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1 Stress-induced magnetic anisotropy of thin-film

We examined the film’s anisotropic behavior under mechanical stress to investigate the magnetostriction of NiFe
films deposited on glass substrates used in rolling experiments. The stress was applied by bending the film substrate
using the setup illustrated in Figure S1. The sample was positioned to induce tensile stress in the magnetic film, so
the Py film was on the convex (top) surface. Conversely, to apply compressive stress, the sample was oriented so that
the Py film was on the concave (bottom) surface, with observations made through the transparent substrate.

The in-plane angular distribution of coercivity and the Mr/Ms ratio were determined from angle-resolved Kerr
measurements, from 0◦ to 180◦ in 3◦ increments, as described in [1] for both unstressed and stressed states. As
shown in Figure S1 (b-i, b-ii, c-i, c-ii), both samples exhibit uniaxial anisotropy, which does not change under tensile
or compressive stress. Despite minor variations in the coercive field values, the orientation of the uniaxial easy axis
remains unchanged. This behavior contrasts with similar but non-zero magnetostrictive NiFe films, which alter their
anisotropy axis when subjected to mechanical stress. [1]
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FIG. S1: Schematics of the experiment and anisotropy of NiFe samples. (a) Quadrupole magnets can generate fields
in arbitrary directions in the xy-sample plane and sample holder for stress application. (b-i) and (b-ii) Angular
dependencies of coercive field and remanent magnetization of the sample prepared with the film deposited on the
polymeric platform for rolling up in the as-prepared state and under applied tensile stress, respectively. (c-i) and (c-
ii) Angular dependencies of coercive field and remanent magnetization of the sample prepared with the film deposited
on the polymeric platform for rolling-down, in the as-prepared state and under applied compressive stress, respectively.

To determine the uniaxial anisotropy constant, the magnetization reversal curve was measured along the hard axis
(at angle 111◦ in Figure S1 (c-i, c-ii) in an anhysteretic mode. In this mode, each field measurement point is obtained
under a DC magnetic field, superimposed with a decaying alternating magnetic field, ensuring the system reaches a
local equilibrium state. This method yields hysteresis-free magnetization curves, allowing for the direct determination
of the anisotropy field Ha. The anisotropy field Ha is identified at the point where a linear fit of the measurement data
in the linear region approaches saturation (illustrated by the red curve in Figure S2). Using the measured anisotropy
field value Ha = 0.22mT and the saturation polarization Ms = 690 kA/m for NiFe, the uniaxial anisotropy constant
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Kgrowthinducedanisotropy is calculated as:

Kgrowthinducedanisotropy =
1

2

MsHa

4πµ0

This yields Kgrowthinducedanisotropy = 70 J/m
3
, indicating that the grown film has relatively low anisotropy.

FIG. S2: Anhysteretic magnetization curves of NiFe film (prepared together with the film deposited on the polymeric
platform for rolling-down) as measured by Kerr magnetometry along the in-plane hard axis (at angle 111°).
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2 X-ray computed tomography (XCT) imaging of 3D tubular
architectures
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FIG. S3: Top-view (optical) and 3-dimensional (XCT) images of rolled-up (a-i and a-ii) and rolled-down (b-i and
b-ii) membranes.
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3 AMR curves for all the rolled membranes
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FIG. S4: AMR curves for the (a) rolled-up and (b) rolled-down membranes of different closing angles, φ (c) Saturation
fields of the AMR curves as a function of the closing angle.
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4 Analytical calculation of magnetostatic anisotropies

To calculate the anisotropy constants of thin films with different degrees of curvature, going from a flat system
(see Figure S5a-i) to a curved one until forming a tube (see Figure S5b-i) requires rewriting the magnetostatic energy
(also known as dipolar energy or self-energy) of the system in terms of uniaxial anisotropy. It is accomplished by
considering a monodomain system analogous to the Stoner-Wohlfarth model. This leads to an expression of anisotropy
as a function of the demagnetizing factors, including all geometrical aspects of the film.

A Dipolar Energy

The dipolar energy is the energy stored in the dipole interactions between the magnetic moments of atoms or
magnetic regions within the material. To compute the magnetostatic energy, which depends on the magnetization M
and the corresponding demagnetizing field Hd, the magnetostatic potential Φ must first be calculated as [2]:

Φ(r) =
1

4π

∫
V

ρ(r′)
|r− r′| d

3r′ +
1

4π

∫
S

σ(r′)
|r− r′| dS

′ (1)

where ρ(r′) and σ(r′) represent the volumetric and surface magnetic charge densities, respectively.

From this, the demagnetizing field Hd can be obtained as the negative gradient of the potential [2]:

Hd = −∇Φ (2)

Once the field is obtained, an integration over the volume of the system allows us to find the self-induced energy
as [2]

Ed = −1

2
µ0

∫
M ·Hd dV (3)

where µ0 = 4π× 10−7 H/m is the vacuum permeability. However, it is also known that in the case of a monodomain,

the demagnetizing field Hd is related to the demagnetizing tensor
←→
D and the magnetization M as follows [2]:

Hd = −←→D ·M (4)

B Demagnetizing Tensor

Considering that the samples are uniformly magnetized up to saturation, the linear relation in Eq. (4) can be

established, where
←→
D represents a second-order tensor according to Eq. (5).



7

a Schematics for planar film
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b Schematics for curved film

FIG. S5: Schematic for the coordinate system for (a) planar and (b) curved membrane.

←→
D =

Dxx Dxy Dxz

Dyx Dyy Dyz

Dzx Dzy Dzz

 , (5)

←→
N =

1

V

∫ ←→
D d3r, (6)

and Nxx +Nyy +Nzz = 1.

A new expression for the dipolar energy in terms of the demagnetizing factors can be derived using Eq. (4) and
Eq.(3), such as

Ed =
1

2
µ0VM2

s

∑
i,j

Nijmimj , (7)

where Ms is the saturation magnetization, and m represents the components of the magnetization along different
directions, respectively, with i = x, y, z and j = x, y, z.

C Anisotropy Energy

Due to the system’s geometry, it will exhibit some preferred directions of magnetization that require less energy.
This phenomenon is known as shape anisotropy, and it’s the type of anisotropy considered in this work. By solving
Eq. (3), the demagnetizing factors are determined using Eq. (8), allowing the dipolar energy to be rewritten as a
uniaxial anisotropy energy [5].

Eani = Ku sin
2(θ) (8)

This way, it is possible to obtain the appropriate anisotropy constant Ku, which can be expressed in terms of
the demagnetizing factors Nij , where θ is the angle formed by the magnetization with the z-axis in the ZY plane.
Higher-order contributions to the anisotropy energy are ignored.

While the method may seem straightforward, the algebra involved is not that trivial. Some details on the resolution
of the integrals for Eq.(3), the energy rescaling when writing Ed as Eq.(8), and its comparison with the SW-model
are mentioned in the following subsections.
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D Coordinate systems and reference frames

For the thin membranes, the approximation of a rectangular prism was considered. The origin of this prism was
set at one of its lower corners, with dimensions 0 < x ≤ 2a, 0 < y ≤ 2b, and 0 < z ≤ 2c, as shown in Figure S5a.
The curvature suggests a more suitable coordinate system for the curved geometry: cylindrical coordinates, where

z → z, y → φ, and x→ ρ. In this case, the reference frame is shown in Figure S5b.

Consequently, a parameter β is introduced to simplify notation and facilitate the analysis, which refers to the y
and φ0 directions in the planar and curved cases, respectively. Therefore, if the magnetization forms an angle θ with

respect to the z-axis, its components can be written as M = Ms sin(θ) β̂ +Ms cos(θ) ẑ.

E Demagnetizing factors

A homogeneous magnetization along the z-axis is considered for the planar case. This makes the first (volume) term
in Eq.(1) vanish, and only the second (surface) term is considered in the following. Due to the system’s symmetry,
if the result of a single demagnetizing factor—Nzz in this case—is known, the other demagnetizing factors can be
determined using the following relations:

• Nxx(a, b, c) = Nzz(c, b, a)

• Nyy(a, b, c) = Nzz(a, c, b)

and, using the previously described method, it is possible to calculate this factor as was derived initially by Aharoni [3].

