of the present analysis are
presented in section 6.

2 Mathematical preliminaries

We consider the slow steady flow (also known as creeping flow/Stokes flow) of
a viscous incompressible fluid past an infinite circular rigid cylinder of radius
a. The governing equations are the linearized steady Navier-Stokes equations
(also known as Stokes equations) given by
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Here qr and qθ are the radial and tangential velocity components respectively,
(r, θ) are the polar coordinate, μ is the coefficient of viscosity, p is the pressure
and ∇2 is the two-dimensional Laplacian operator,
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For two-dimentional flows, one can define
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satisfying (3), where ψ is the stream function. Substitution of (4) in (1) and
(2) yields

∇4ψ = 0, (5)

Thus, the problem of steady two-dimensional Stokes flow reduces to solving
scalar biharmonic equation (5) for ψ subject to appropriate boundary condi-
tions on the cylinder. The no-slip or stick boundary conditions are often used
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in fluid dynamics. Here, we employ the no-slip conditions on the boundary of
the cylinder. In this case, the boundary conditions may be stated as follows.

(i). Normal velocity is zero on the boundary i.e., qr = 0 on r = a.

(ii). Fluid velocity is proportional to the tangential stress on the surface of
the cylinder.

In terms of stream function, these conditions become

ψ =
∂ψ

∂r
= 0, on r = a. (6)

In the present paper, we investigate the flows induced by stokeslet of creeping
flow in the presence of a circular cylinder. In this case, in addition to (6) we
have

ψ ≈ ψ0, as R −→ 0, (7)

where ψ0 corresponds to the stream function only due to the singularity and
R is the distance of the field point measured from the stokeslet.
Below, we present the solution of the problem discussed above.

3 Method of solution

There are classical and numerical methods to solve (5) subject to the boundary
conditions (6) and (7). The most suitable and commonly used technique is the
Fourier expansion method. In this method, the given flow is expanded in a
Fourier series with known Fourier coefficients. Then, the unknown coefficients
of the perturbed flow (also written in a Fourier series) are computed with the
aid of the boundary conditions. The other methods applicable to the present
problem include the image method ([5], [1]) and the boundary integral equation
method [16]. We adopt the Fourier representation technique for our problem
and make an attempt to sum the resulting series solution. To this end, we
write the given flow field in the absence of the cylinder as

ψ0 =
∞∑

n=0

[αnr
n + βnr

n+2]fn(θ). (8)

where fn(θ) = γn cosnθ + δn sinnθ, and αn, βn, γn, δn are known constants.
The solution satisfying (5) in the presence of a circular cylinder can be taken
as

ψ = ψ0 +
∞∑

n=0

[
An

rn
+

Bn

rn−2
]fn(θ). (9)
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where An, Bn are unknown constants to be determined. We remark that the
constants α0 and β0 corresponding to n = 0 may be adjusted in each problem
by choosing appropriate A0 and B0. Appling the boundary conditions (6) we
obtain

An

an
= (n− 1)αna

n + nβna
n+2. (10)

Bn

an−2
= −nαna

n − (n+ 1)βna
n+2. (11)

Following the terminology from the three-dimensional case [7], we refer the
relations (10) and (11) above as scattering coefficients for a cylinder. The
solution (9) with the scattering coefficients given by (10) and (11) is sufficient
to discuss various two-dimensional problems. It is easy to see from (9)(11) that
ψ = 0 when n = 1 and β1 = 0, implying that there is no solution for a uniform
flow past a circular cylinder with no-slip conditions. This, of course, is the well
known ‘Stokes paradox’ originally demonstrated for a rigid circular cylinder
by Stokes [20]. As said before, we derive solutions for singularity driven flows
in the presence of a cylinder. We consider the basic flow due to stokeslet, and
obtain the perturbed flow fields in each case in the presence of a cylinder. The
solutions for higher order singularities in the presence of a cylinder may be
derived in a similar manner. For the sake of completeness, we list below the
velocity, the pressure and the vorticity fields calculated from (9).
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∞∑

n=1

[(n+ 1)rnβn + (n− 1)
Bn

rn
]fn(θ). (14)

ω =
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We now proceed to present solutions for two-dimensional creeping flows
outside a circular cylinder due to a single and pair stokeslets separately. The
exact solutions have been used to depict the flow topologies for a number of
cases where the cylinder is either stationary or rotating about its own axis.
If the cylinder rotates in the presence of the singularities, then the stream
function is taken to be

Ψ(r, θ) = ψ(r, θ) − k log(
r

a
), k > 0.
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Here, ψ(r, θ) refers to the stream function when the cylinder is stationary. The
second term arises when the cylinder rotates about its axis. Below we refer
to k as the rotation parameter. The negative sign in front of the second term
indicates the rotation in the counterclockwise direction for our purposes below.