In the curved case, if the magnetization is decomposed into its two components as M = Ms sin(θ) φ̂+Ms cos(θ) ẑ,
the magnetostatic potential of Eq. 1 is also decomposed into azimuthal φ̂ and ẑ contributions. This results in a
magnetostatic energy of the following form:

Ed = −1

2
µ0Ms

∫
(Hφ sin(θ) +Hz cos(θ)) dV (9)

From here, we can deduce the demagnetizing factors Nzz and Nφφ by assuming the magnetization aligned along
ẑ (θ = 0) or φ̂ (θ = π/2) axis, respectively, and manipulating Eq. 9, as shown in the following for Nzz (θ = 0):

Considering the specific case of M = Mz = Ms, the magnetostatic energy (Eq. 9) and the demagnetizing field (Eq.
(4)) reduce to

Ed = −1

2
µ0Ms

∫
Hz dV, (10)

and

Hd = Hz = −∇Φ = −Ms

4π

∫ φ0

0

dφ′
∫ ro

ri

ρ′ dρ′ ∂z

(
1

|r− r′|z′=L

− 1

|r− r′|z′=0

)
, (11)

where |r− r′| =
√

ρ2 + ρ′2 + (z − z′)2 − 2ρρ′ cos(φ− φ′).

By substituting the field Hd from Eq. (11) into Eq. (10), we obtain the following expression for the dipolar
energy

Ed =
1

8π
µ0M

2
s

∫ φ0

0

dφ

∫ ro

ri

ρ dρ

[∫ ro

ri

ρ′ dρ′
∫ φ0

0

dφ′
(

1

|r− r′|z′=L
− 1

|r− r′|z′=0

)z=L

z=0

]
. (12)
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On the other hand, Eq. (7) reduces to

Ed =
1

2
V µ0M

2
sNzz, (13)

and thus, the factor Nzz can be obtained as

Nzz =
2Ed

V µ0M2
s

, (14)

where Ed is calculated from Eq. (12). Knowing that the volume is V = φ0 · L ·
(

b2−a2

2

)
, we can deduce the

demagnetizing factors as

Nzz =
1

πφ0(r2o − r2i )L

∫ ro

ri

dρ

∫ φ0

0

dφ

∫ ro

ri

dρ′ [F2(ρ, ρ
′, φ, φ0)− F1(ρ, ρ

′, φ, φ0, L)] (15)

where F1 is a function expressed in terms of first-order incomplete elliptic integrals

F1(ρ, ρ
′, φ, φ0, L) =

ρρ′√
L2 + (ρ− ρ′)2

[
F
(φ
2
,−A

)
− F

(
φ− φ0

2
,−A

)]
, (16)

with A =
4ρρ′

L2 + (ρ− ρ′)2
. The structure F [ , ] denotes the incomplete elliptic integral of the first kind. Additionally,

F2(ρ, ρ
′, φ, φ0) is defined as the limit case of F1 when L→ 0, that is F2(ρ, ρ

′, φ, φ0) = F1(ρ, ρ
′, φ, φ0, L→ 0).

Analogously, for a magnetization of the form M = Mφ = Ms, we would obtain the demagnetizing field as

Hd = Hφ = −∇Φ = −1

ρ

Ms

4π

∫ ro

ri

ρ′ dρ′
∫ L

0

dz′ ∂φ

(
1

|r− r′|φ′=φ0

− 1

|r− r′|φ′=0

)
, (17)

from which we deduce the dipolar energy as

Ed =
1

8π
µ0M

2
s

∫ L

0

dz

∫ ro

ri

dρ

[∫ ro

ri

dρ′
∫ L

0

dz′
(

1

|r− r′|φ′=φ0

− 1

|r− r′|φ′=0

)φ=φ0

φ=0

]
, (18)

therefore, the azimuthal demagnetizing factor takes the form

Nφφ =
2Ed

V µ0M2
s

. (19)

Since we know Ed from Eq. (18), thus the demagnetizing factor is

Nφφ =
1

πφ0(r2o − r2i )L

∫ ro

ri

dρ

∫ ro

ri

dρ′ [G2(ρ, ρ
′, L)−G1(ρ, ρ

′, φ0, L)] . (20)
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Here, G1 is defined as

G1(ρ, ρ
′, φ0, L) = 2

√
B − 2

√
L2 +B − L log

(
−L+

√
L2 +B

)
+

1

2
L log

(
B + 2L

(
L+

√
L2 +B

))
(21)

where B = ρ2 + ρ′2 − 2ρρ′ cos(φ0), and G2(ρ, ρ
′, L) is defined as the limit case of G1 when φ0 → 0, that is

G2(ρ, ρ
′, L) = G1(ρ, ρ

′, φ0 → 0, L).

It should be noted that Nρρ can also be obtained, given that the trace of the demagnetizing tensor is equal to
unity. Therefore Nρρ = 1− (Nzz +Nφφ).

F Anisotropy Constants

The results obtained for the magnetostatic energy according to Eq. (7) are used to find the anisotropy constants.

Ed =
1

2
V µ0M

2
s

[
(Nββ −Nzz) sin

2(θ) +Nzz +Nβz sin(2θ)
]

(22)

where the factors Nii are already known expressions given by Eq. (15), Eq. (20), and [3]. To rewrite Ed as an
anisotropy energy, it is first normalized by Ks = µ0M

2
s /2, defining the dimensionless energy Ěd. Then, it is rescaled

by E0 = V Nzz, such that we obtain:

Ẽd = Ěd − E0 = V
[
(Nββ −Nzz) sin

2(θ) +Nβz sin(2θ)
]

(23)

where Nβz ≪ (Nyy −Nzz), which allows it to be neglected. Thus, by analogy with the anisotropy energy Eani in
Eq.(8), this leads to:

Ku = Ks(Nββ −Nzz) (24)

G Comparison of ’Nii’ and ’Ku’ for flat and curved membranes

The calculation of ’Nii’ and ’Ku’ has been carried out for a membrane of thickness 10 nm and 100 nm and lengths
L of 480µm with different bending radius between 25µm and 75µm as a function of the closing angle φ and its
corresponding equivalence in arc length S (Figure S6). Arc length is calculated using a mean radius approximation
as R = (ro + ri)/2 so S = 2 π R φ◦/360◦. Additionally, the following conversion between the dimensions was
used: 2a = (ro − ri), 2b = S and 2c = L.
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FIG. S6: Demagnetizing factors along two orthogonal directions y- and z-axis of the (a) planar and the (b) curved
membranes of length, L = 480µm, thickness, t=100 nm and different curvature radii as a function of the closing angle
φ with its corresponding equivalence in arc length S[µm] for the curved and 2b[µm] width for the planar membranes.
(c) Normalized difference of demagnetizing factors of planar and curved membranes.

It is understood that the Nii factors depend on the dimensions and tend to increase as these parameters favor a
larger cross-sectional area for each factor. Specifically, for Nzz, this corresponds to greater thickness and width, while
for the Nββ factors, it corresponds to greater thickness and length. The reason is that as these surfaces become larger
and closer, the surface charge density and the magnetostatic effect between them increase. All these contributions
result in a larger demagnetizing field within the body, and consequently, the magnetization in the respective direction
decreases. [4]

With increasing φ, the corresponding Nφφ decreases, but the ’orthogonal’ Nzz increases. Similarly, with increasing
L, the corresponding Nzz decreases, and the orthogonal Nφφ increases. This behavior is consistent with the results
obtained in Figure S6, where it can be noted that both the planar and the curved membranes exhibit quite similar
behavior until reaching the point of large closing angles, with the difference becoming more evident for the range in
which φ ≥ 270◦. In general, it is found that NzzC > NzzP and Nφφ < Nyy when comparing the same equivalent
dimensions for each system. The latter, in relation to Eq. (16), results in k1curved > k1planar for the shape anisotropy,
accentuating this difference as φ → 360◦. Another significant difference is shown in Figure S6a-i and Figure S6b-i,
where the Nββ factors for the curved system show a drastic drop, with Nφφ → 0 more easily than its analogue Nyy.
This can be explained by the magnetostatic interaction of the membrane side edges as they get closer to the closing
angle. This also explains why, when φ = 2π is considered, Nφφ = 0, which implies Hdφ = 0.

Regarding Ku, it is known that, according to the uniaxial anisotropy model, the sign of this constant will determine
the energy equilibrium positions to define the orientation of the magnetization. For this reason, the differences
between the values of the demagnetizing factors obtained between the planar and the curved membranes are key to
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understanding, according to Eq.(16), the different results obtained for the shape anisotropy. In general, we have

Ku =

{
(Nββ −Nzz) > 0 if L≫ β ⇒ θeq = 0, π

(Nββ −Nzz) < 0 if L≪ β ⇒ θeq = π
2 ,

3π
2

(25)

Where θeq is the equilibrium angle of magnetization with respect to the z-axis.[5]

H Shape anisotropy phase diagram

Figure S7a shows a plot similar to Figure 5 in the main manuscript. Figure S7b shows the phase diagrams for 100
nm thick membranes (disks) as before. For comparison, data for the 10 nm thick membranes (stars) are plotted using
a radius that is 10 times larger than their actual physical radius. Scaling the radius for the 10 nm data is done only
for visualization purposes to highlight the concept of scale invariance.
Specifically, you can see a clear overlap between:
The 100 nm thick membrane with length L = 4.8µm (orange disks), and the 10 nm thick membrane with length
L = 0.48µm, plotted with the enlarged radius (green star).
This overlap demonstrates that when the thickness, length, and radius (proportional to the width) of a membrane
are all scaled down by the same factor (in this case, 10×), the threshold closing angle of the phase diagram remains
unchanged. This behavior reflects a well-known property of demagnetizing factors: scaling down all dimensions of
a prism by the same factor does not change its demagnetizing characteristics. Therefore, the observed overlap in
Figure S7b provides clear evidence of the scale-invariant nature of the phase diagram.
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FIG. S7: Shape anisotropy phase diagrams (threshold angles φ0 vs. R) for curved membranes of different lengths and
thicknesses.

I Dependence of the threshold Angle on the groove thickness

An important detail to notice in Nzz and Nββ in supporting information Figure S6(a,b) is their dependence on
the radius r. Increasing the radius r while φ0 is maintained constant is equivalent to increasing the arc length in
the groove and the width in the prism. Under this transformation, notice that Nzz is less susceptible to change than
Nββ as the radius increases. As shown, Nzz(Nββ) shift to higher(lower) values at the order of 10−4(10−3), when
the radius runs from 25 nm to 75 nm. It is an indication of that under this transformation, the demagnetizing field

created by the edge surface charges perpendicular to β̂ is more susceptible to be less antiparallel and weaker than
the demagnetizing field created by the surfaces charges perpendicular to ẑ, as the radius change. This is key to
understand the role of the thickness in the demagnetizing factors in the groove, specifically, to understand why the
azimuthal flux closure occurs at smaller closing angles for membranes with larger arc length and at larger closing
angles for membranes with shorter arc length, when the membrane thickness is reduced from 100 nm to 10 nm. With
this end, let´s plot the demagnetizing factors Nzz and Nφφ as function of the closing angle φ0 at three different
thicknesses, 10, 60 and 100 nanometers of a membrane having length L = 4.8 µm, and at two different radii separated
by one order of magnitude, r1 = 500 nm and r2 = 3 µm. Figure S8 shows the demagnetizing factors Nzz and Nφφ for
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the mentioned parameters. It can be noticed that for all the considered thicknesses and closing angles, Nφφ at r = 3
µm takes values in an order of magnitude smaller than at r = 500 nm, whereas Nzz variates in the same order of
magnitude at both radii. It is important to be considered, since it explain why the condition Ku = 0 (or equivalently,
Nφφ = Nzz) occurs at different threshold angles, and showing different dependence with the thickness, as shown by
the black-dotted curve in Figure S8 (a) and (b). Since Nφφ is weaker at r = 3 µm, thus the condition Ku = 0 occurs
at smaller angles, showing a tendency to increase the threshold angle as the thickness increases. Figure S8(d) shows
this tendency. Nevertheless, the opposite occurs at r = 500 nm where Nφφ is stronger, where the same condition
Ku = 0 occurs at larger threshold angles, which decreases as the thickness increases, as shown in Figure S8(c).
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10
<latexit sha1_base64="SuBDJBDIQnh4EcPwvb799Y6SA8Q=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh5rbL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif953RTDaz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcFbfnmVtC6qXq16eX9Zqd/kcRThBE7hHDy4gjrcQQOawCCEZ3iFN2fsvDjvzseiteDkM8fwB87nD/L5jP0=</latexit>

60
<latexit sha1_base64="omi9tToF+xFgm7kzvslQcMHiDVQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz04Lluv1xxq+4cZJV4OalAjka//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxZZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMTXvsZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy+vktZF1bus1u5rlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwBZdo0y</latexit>

100

<latexit sha1_base64="10MYBGq/Fzi3+UDz3J6couQU1Ls=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9CJ4qWDaQhvKZjtpl242YXcjlNLf4MWDIl79Qd78N27bHLT1wcDjvRlm5oWp4Nq47rdTWFldW98obpa2tnd298r7Bw2dZIqhzxKRqFZINQou0TfcCGylCmkcCmyGw9up33xCpXkiH80oxSCmfckjzqixkn/fza7dbrniVt0ZyDLxclKBHPVu+avTS1gWozRMUK3bnpuaYEyV4UzgpNTJNKaUDWkf25ZKGqMOxrNjJ+TEKj0SJcqWNGSm/p4Y01jrURzazpiagV70puJ/Xjsz0VUw5jLNDEo2XxRlgpiETD8nPa6QGTGyhDLF7a2EDaiizNh8SjYEb/HlZdI4q3oX1fOH80rtJo+jCEdwDKfgwSXU4A7q4AMDDs/wCm+OdF6cd+dj3lpw8plD+APn8wcisI5B</latexit>

Ku = 0

<latexit sha1_base64="SvEw9j+G6/nNSZebhlvQwRvlSiI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlptsvV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPfAeMvQ==</latexit>

0
<latexit sha1_base64="UGJtg7WJX0MEwLc5Rrw900MXNac=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PQi8co5gHJEmYns8mQ2dllplcIS/7AiwdFvPpH3vwbJ8keNLGgoajqprsrSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWj26nfeuLaiFg94jjhfkQHSoSCUbTSw4XbK1fcqjsDWSZeTiqQo94rf3X7MUsjrpBJakzHcxP0M6pRMMknpW5qeELZiA54x1JFI278bHbphJxYpU/CWNtSSGbq74mMRsaMo8B2RhSHZtGbiv95nRTDaz8TKkmRKzZfFKaSYEymb5O+0JyhHFtCmRb2VsKGVFOGNpySDcFbfHmZNM+q3mX1/P68UrvJ4yjCERzDKXhwBTW4gzo0gEEIz/AKb87IeXHenY95a8HJZw7hD5zPH/F0jPw=</latexit>

50
<latexit sha1_base64="omi9tToF+xFgm7kzvslQcMHiDVQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz04Lluv1xxq+4cZJV4OalAjka//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxZZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMTXvsZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy+vktZF1bus1u5rlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwBZdo0y</latexit>

100
<latexit sha1_base64="k276SgnUfcAqwaP+nb/5Zme22DU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PQi8eI5gHJEmYnvcmQ2dllZlYISz7BiwdFvPpF3vwbJ8keNLGgoajqprsrSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0O/VbT6g0j+WjGSfoR3QgecgZNVZ68C7cXrniVt0ZyDLxclKBHPVe+avbj1kaoTRMUK07npsYP6PKcCZwUuqmGhPKRnSAHUsljVD72ezUCTmxSp+EsbIlDZmpvycyGmk9jgLbGVEz1IveVPzP66QmvPYzLpPUoGTzRWEqiInJ9G/S5wqZEWNLKFPc3krYkCrKjE2nZEPwFl9eJs2zqndZPb8/r9Ru8jiKcATHcAoeXEEN7qAODWAwgGd4hTdHOC/Ou/Mxby04+cwh/IHz+QNhD403</latexit>

150
<latexit sha1_base64="Pdc0ajTICWjGF8ZYSWybTmAU6rQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKUY9FLx4r2lpoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgbjm5n/+IRK81g+mEmCfkSHkoecUWOl+5rr9ssVt+rOQVaJl5MK5Gj2y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnXqt5FtX5XrzSu8ziKcAKncA4eXEIDbqEJLWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QNa/I0z</latexit>