4 A circular cylinder and a single stokeslet

We now employ the solution scheme derived in the previous section (equations
(9)-(11)) to stokeslet in the presence of a cylinder. We show that the Fourier
series solution can be summed to yield closed form expressions for the stream
function. We then use the closed form analytic solutions to describe the flow
fields and discuss their features. In particular, we demonstrate the effect of the
strength parameter on the flow patterns and also on other physical quantities.
The stream function of the flow induced by a line stokeslet of strength Γ1

located at r = c, θ = 0 is given by

ψ0 = Γ lnR1, (16)

where R2
1 = r2 − 2cr cos θ+ c2 and Γ = Γ1r sin θ. The Fourier expansion of ψ0

is given by

ψ0 = Γ(ln c−
∞∑

n=1

rn

ncn
cosnθ). (17)

In the present problem α0 = Γ ln c, β0 = 0, γn = 1 and δn = 0. Comparison of
(8) and (17) for n ≥ 1 yields

αn = − Γ

ncn
, βn = 0 for all n.

In the presence of a cylinder with its axis parallel to the axis of the stokeslet,
the scattering coefficients from (10) and (11)become

An = −Γ(n− 1)
a2n

ncn
αn (18)

Bn = Γ
a2n−2

cn
αn. (19)

The stream function for the stokeslet-cylinder combination becomes

ψ = Γ
∞∑

n=1

1

ncnrn
[−r2n + (1 − n)a2n + na2n−2r2] (20)
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The Fourier series expansion(20) can be summed to yield the following
exact solution:

ψ(r, θ) = Γ1

[
r sin θ(lnR1 − ln(

cR2

a
) − a2(c2 − a2)2

2c4R2
2

+
(c2 − a2)

2c2
)

+
a2(c2 − a2)

2c5R2
2

(r2c2 sin 2θ − 2a2rc sin θ)

]
(21)

where

R2
2 = r2 − 2

c
cos θ +

1

c2

Next we discuss the flow patterns due to stokeslet in the presence of a cylinder.
The streamlines for a single stokeslet are sketched using (21) for various values
of the parameters.

5 A circular cylinder and a pair of stokeslets

Now we consider a pair of stokeslets of strengths Γ1 and Γ2 positioned at
(r, θ) = (c, 0), and (r, θ) = (ĉ, π), respectively. Here c, ĉ > a.

A. Pair of stokelets with their axes along x-direction

The axes of these stokeslets are taken to be along the x-direction. The
stream function corresponding to this pair of stokeslets in an unbounded flow
is

ψ0 = [Γ1(lnR) + Γ2(ln R̂)]r sin θ. (22)

The solution of Eq. (3) satisfying Eqs. (6) and (7) in the presence of the
cylinder and the pair of stokeslets is

ψ(r, θ) = Γ1

[
r sin θ(lnR− ln(

cR1

a
) − a2(c2 − a2)2

2c4R2
1

+
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1
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]

+Γ2

[
r sin θ(ln R̂− ln(
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a
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+
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2ĉ2
)

+
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1
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]
(23)

The image system for a stokeslet at (c, 0) consists of a stokeslet, a potential-
dipole, and a Stokes-dipole at (a2/c, 0) together with a uniform flow along the
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(c) (d)

(a) (b)

Figure 1: Flow past a cylinder in the presence of a single stokeslet at (c = 3)
for different strength and rotation (a)Γ1 = 1, k = 0 (b) Γ1 = −1, k = 0(c)
Γ1 = 1, k = 2 (d) Γ1 = 1, k = −2.
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x-direction at infinity. For a stokeslet at (ĉ, π), the image system is the same
as the previous one with their strengths depending on Γ2, ĉ, and a. At a large
distance from the cylinder, we have

ψ ≈
[
Γ1

(
c2 − a2

2c2
− ln(

c

a
)

)
+ Γ2

(
ĉ2 − a2

2ĉ2

− ln(
ĉ

â

)]
r sin θ, (24)

which corresponds to a uniform stream in the positive x-direction. The
speed of the uniform stream depends on the singularity strengths Γ1,Γ2, the
radius a, and the singularity locations c, ĉ. For a pair of opposite stokeslets
(i.e., Γ2 = −Γ1) with c = ĉ, the uniform flow vanishes. Since there is no vortex
at the origin [see Eq. (14)], the torque in this case is zero.

We now deduce the limiting case for a pair of stokeslets located in the
vicinity of a plane boundary. This may be obtained by the similar procedure
described for a pair of vortices see [6]. In Eq. (14), we let a, c, ĉ all three
approach infinity while (c−a) −→ h1, (ĉ−a) −→ ĥ1. The resulting expression,
after using the transformation given in the case of a pair of vortices, becomes

ψ(x, y) = Γ1(y − a1)

(
lnRt − lnR1t +

2xh1

R2
1t

)

+Γ2(y + â1)

(
ln R̂t − ln R̂1t +

2xĥ1

R̂2
1t

)
. (25)

The above stream function represents the solution for the flow due to a pair
of stokeslets in the presence of a plane boundary. The solution for a pair of
equal stokeslets in the presence of a plane boundary was derived by Liron and
Blake ref. [13]. For Γ1 = Γ2, h1 = ĥ1, a1 = â1, Eq. (25) can be shown to be
equivalent to the result obtained in ref. [13]. If we take Γ2 = 0 in Eq. (25), we
get the result for a single stokeslet in the presence of a plane boundary ref. [4].
The streamlines due to a pair of stokeslets in the absence of rotation are plotted
for various values of c and ĉ in Fig. 2 using Eq. (14). In the case of equal
stokeslets, the far-field flow is uniform for different locations of the stokeslets
[Figs. 2(a) - 2(b)]. On the other hand, in the case of opposite stokeslets, the
uniform flow disappears for c = ĉ [see Fig. 2(c)]. The streamlines emanating
from each stokeslet strongly oppose each other in this case. For c �= ĉ, a
pair of symmetrical toroidal eddies are formed near the stokeslet closer to the
cylinder, as shown in Figs. 2(d) - 2(f). The size of this eddy structure changes
according to the location of the two stokeslets.

In Fig. 3 the streamlines are shown for a pair of stokeslets with different
strengths and of opposite sign for the cases (i) with rotation and (ii) without
rotation. The strength of the stokeslet located at (ĉ, π) is chosen as (Γ2 =
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−2Γ1). In both cases, a symmetric pair of eddies (symmetrical about the x-
axis) appears. In the absence of rotation, size and shape of the eddy structure
are altered by the location of the stokeslets [Figs. 3(a) - 3(c)]. In the presence
of rotation, the size, shape, and the location of the eddy structure change
remarkably as in Figs. 3(d) - 3(e). When k = 0.9 and the stokeslets are
located equidistant from the cylinder, the eddy on the positive side of y-axis is
destroyed and the one on the negative side is distorted [Fig. 3(e)]. When k =
0.9 and the stokeslets are located at nonequidistant positions, the symmetric
pair of toroidal eddies appears diagonally opposite to each other [Fig. 3(f)].
The rotation parameter and the stokeslet locations completely dictate the eddy
locations, its size, and shape in all the situations.

(c) (d)

(a)
(b)
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(e) (f)

Figure 2: Flow past a cylinder in the presence of a pair of stokeslets along
x-direction for various locations in the absence of cylinder rotation. (a)Γ1 =
Γ2 = 1, c = ĉ = 5 (b) Γ1 = Γ2 = 1, c = 4, ĉ = 5 (c) Γ1 = −Γ2 = 1, c = ĉ = 4
(d) Γ1 = −Γ2 = 1, c = 3, ĉ = 4 (e) Γ1 = −Γ2 = 1, c = 2.6, ĉ = 3.4 (f)
Γ1 = −Γ2 = 1, c = 3.4, ĉ = 2.6.