200
<latexit sha1_base64="hYixNmgb+kiFmprboDcMgbWQt1I=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYJPo5ELx4xyiOBDZkdZmHC7OxmpteEED7BiweN8eoXefNvHGAPClbSSaWqO91dQSKFQdf9dnJr6xubW/ntws7u3v5B8fCoaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3c781hPXRsTqEccJ9yM6UCIUjKKVHioXbq9YcsvuHGSVeBkpQYZ6r/jV7ccsjbhCJqkxHc9N0J9QjYJJPi10U8MTykZ0wDuWKhpx40/mp07JmVX6JIy1LYVkrv6emNDImHEU2M6I4tAsezPxP6+TYnjtT4RKUuSKLRaFqSQYk9nfpC80ZyjHllCmhb2VsCHVlKFNp2BD8JZfXiXNStm7LFfvq6XaTRZHHk7gFM7BgyuowR3UoQEMBvAMr/DmSOfFeXc+Fq05J5s5hj9wPn8AYpWNOA==</latexit>

250
<latexit sha1_base64="W5aToOHWDQ1p7GnoOcn+4BUcW5U=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0qMeiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSKQw6LpfTmFldW19o7hZ2tre2d0r7x+0TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfjm5nffuTaiFg94CThfkSHSoSCUbTS/bnr9ssVt+rOQf4SLycVyNHolz97g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fjY/dUpOrDIgYaxtKSRz9edERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb/8l7TOqt5FtXZXq9Sv8ziKcATHcAoeXEIdbqEBTWAwhCd4gVdHOs/Om/O+aC04+cwh/ILz8Q1cgo00</latexit>

300
<latexit sha1_base64="bwwPEPJAuNqhNCbS8oK0vXAPBpU=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYVH0eiF48Y5ZHAhswOA0yYnd3M9JqQDZ/gxYPGePWLvPk3DrAHBSvppFLVne6uIJbCoOt+O7mV1bX1jfxmYWt7Z3evuH/QMFGiGa+zSEa6FVDDpVC8jgIlb8Wa0zCQvBmMbqd+84lrIyL1iOOY+yEdKNEXjKKVHs4v3G6x5JbdGcgy8TJSggy1bvGr04tYEnKFTFJj2p4bo59SjYJJPil0EsNjykZ0wNuWKhpy46ezUyfkxCo90o+0LYVkpv6eSGlozDgMbGdIcWgWvan4n9dOsH/tp0LFCXLF5ov6iSQYkenfpCc0ZyjHllCmhb2VsCHVlKFNp2BD8BZfXiaNs7J3Wa7cV0rVmyyOPBzBMZyCB1dQhTuoQR0YDOAZXuHNkc6L8+58zFtzTjZzCH/gfP4AZBuNOQ==</latexit>

350

<latexit sha1_base64="LY6AecllsQnYKbwsx3245qlhnEs=">AAAB+XicbVDJSgNBEK1xjXEb9eilMQheDDMSl2PQi8cIZoFkDD2dnqRJz0J3TSAM+RMvHhTx6p9482/sJHPQxAcFj/eqqKrnJ1JodJxva2V1bX1js7BV3N7Z3du3Dw4bOk4V43UWy1i1fKq5FBGvo0DJW4niNPQlb/rDu6nfHHGlRRw94jjhXkj7kQgEo2ikrm1fljsoQq6J6zxl55VJ1y45ZWcGskzcnJQgR61rf3V6MUtDHiGTVOu26yToZVShYJJPip1U84SyIe3ztqERNcu8bHb5hJwapUeCWJmKkMzU3xMZDbUeh77pDCkO9KI3Ff/z2ikGN14moiRFHrH5oiCVBGMyjYH0hOIM5dgQypQwtxI2oIoyNGEVTQju4svLpHFRdq/KlYdKqXqbx1GAYziBM3DhGqpwDzWoA4MRPMMrvFmZ9WK9Wx/z1hUrnzmCP7A+fwC11ZJt</latexit>

5.⇥ 10�4

<latexit sha1_base64="fZSTR9jdS8gnigjiKE8iKD92Pzo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKpi20oWy2k3bpZhN2N0Ip/Q1ePCji1R/kzX/jps1BWx8s+3hvhpl5YSq4Nq777ZTW1jc2t8rblZ3dvf2D6uFRSyeZYuizRCSqE1KNgkv0DTcCO6lCGocC2+H4LvfbT6g0T+SjmaQYxHQoecQZNVby3brrev1qLf9zkFXiFaQGBZr96ldvkLAsRmmYoFp3PTc1wZQqw5nAWaWXaUwpG9Mhdi2VNEYdTOfLzsiZVQYkSpR90pC5+rtjSmOtJ3FoK2NqRnrZy8X/vG5moptgymWaGZRsMSjKBDEJyS8nA66QGTGxhDLF7a6EjaiizNh8KjYEb/nkVdK6qHtX9cuHy1rjtoijDCdwCufgwTU04B6a4AMDDs/wCm+OdF6cd+djUVpyip5j+APn8wczF42k</latexit>

0.001

<latexit sha1_base64="fW1KJ9LE1jZ01dsaQ7mVa1ouVic=">AAAB7HicbVDLSgMxFL2pr1pfVZdugkVwVWakPpZFNy4rOG2hHUomzbShmcyQZIQy9BvcuFDErR/kzr8x085CWw+EHM65l3vvCRLBtXGcb1RaW9/Y3CpvV3Z29/YPqodHbR2nijKPxiJW3YBoJrhknuFGsG6iGIkCwTrB5C73O09MaR7LRzNNmB+RkeQhp8RYyXPqjnM5qNbyPwdeJW5BalCgNah+9YcxTSMmDRVE657rJMbPiDKcCjar9FPNEkInZMR6lkoSMe1n82Vn+MwqQxzGyj5p8Fz93ZGRSOtpFNjKiJixXvZy8T+vl5rwxs+4TFLDJF0MClOBTYzzy/GQK0aNmFpCqOJ2V0zHRBFqbD4VG4K7fPIqaV/U3at646FRa94WcZThBE7hHFy4hibcQws8oMDhGV7hDUn0gt7Rx6K0hIqeY/gD9PkDOSeNqA==</latexit>

0.005

<latexit sha1_base64="K0TPlf9I6/VgGPtZbYSeCBCLT74=">AAAB63icbVDLSgMxFL2pr1pfVZdugkVwVWZE1GXRjcsK9gHtUDJppg1NMkOSEcrQX3DjQhG3/pA7/8ZMOwttPRByOOde7r0nTAQ31vO+UWltfWNzq7xd2dnd2z+oHh61TZxqylo0FrHuhsQwwRVrWW4F6yaaERkK1gknd7nfeWLa8Fg92mnCAklGikecEptLXt3zB9Wa++bAq8QvSA0KNAfVr/4wpqlkylJBjOn5XmKDjGjLqWCzSj81LCF0Qkas56gikpkgm+86w2dOGeIo1u4pi+fq746MSGOmMnSVktixWfZy8T+vl9roJsi4SlLLFF0MilKBbYzzw/GQa0atmDpCqOZuV0zHRBNqXTwVF4K/fPIqaV/U/av65cNlrXFbxFGGEziFc/DhGhpwD01oAYUxPMMrvCGJXtA7+liUllDRcwx/gD5/AMSgjWo=</latexit>

0.01

<latexit sha1_base64="CdAdX6FIntcZg6Fe7Vuzdy4Qk7k=">AAAB63icbVDLSgMxFL1TX7W+qi7dBIvgqsxIfSyLblxWsA9oh5JJM21okhmSjFCG/oIbF4q49Yfc+TdmprPQ1gMhh3Pu5d57gpgzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo4SRWibRDxSvQBrypmkbcMMp71YUSwCTrvB9C7zu09UaRbJRzOLqS/wWLKQEWwyya27l8NqzX450CrxClKDAq1h9WswikgiqDSEY637nhsbP8XKMMLpvDJINI0xmeIx7VsqsaDaT/Nd5+jMKiMURso+aVCu/u5IsdB6JgJbKbCZ6GUvE//z+okJb/yUyTgxVJLFoDDhyEQoOxyNmKLE8JklmChmd0VkghUmxsZTsSF4yyevks5F3buqNx4ateZtEUcZTuAUzsGDa2jCPbSgDQQm8Ayv8OYI58V5dz4WpSWn6DmGP3A+fwDKsI1u</latexit>