(c) (d)

(a) (b)
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(e)
(f)

Figure 3: Flow past a cylinder in the presence of a pair of stokeslets along
x-direction for various locations and different strengths with and without
rotation. (a)Γ2 = −2Γ1 = 1, c = ĉ = 5, k = 0 (b) Γ2 = −2Γ1 =
1, c = 4, ĉ = 5, k = 0 (c) Γ2 = −2Γ1 = 1, c = 5, ĉ = 4, k = 0 (d)
Γ2 = −2Γ1 = 1, c = ĉ = 5, k = 0.5 (e) Γ2 = −2Γ1 = 1, c = ĉ = 5, k = 0.9 (f)
Γ2 = −2Γ1 = 1, c = 5, ĉ = 2.5, k = 0.9.

B. Pair of stokelets with their axes along the y-direction

The axes of these stokeslets are taken to be along the y-direction. The
stream function corresponding to this pair of stokeslets in an unbounded flow
is

ψ0 = Γ1(r cos θ − c) lnR+ Γ2(r cos θ + ĉ) ln R̂. (26)

The solution to Eq. (3) satisfying Eqs. (6) and (7) in the presence of the
cylinder and the stokeslets is

ψ(r, θ) = −Γ1

[
−(r cos θ − c) lnR1 + (r cos θ − a2

c
) ln(

cR1

a
) +

(c2 − a2)

c
ln(cR1)

+
(c2 − a2)

c
) ln(

r

a
) − a2(c2 − a2)2

2c5R2
1

(rc cos θ − a2) + (
c2 − a2

2c2
)r cos θ

+
a2(c2 − a2)

2c5R2
1

(r2c2 cos 2θ − 2a2rc cos θ + a4)

]

+Γ2

[
(r cos θ + ĉ) ln R̂1 − (r cos θ +

a2

ĉ
) ln(

ĉR̂1

a
) +

(ĉ2 − a2)

ĉ
ln(ĉR̂1)

+
(ĉ2 − a2)

ĉ
) ln(

r

a
) +

a2(ĉ2 − a2)2

2ĉ5R̂2
1

(rĉ cos θ + a2) − (
ĉ2 − a2

2ĉ2
)r cos θ

+
a2(ĉ2 − a2)

2ĉ5R̂2
1

(r2ĉ2 cos 2θ + 2a2rĉ cos θ + a4)

]
(27)

The image system for a stokeslet at (c, 0) consists of a stokeslet, a vortex,
a potential-dipole, and a Stokes-dipole at (a2/c, 0) together with a vortex at
the origin and a uniform flow along the y-direction at infinity. For a stokeslet
at (ĉ, π) , the image system is the same as the previous one except that the
direction of the uniform flow is reversed. At a large distance from the cylinder,
we have

ψ ≈
[
Γ1

(
c2 − a2

2c2
+ ln(

c

a
)

)
− Γ2

(
ĉ2 − a2

2ĉ2
+ ln(

ĉ

a
)

)]
r cos θ, (28)
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which corresponds to a uniform stream in the y-direction. The speed of this
uniform stream also depends on Γ1,Γ2, the radius a, and the singularity loca-
tions as in the previous case. As in the case of vortices ref. [6], the uniform
stream vanishes for two equal stokeslets along the y-direction with c = ĉ. The
torque acting on the cylinder can be obtained from the force-free representation
Eq. (26) and is given by

T = 4πμ

[
Γ1

(
c2 − a2

c

)
+ Γ2

(
ĉ2 − a2

ĉ

)]
. (29)

The torque depends on the location of the primary singularities and the radius
of the cylinder. It vanishes if the stokeslets have the opposite strengths (i.e.,
Γ2 = −Γ1 ) and are equidistant from the cylinder on its either side along the
x-axis.

In the limit a, c, and ĉ approach infinity while (c−a) −→ h1, and (ĉ−a) −→
ĥ1 and using the procedure described in the case of a pair of vortices, Eq. (27)
becomes

ψ(x, y) = Γ1

[
(h1 − x)(lnRt − lnR1t) +

2xh1(x+ h1)

R2
1t

]

+ Γ2

[
(ĥ1 − x)(ln R̂t − ln R̂1t) +

2xĥ1(x+ ĥ1)

R̂2
1t

]
. (30)

The above expression represents the solution for the flow due to a pair of
stokeslets along the y-direction near a plane boundary. The solution for a pair
of opposite stokelets was derived by Liron and Blake ref.[13]. When Γ2 =
−Γ1, h1 = ĥ1 = 1, Eq. (30) can be shown to be equivalent to the result
obtained in ref. [13].