0.05

<latexit sha1_base64="K0TPlf9I6/VgGPtZbYSeCBCLT74=">AAAB63icbVDLSgMxFL2pr1pfVZdugkVwVWZE1GXRjcsK9gHtUDJppg1NMkOSEcrQX3DjQhG3/pA7/8ZMOwttPRByOOde7r0nTAQ31vO+UWltfWNzq7xd2dnd2z+oHh61TZxqylo0FrHuhsQwwRVrWW4F6yaaERkK1gknd7nfeWLa8Fg92mnCAklGikecEptLXt3zB9Wa++bAq8QvSA0KNAfVr/4wpqlkylJBjOn5XmKDjGjLqWCzSj81LCF0Qkas56gikpkgm+86w2dOGeIo1u4pi+fq746MSGOmMnSVktixWfZy8T+vl9roJsi4SlLLFF0MilKBbYzzw/GQa0atmDpCqOZuV0zHRBNqXTwVF4K/fPIqaV/U/av65cNlrXFbxFGGEziFc/DhGhpwD01oAYUxPMMrvCGJXtA7+liUllDRcwx/gD5/AMSgjWo=</latexit>

0.01

<latexit sha1_base64="8zr4QMrJpWmocvWy3jgcr6lZP8U=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgadkVX8egF48RzQOSJcxOepMhs7PLzKwQQj7BiwdFvPpF3vwbJ8keNLGgoajqprsrTAXXxvO+ncLK6tr6RnGztLW9s7tX3j9o6CRTDOssEYlqhVSj4BLrhhuBrVQhjUOBzXB4O/WbT6g0T+SjGaUYxLQvecQZNVZ68NyLbrniud4MZJn4OalAjlq3/NXpJSyLURomqNZt30tNMKbKcCZwUupkGlPKhrSPbUsljVEH49mpE3JilR6JEmVLGjJTf0+Maaz1KA5tZ0zNQC96U/E/r52Z6DoYc5lmBiWbL4oyQUxCpn+THlfIjBhZQpni9lbCBlRRZmw6JRuCv/jyMmmcuf6le35/Xqne5HEU4QiO4RR8uIIq3EEN6sCgD8/wCm+OcF6cd+dj3lpw8plD+APn8wdceo00</latexit>

0.5 <latexit sha1_base64="njkHVAwFjCDse8+YPfI53k69aJY=">AAAB+nicbVBNS8NAEN34WetXqkcvi0XwVBIt6kUoevFYwX5AE8pmu2mX7iZhd6KW2J/ixYMiXv0l3vw3btsctPXBwOO9GWbmBYngGhzn21paXlldWy9sFDe3tnd27dJeU8epoqxBYxGrdkA0EzxiDeAgWDtRjMhAsFYwvJ74rXumNI+jOxglzJekH/GQUwJG6toldXmKPezJ1AP2CJkcd+2yU3GmwIvEzUkZ5ah37S+vF9NUsgioIFp3XCcBPyMKOBVsXPRSzRJCh6TPOoZGRDLtZ9PTx/jIKD0cxspUBHiq/p7IiNR6JAPTKQkM9Lw3Ef/zOimEF37GoyQFFtHZojAVGGI8yQH3uGIUxMgQQhU3t2I6IIpQMGkVTQju/MuLpHlScc8q1dtquXaVx1FAB+gQHSMXnaMaukF11EAUPaBn9IrerCfrxXq3PmatS1Y+s4/+wPr8AaLck6A=</latexit>

r = 3 µm

<latexit sha1_base64="qXGmb7apZls4JgVGGkfsa6/5wkk=">AAACAHicbVA9SwNBEN2LXzF+RS0sbBaDYBXuJKhlUAvLCOYDckfY20ySJXsf7M4Fw5HGv2JjoYitP8POf+MmuUITHww83pthZp4fS6HRtr+t3Mrq2vpGfrOwtb2zu1fcP2joKFEc6jySkWr5TIMUIdRRoIRWrIAFvoSmP7yZ+s0RKC2i8AHHMXgB64eiJzhDI3WKR+6IqXggOrZLXYRHTNu30PcmnWLJLtsz0GXiZKREMtQ6xS+3G/EkgBC5ZFq3HTtGL2UKBZcwKbiJhpjxIetD29CQBaC9dPbAhJ4apUt7kTIVIp2pvydSFmg9DnzTGTAc6EVvKv7ntRPsXXmpCOMEIeTzRb1EUozoNA3aFQo4yrEhjCthbqV8wBTjaDIrmBCcxZeXSeO87FyUK/eVUvU6iyNPjskJOSMOuSRVckdqpE44mZBn8krerCfrxXq3PuatOSubOSR/YH3+AJj+lmw=</latexit>

'0 [Deg]

<latexit sha1_base64="dFYfhjn1kuydC2SvbU8WXQgyzHo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cK9gPaUDbbTbt0s4m7E7GE/gkvHhTx6t/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWjm6nfeuTaiFjd4zjhfkQHSoSCUbRSu4v8CbNg0itX3Ko7A1kmXk4qkKPeK391+zFLI66QSWpMx3MT9DOqUTDJJ6VuanhC2YgOeMdSRSNu/Gx274ScWKVPwljbUkhm6u+JjEbGjKPAdkYUh2bRm4r/eZ0Uwys/EypJkSs2XxSmkmBMps+TvtCcoRxbQpkW9lbChlRThjaikg3BW3x5mTTPqt5F9fzuvFK7zuMowhEcwyl4cAk1uIU6NICBhGd4hTfnwXlx3p2PeWvByWcO4Q+czx+IPJBO</latexit>

b
<latexit sha1_base64="DSs/otLGM3tGcbw7Y+b2owP1uy4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlptcvV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPfYuMvg==</latexit>

1

<latexit sha1_base64="14KXdd/pIGYqEzJcuUBzzmh2Pb4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0ikqMeiF48V7Qe0oWy2m3bpZhN2J0Ip/QlePCji1V/kzX/jts1BWx8MPN6bYWZemEph0PO+ncLa+sbmVnG7tLO7t39QPjxqmiTTjDdYIhPdDqnhUijeQIGSt1PNaRxK3gpHtzO/9cS1EYl6xHHKg5gOlIgEo2ilB8/1e+WK53pzkFXi56QCOeq98le3n7As5gqZpMZ0fC/FYEI1Cib5tNTNDE8pG9EB71iqaMxNMJmfOiVnVumTKNG2FJK5+ntiQmNjxnFoO2OKQ7PszcT/vE6G0XUwESrNkCu2WBRlkmBCZn+TvtCcoRxbQpkW9lbChlRThjadkg3BX355lTQvXP/Srd5XK7WbPI4inMApnIMPV1CDO6hDAxgM4Ble4c2Rzovz7nwsWgtOPnMMf+B8/gBWao0w</latexit>

0.1

<latexit sha1_base64="K0TPlf9I6/VgGPtZbYSeCBCLT74=">AAAB63icbVDLSgMxFL2pr1pfVZdugkVwVWZE1GXRjcsK9gHtUDJppg1NMkOSEcrQX3DjQhG3/pA7/8ZMOwttPRByOOde7r0nTAQ31vO+UWltfWNzq7xd2dnd2z+oHh61TZxqylo0FrHuhsQwwRVrWW4F6yaaERkK1gknd7nfeWLa8Fg92mnCAklGikecEptLXt3zB9Wa++bAq8QvSA0KNAfVr/4wpqlkylJBjOn5XmKDjGjLqWCzSj81LCF0Qkas56gikpkgm+86w2dOGeIo1u4pi+fq746MSGOmMnSVktixWfZy8T+vl9roJsi4SlLLFF0MilKBbYzzw/GQa0atmDpCqOZuV0zHRBNqXTwVF4K/fPIqaV/U/av65cNlrXFbxFGGEziFc/DhGhpwD01oAYUxPMMrvCGJXtA7+liUllDRcwx/gD5/AMSgjWo=</latexit>

0.01

<latexit sha1_base64="fZSTR9jdS8gnigjiKE8iKD92Pzo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKpi20oWy2k3bpZhN2N0Ip/Q1ePCji1R/kzX/jps1BWx8s+3hvhpl5YSq4Nq777ZTW1jc2t8rblZ3dvf2D6uFRSyeZYuizRCSqE1KNgkv0DTcCO6lCGocC2+H4LvfbT6g0T+SjmaQYxHQoecQZNVby3brrev1qLf9zkFXiFaQGBZr96ldvkLAsRmmYoFp3PTc1wZQqw5nAWaWXaUwpG9Mhdi2VNEYdTOfLzsiZVQYkSpR90pC5+rtjSmOtJ3FoK2NqRnrZy8X/vG5moptgymWaGZRsMSjKBDEJyS8nA66QGTGxhDLF7a6EjaiizNh8KjYEb/nkVdK6qHtX9cuHy1rjtoijDCdwCufgwTU04B6a4AMDDs/wCm+OdF6cd+djUVpyip5j+APn8wczF42k</latexit>

0.001

<latexit sha1_base64="SvEw9j+G6/nNSZebhlvQwRvlSiI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlptsvV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPfAeMvQ==</latexit>

0
<latexit sha1_base64="UGJtg7WJX0MEwLc5Rrw900MXNac=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PQi8co5gHJEmYns8mQ2dllplcIS/7AiwdFvPpH3vwbJ8keNLGgoajqprsrSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWj26nfeuLaiFg94jjhfkQHSoSCUbTSw4XbK1fcqjsDWSZeTiqQo94rf3X7MUsjrpBJakzHcxP0M6pRMMknpW5qeELZiA54x1JFI278bHbphJxYpU/CWNtSSGbq74mMRsaMo8B2RhSHZtGbiv95nRTDaz8TKkmRKzZfFKaSYEymb5O+0JyhHFtCmRb2VsKGVFOGNpySDcFbfHmZNM+q3mX1/P68UrvJ4yjCERzDKXhwBTW4gzo0gEEIz/AKb87IeXHenY95a8HJZw7hD5zPH/F0jPw=</latexit>

50
<latexit sha1_base64="omi9tToF+xFgm7kzvslQcMHiDVQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz04Lluv1xxq+4cZJV4OalAjka//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxZZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMTXvsZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy+vktZF1bus1u5rlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwBZdo0y</latexit>

100
<latexit sha1_base64="k276SgnUfcAqwaP+nb/5Zme22DU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PQi8eI5gHJEmYnvcmQ2dllZlYISz7BiwdFvPpF3vwbJ8keNLGgoajqprsrSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0O/VbT6g0j+WjGSfoR3QgecgZNVZ68C7cXrniVt0ZyDLxclKBHPVe+avbj1kaoTRMUK07npsYP6PKcCZwUuqmGhPKRnSAHUsljVD72ezUCTmxSp+EsbIlDZmpvycyGmk9jgLbGVEz1IveVPzP66QmvPYzLpPUoGTzRWEqiInJ9G/S5wqZEWNLKFPc3krYkCrKjE2nZEPwFl9eJs2zqndZPb8/r9Ru8jiKcATHcAoeXEEN7qAODWAwgGd4hTdHOC/Ou/Mxby04+cwh/IHz+QNhD403</latexit>

150
<latexit sha1_base64="Pdc0ajTICWjGF8ZYSWybTmAU6rQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKUY9FLx4r2lpoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgbjm5n/+IRK81g+mEmCfkSHkoecUWOl+5rr9ssVt+rOQVaJl5MK5Gj2y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnXqt5FtX5XrzSu8ziKcAKncA4eXEIDbqEJLWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QNa/I0z</latexit>

200
<latexit sha1_base64="hYixNmgb+kiFmprboDcMgbWQt1I=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYJPo5ELx4xyiOBDZkdZmHC7OxmpteEED7BiweN8eoXefNvHGAPClbSSaWqO91dQSKFQdf9dnJr6xubW/ntws7u3v5B8fCoaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3c781hPXRsTqEccJ9yM6UCIUjKKVHioXbq9YcsvuHGSVeBkpQYZ6r/jV7ccsjbhCJqkxHc9N0J9QjYJJPi10U8MTykZ0wDuWKhpx40/mp07JmVX6JIy1LYVkrv6emNDImHEU2M6I4tAsezPxP6+TYnjtT4RKUuSKLRaFqSQYk9nfpC80ZyjHllCmhb2VsCHVlKFNp2BD8JZfXiXNStm7LFfvq6XaTRZHHk7gFM7BgyuowR3UoQEMBvAMr/DmSOfFeXc+Fq05J5s5hj9wPn8AYpWNOA==</latexit>

250
<latexit sha1_base64="W5aToOHWDQ1p7GnoOcn+4BUcW5U=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0qMeiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSKQw6LpfTmFldW19o7hZ2tre2d0r7x+0TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfjm5nffuTaiFg94CThfkSHSoSCUbTS/bnr9ssVt+rOQf4SLycVyNHolz97g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fjY/dUpOrDIgYaxtKSRz9edERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb/8l7TOqt5FtXZXq9Sv8ziKcATHcAoeXEIdbqEBTWAwhCd4gVdHOs/Om/O+aC04+cwh/ILz8Q1cgo00</latexit>

300
<latexit sha1_base64="bwwPEPJAuNqhNCbS8oK0vXAPBpU=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYVH0eiF48Y5ZHAhswOA0yYnd3M9JqQDZ/gxYPGePWLvPk3DrAHBSvppFLVne6uIJbCoOt+O7mV1bX1jfxmYWt7Z3evuH/QMFGiGa+zSEa6FVDDpVC8jgIlb8Wa0zCQvBmMbqd+84lrIyL1iOOY+yEdKNEXjKKVHs4v3G6x5JbdGcgy8TJSggy1bvGr04tYEnKFTFJj2p4bo59SjYJJPil0EsNjykZ0wNuWKhpy46ezUyfkxCo90o+0LYVkpv6eSGlozDgMbGdIcWgWvan4n9dOsH/tp0LFCXLF5ov6iSQYkenfpCc0ZyjHllCmhb2VsCHVlKFNp2BD8BZfXiaNs7J3Wa7cV0rVmyyOPBzBMZyCB1dQhTuoQR0YDOAZXuHNkc6L8+58zFtzTjZzCH/gfP4AZBuNOQ==</latexit>

350

<latexit sha1_base64="38jwVDCM9o5RKaUzAbQo/xKBwok=">AAAB+nicbVDLSsNAFJ3UV62vVJduBovgqiTiayMU3bisYB/QhDKZTtqhk0mYuVFL7Ke4caGIW7/EnX/jtM1CWw9cOJxzL/feEySCa3Ccb6uwtLyyulZcL21sbm3v2OXdpo5TRVmDxiJW7YBoJrhkDeAgWDtRjESBYK1geD3xW/dMaR7LOxglzI9IX/KQUwJG6tpldXnqONjDHrBHyGQ07toVp+pMgReJm5MKylHv2l9eL6ZpxCRQQbTuuE4CfkYUcCrYuOSlmiWEDkmfdQyVJGLaz6anj/GhUXo4jJUpCXiq/p7ISKT1KApMZ0RgoOe9ifif10khvPAzLpMUmKSzRWEqMMR4kgPuccUoiJEhhCpubsV0QBShYNIqmRDc+ZcXSfO46p5VT25PKrWrPI4i2kcH6Ai56BzV0A2qowai6AE9o1f0Zj1ZL9a79TFrLVj5zB76A+vzB/gMkzI=</latexit>

r = 500 nm

<latexit sha1_base64="qXGmb7apZls4JgVGGkfsa6/5wkk=">AAACAHicbVA9SwNBEN2LXzF+RS0sbBaDYBXuJKhlUAvLCOYDckfY20ySJXsf7M4Fw5HGv2JjoYitP8POf+MmuUITHww83pthZp4fS6HRtr+t3Mrq2vpGfrOwtb2zu1fcP2joKFEc6jySkWr5TIMUIdRRoIRWrIAFvoSmP7yZ+s0RKC2i8AHHMXgB64eiJzhDI3WKR+6IqXggOrZLXYRHTNu30PcmnWLJLtsz0GXiZKREMtQ6xS+3G/EkgBC5ZFq3HTtGL2UKBZcwKbiJhpjxIetD29CQBaC9dPbAhJ4apUt7kTIVIp2pvydSFmg9DnzTGTAc6EVvKv7ntRPsXXmpCOMEIeTzRb1EUozoNA3aFQo4yrEhjCthbqV8wBTjaDIrmBCcxZeXSeO87FyUK/eVUvU6iyNPjskJOSMOuSRVckdqpE44mZBn8krerCfrxXq3PuatOSubOSR/YH3+AJj+lmw=</latexit>

'0 [Deg]

<latexit sha1_base64="LgvbTJcP3ifsr/SoiOWqiS48A+M=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cK9gPaUDbbTbt0s4m7E7GE/gkvHhTx6t/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWjm6nfeuTaiFjd4zjhfkQHSoSCUbRSu4v8CTM66ZUrbtWdgSwTLycVyFHvlb+6/ZilEVfIJDWm47kJ+hnVKJjkk1I3NTyhbEQHvGOpohE3fja7d0JOrNInYaxtKSQz9fdERiNjxlFgOyOKQ7PoTcX/vE6K4ZWfCZWkyBWbLwpTSTAm0+dJX2jOUI4toUwLeythQ6opQxtRyYbgLb68TJpnVe+ien53Xqld53EU4QiO4RQ8uIQa3EIdGsBAwjO8wpvz4Lw4787HvLXg5DOH8AfO5w+Gt5BN</latexit>a