The streamlines for a pair of stokeslets along the y-direction are plotted
for a = 1 and various values of c and ĉ in Fig. 4 using Eq. (18). In the case
of two equal stokeslets at equidistant positions, the flow field is dominated by
the uniform stream as noticed from Figs. 4(a) - 4(b). In the case of opposite
stokeslets, eddies appear surrounding the cylinder, and also surrounding both
the cylinder and the stokeslets [see Fig. 4(c)]. For nonequidistant positions,
eddies enclosing the cylinder and the stokeslets appear. Moreover, another set
of eddies near the stokeslet closer to the cylinder also appear, as shown in Figs.
4(d) - 4(f). The size and shape of this eddy structure changes significantly with
the location of the stokeslets.

In Fig. 5 we have sketched the streamline patterns for the case of two
stokeslets with rotation. When k = 0.9, a symmetric pair of eddies appears
in the neighborhood of the cylinder. One of these eddies is above the cylinder
and the other is below and both are encapsulated in a single larger eddy [Fig.
5(a)]. If the stokeslets are placed equidistant from but closer to the cylinder,
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then the larger eddy disappears and the smaller pair isolates from each other
[see Fig. 5(b)]. However, if the stokeslets are located closer to the cylinder at
nonequidistant positions, then only a single set of eddy exists near the stokeslet
closer to the cylinder, as evident from Fig. 5(c). The structure of the eddies
for a different intensity of rotation (i.e., for different k) is shown in Figs. 5(d)
- 5(f).

(c) (d)

(a) (b)
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(e)

(f)

Figure 4: Flow past a cylinder in the presence of a pair of stokeslets along
y-direction for various locations in the absence of cylinder rotation. (a)Γ1 =
Γ2 = 1, c = ĉ = 5 (b) Γ1 = Γ2 = 1, c = 5, ĉ = 2.5 (c) Γ1 = −Γ2 = 1, c = ĉ = 5
(d) Γ1 = −Γ2 = 1, c = 1.001, ĉ = 1.003 (e) Γ1 = −Γ2 = 1, c = 1.1, ĉ = 2.4 (f)
Γ1 = −Γ2 = 1, c = 2.4, ĉ = 1.1.

(c) (d)

(a) (b)
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(e) (f)

Figure 5: Flow past a cylinder in the presence of a pair of stokeslets along
y-direction for various locations in the absence of cylinder rotation. (a)Γ1 =
Γ2 = 1, c = ĉ = 5 (b) Γ1 = Γ2 = 1, c = 5, ĉ = 2.5 (c) Γ1 = −Γ2 = 1, c = ĉ = 5
(d) Γ1 = −Γ2 = 1, c = 1.001, ĉ = 1.003 (e) Γ1 = −Γ2 = 1, c = 1.1, ĉ = 2.4 (f)
Γ1 = −Γ2 = 1, c = 2.4, ĉ = 1.1.

6 Conclusion

Stokeslets induced two-dimensional creeping flows outside a circular cylinder
are studied by careful investigation of the level sets of stream functions of these
flows. The types of singularities considered here include single and double
stokeslets. The exact expression for the stream function for each of these flows
is obtained by using the straightforward Fourier expansion method. In all of
these flows, the axes of the line singularities are assumed to be parallel to the
axis of the cylinder and all of these axes lie in one plane. In the plane of flow,
the x-axis contains all of these singularities and the center of the cylinder.

The paper investigates flows past a cylinder for various combinations (strengths
and locations) of the singularities. The far-field behavior in all of these cases is
that of uniform flow with speed and flow direction depending on the primary
singularities and their locations. In the case of a pair of stokeslets with their
axes along the y-direction, the far-field uniform flow vanishes if the primary
singularities have equal strengths. In the case of a pair of stokeslets along the
x-direction, the uniform flow vanishes if the primary stokeslets have opposite
strengths. The streamlines are plotted in each case in order to display inter-
esting flow patterns and eddies of different shapes, sizes, and structures. The
rotation parameter significantly influences the eddy structure in the case of a
pair of stokeslets.
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