<latexit sha1_base64="jIPlE805JlA/9CPrVSg/QHBpCHY=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYVH0eiF48Y5ZHAhswOvTBhdnYzM2tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnIrq2vrG/nNwtb2zu5ecf+goeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh7dRvPqHSPJaPZpSgH9G+5CFn1Fjp4fz8olssuWV3BrJMvIyUIEOtW/zq9GKWRigNE1Trtucmxh9TZTgTOCl0Uo0JZUPax7alkkao/fHs1Ak5sUqPhLGyJQ2Zqb8nxjTSehQFtjOiZqAXvan4n9dOTXjtj7lMUoOSzReFqSAmJtO/SY8rZEaMLKFMcXsrYQOqKDM2nYINwVt8eZk0zsreZblyXylVb7I48nAEx3AKHlxBFe6gBnVg0IdneIU3RzgvzrvzMW/NOdnMIfyB8/kDaKWNPA==</latexit>

335

<latexit sha1_base64="wlqlTu9zSUqFjsYEFrJtG5VGI1E=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHaFqEeiF48Y5ZHAhswOvTBhdnYzM2tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaHSPJaPZpygH9GB5CFn1FjpoVJxe8WSW3bnIKvEy0gJMtR7xa9uP2ZphNIwQbXueG5i/AlVhjOB00I31ZhQNqID7FgqaYTan8xPnZIzq/RJGCtb0pC5+ntiQiOtx1FgOyNqhnrZm4n/eZ3UhNf+hMskNSjZYlGYCmJiMvub9LlCZsTYEsoUt7cSNqSKMmPTKdgQvOWXV0nzouxdlqv31VLtJosjDydwCufgwRXU4A7q0AAGA3iGV3hzhPPivDsfi9ack80cwx84nz9hEY03</latexit>

330

<latexit sha1_base64="yxUaATfyglc8QFJC9kStzNRiliU=">AAAB6nicbVDLTgJBEOz1ifhCPXqZSEw8kV3Ex5HoxSNGeSSwIbNDL0yYnd3MzJoQwid48aAxXv0ib/6NA+xBwUo6qVR1p7srSATXxnW/nZXVtfWNzdxWfntnd2+/cHDY0HGqGNZZLGLVCqhGwSXWDTcCW4lCGgUCm8Hwduo3n1BpHstHM0rQj2hf8pAzaqz0cF6+6BaKbsmdgSwTLyNFyFDrFr46vZilEUrDBNW67bmJ8cdUGc4ETvKdVGNC2ZD2sW2ppBFqfzw7dUJOrdIjYaxsSUNm6u+JMY20HkWB7YyoGehFbyr+57VTE177Yy6T1KBk80VhKoiJyfRv0uMKmREjSyhT3N5K2IAqyoxNJ29D8BZfXiaNcsm7LFXuK8XqTRZHDo7hBM7Agyuowh3UoA4M+vAMr/DmCOfFeXc+5q0rTjZzBH/gfP4AZyCNOw==</latexit>

325

<latexit sha1_base64="wo7599PNQwCG16FotcQD4+DysOs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHaRqEeiF48Y5ZHAhswOvTBhdnYzM2tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaHSPJaPZpygH9GB5CFn1Fjp4aLi9oolt+zOQVaJl5ESZKj3il/dfszSCKVhgmrd8dzE+BOqDGcCp4VuqjGhbEQH2LFU0gi1P5mfOiVnVumTMFa2pCFz9ffEhEZaj6PAdkbUDPWyNxP/8zqpCa/9CZdJalCyxaIwFcTEZPY36XOFzIixJZQpbm8lbEgVZcamU7AheMsvr5Jmpexdlqv31VLtJosjDydwCufgwRXU4A7q0AAGA3iGV3hzhPPivDsfi9ack80cwx84nz9fjI02</latexit>

320

<latexit sha1_base64="sNMic0AcGMONrQEA9Dm6m9GEEeI=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYVH0eiF48Y5ZHAhswOA0yYnd3M9JqQDZ/gxYPGePWLvPk3DrAHBSvppFLVne6uIJbCoOt+O7mV1bX1jfxmYWt7Z3evuH/QMFGiGa+zSEa6FVDDpVC8jgIlb8Wa0zCQvBmMbqd+84lrIyL1iOOY+yEdKNEXjKKVHs69i26x5JbdGcgy8TJSggy1bvGr04tYEnKFTFJj2p4bo59SjYJJPil0EsNjykZ0wNuWKhpy46ezUyfkxCo90o+0LYVkpv6eSGlozDgMbGdIcWgWvan4n9dOsH/tp0LFCXLF5ov6iSQYkenfpCc0ZyjHllCmhb2VsCHVlKFNp2BD8BZfXiaNs7J3Wa7cV0rVmyyOPBzBMZyCB1dQhTuoQR0YDOAZXuHNkc6L8+58zFtzTjZzCH/gfP4AZZuNOg==</latexit>

315

<latexit sha1_base64="7LLke21eBGd3U/++Douw7WnsCvY=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKUY9FLx6r2FpoQ9lsN+3SzSbsToQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNnGqGW+xWMa6E1DDpVC8hQIl7ySa0yiQ/DEY38z8xyeujYjVA04S7kd0qEQoGEUr3dfcfrniVt05yCrxclKBHM1++as3iFkacYVMUmO6npugn1GNgkk+LfVSwxPKxnTIu5YqGnHjZ/NLp+TMKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YYXvmZUEmKXLHFojCVBGMye5sMhOYM5cQSyrSwtxI2opoytOGUbAje8surpF2rehfV+l290rjO4yjCCZzCOXhwCQ24hSa0gEEIz/AKb87YeXHenY9Fa8HJZ47hD5zPH+zljPk=</latexit>

20
<latexit sha1_base64="2RTiuSpx4d/wNQTKiHZuiwrh7dA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh5rbL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif953RTDaz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcFbfnmVtC6q3mW1dl+r1G/yOIpwAqdwDh5cQR3uoAFNYBDCM7zCmzN2Xpx352PRWnDymWP4A+fzB+/vjPs=</latexit>

40
<latexit sha1_base64="SuBDJBDIQnh4EcPwvb799Y6SA8Q=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh5rbL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif953RTDaz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcFbfnmVtC6qXq16eX9Zqd/kcRThBE7hHDy4gjrcQQOawCCEZ3iFN2fsvDjvzseiteDkM8fwB87nD/L5jP0=</latexit>

60
<latexit sha1_base64="AyM2J8F8xOHuRkmRK/vpJkTm2E8=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEtMeiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh5rbL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif953RTDmp8JlaTIFVssClNJMCazt8lAaM5QTiyhTAt7K2EjqilDG07JhuAtv7xKWhdV76p6eX9Zqd/kcRThBE7hHDy4hjrcQQOawCCEZ3iFN2fsvDjvzseiteDkM8fwB87nD/YDjP8=</latexit>

80
<latexit sha1_base64="omi9tToF+xFgm7kzvslQcMHiDVQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz04Lluv1xxq+4cZJV4OalAjka//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxZZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMTXvsZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy+vktZF1bus1u5rlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwBZdo0y</latexit>

100
<latexit sha1_base64="7LLke21eBGd3U/++Douw7WnsCvY=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKUY9FLx6r2FpoQ9lsN+3SzSbsToQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNnGqGW+xWMa6E1DDpVC8hQIl7ySa0yiQ/DEY38z8xyeujYjVA04S7kd0qEQoGEUr3dfcfrniVt05yCrxclKBHM1++as3iFkacYVMUmO6npugn1GNgkk+LfVSwxPKxnTIu5YqGnHjZ/NLp+TMKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YYXvmZUEmKXLHFojCVBGMye5sMhOYM5cQSyrSwtxI2opoytOGUbAje8surpF2rehfV+l290rjO4yjCCZzCOXhwCQ24hSa0gEEIz/AKb87YeXHenY9Fa8HJZ47hD5zPH+zljPk=</latexit>

20
<latexit sha1_base64="2RTiuSpx4d/wNQTKiHZuiwrh7dA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh5rbL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif953RTDaz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcFbfnmVtC6q3mW1dl+r1G/yOIpwAqdwDh5cQR3uoAFNYBDCM7zCmzN2Xpx352PRWnDymWP4A+fzB+/vjPs=</latexit>

40
<latexit sha1_base64="SuBDJBDIQnh4EcPwvb799Y6SA8Q=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh5rbL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif953RTDaz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcFbfnmVtC6qXq16eX9Zqd/kcRThBE7hHDy4gjrcQQOawCCEZ3iFN2fsvDjvzseiteDkM8fwB87nD/L5jP0=</latexit>

60
<latexit sha1_base64="AyM2J8F8xOHuRkmRK/vpJkTm2E8=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEtMeiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh5rbL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif953RTDmp8JlaTIFVssClNJMCazt8lAaM5QTiyhTAt7K2EjqilDG07JhuAtv7xKWhdV76p6eX9Zqd/kcRThBE7hHDy4hjrcQQOawCCEZ3iFN2fsvDjvzseiteDkM8fwB87nD/YDjP8=</latexit>

80
<latexit sha1_base64="omi9tToF+xFgm7kzvslQcMHiDVQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz04Lluv1xxq+4cZJV4OalAjka//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxZZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMTXvsZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy+vktZF1bus1u5rlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwBZdo0y</latexit>

100

<latexit sha1_base64="YXEQZAZ1YEmGrT2YxxaH0so7fnk=">AAAB6XicbVDLTgJBEOzFF+IL9ehlIjHxRHYJUY5ELx7RyCOBDZkdZmHC7OxmpteEEP7AiweN8eofefNvHGAPClbSSaWqO91dQSKFQdf9dnIbm1vbO/ndwt7+weFR8fikZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38799hPXRsTqEScJ9yM6VCIUjKKVHmqVfrHklt0FyDrxMlKCDI1+8as3iFkacYVMUmO6npugP6UaBZN8VuilhieUjemQdy1VNOLGny4unZELqwxIGGtbCslC/T0xpZExkyiwnRHFkVn15uJ/XjfFsOZPhUpS5IotF4WpJBiT+dtkIDRnKCeWUKaFvZWwEdWUoQ2nYEPwVl9eJ61K2bsqV++rpfpNFkcezuAcLsGDa6jDHTSgCQxCeIZXeHPGzovz7nwsW3NONnMKf+B8/gD5C40B</latexit>

82

<latexit sha1_base64="uE+pCdWkCk9lL9ctC4BBk4wAPEg=">AAAB6XicbVDLTgJBEOzFF+IL9ehlIjHxRHaVKEeiF49o5JHAhswOszBhdnYz02tCCH/gxYPGePWPvPk3DrAHBSvppFLVne6uIJHCoOt+O7m19Y3Nrfx2YWd3b/+geHjUNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmd+64lrI2L1iOOE+xEdKBEKRtFKD9XLXrHklt05yCrxMlKCDPVe8avbj1kacYVMUmM6npugP6EaBZN8WuimhieUjeiAdyxVNOLGn8wvnZIzq/RJGGtbCslc/T0xoZEx4yiwnRHFoVn2ZuJ/XifFsOpPhEpS5IotFoWpJBiT2dukLzRnKMeWUKaFvZWwIdWUoQ2nYEPwll9eJc2LsndVrtxXSrWbLI48nMApnIMH11CDO6hDAxiE8Ayv8OaMnBfn3flYtOacbOYY/sD5/AH6j40C</latexit>

83

<latexit sha1_base64="NED0uCHiEJ05EQ0d7C6YolVI3Jw=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KokU7bHoxWMV+wFtKJvtpF262YTdjVBC/4EXD4p49R9589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8O/PbT6g0j+WjmSToR3QoecgZNVZ6qFX7pbJbcecgq8TLSRlyNPqlr94gZmmE0jBBte56bmL8jCrDmcBpsZdqTCgb0yF2LZU0Qu1n80un5NwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5qw5mdcJqlByRaLwlQQE5PZ22TAFTIjJpZQpri9lbARVZQZG07RhuAtv7xKWpcV76pSva+W6zd5HAU4hTO4AA+uoQ530IAmMAjhGV7hzRk7L86787FoXXPymRP4A+fzB/wTjQM=</latexit>

84

<latexit sha1_base64="qDT1Rwj6vC2Nprx8XdLSoS4BeSU=">AAAB6XicbVDLTgJBEOzFF+IL9ehlIjHxRHYNKkeiF49o5JHAhswOvTBhdnYzM2tCCH/gxYPGePWPvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaHSPJaPZpygH9GB5CFn1FjpoXrZK5bcsjsHWSVeRkqQod4rfnX7MUsjlIYJqnXHcxPjT6gynAmcFrqpxoSyER1gx1JJI9T+ZH7plJxZpU/CWNmShszV3xMTGmk9jgLbGVEz1MveTPzP66QmrPoTLpPUoGSLRWEqiInJ7G3S5wqZEWNLKFPc3krYkCrKjA2nYEPwll9eJc2LsndVrtxXSrWbLI48nMApnIMH11CDO6hDAxiE8Ayv8OaMnBfn3flYtOacbOYY/sD5/AH9l40E</latexit>

85

<latexit sha1_base64="KpHFocw9JUgUMd77KrX8Ov8VEO4=">AAAB6XicbVDLTgJBEOzFF+IL9ehlIjHxRHYNQY5ELx7RyCMBQmaHXpgwO7uZmTUhG/7AiweN8eofefNvHGAPClbSSaWqO91dfiy4Nq777eQ2Nre2d/K7hb39g8Oj4vFJS0eJYthkkYhUx6caBZfYNNwI7MQKaegLbPuT27nffkKleSQfzTTGfkhHkgecUWOlh1p1UCy5ZXcBsk68jJQgQ2NQ/OoNI5aEKA0TVOuu58amn1JlOBM4K/QSjTFlEzrCrqWShqj76eLSGbmwypAEkbIlDVmovydSGmo9DX3bGVIz1qveXPzP6yYmqPVTLuPEoGTLRUEiiInI/G0y5AqZEVNLKFPc3krYmCrKjA2nYEPwVl9eJ62rslctV+4rpfpNFkcezuAcLsGDa6jDHTSgCQwCeIZXeHMmzovz7nwsW3NONnMKf+B8/gD/G40F</latexit>

86

<latexit sha1_base64="Pp3w9ui8zCmrq8MdNTD4ngQjqsI=">AAAB6XicbVDLTgJBEOzFF+IL9ehlIjHxRHYNEY5ELx7RyCMBQmaHXpgwO7uZmTUhG/7AiweN8eofefNvHGAPClbSSaWqO91dfiy4Nq777eQ2Nre2d/K7hb39g8Oj4vFJS0eJYthkkYhUx6caBZfYNNwI7MQKaegLbPuT27nffkKleSQfzTTGfkhHkgecUWOlh1p1UCy5ZXcBsk68jJQgQ2NQ/OoNI5aEKA0TVOuu58amn1JlOBM4K/QSjTFlEzrCrqWShqj76eLSGbmwypAEkbIlDVmovydSGmo9DX3bGVIz1qveXPzP6yYmqPVTLuPEoGTLRUEiiInI/G0y5AqZEVNLKFPc3krYmCrKjA2nYEPwVl9eJ62rsnddrtxXSvWbLI48nME5XIIHVajDHTSgCQwCeIZXeHMmzovz7nwsW3NONnMKf+B8/gAAro0G</latexit>

87
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,  <latexit sha1_base64="0MxiW0RV7Jxy4Gvfie144vmTOJk=">AAAB/nicbVDLSgNBEJyNrxhfUfHkZTAInsKuBPUY1IPHCOYB2SXMTjrJkNkHM73BsAT8FS8eFPHqd3jzb5wke9DEgoaiqpvuLj+WQqNtf1u5ldW19Y38ZmFre2d3r7h/0NBRojjUeSQj1fKZBilCqKNACa1YAQt8CU1/eDP1myNQWkThA45j8ALWD0VPcIZG6hSP3BFT8UC41EV4xLR9C31v0imW7LI9A10mTkZKJEOtU/xyuxFPAgiRS6Z127Fj9FKmUHAJk4KbaIgZH7I+tA0NWQDaS2fnT+ipUbq0FylTIdKZ+nsiZYHW48A3nQHDgV70puJ/XjvB3pWXijBOEEI+X9RLJMWITrOgXaGAoxwbwrgS5lbKB0wxjiaxggnBWXx5mTTOy85FuXJfKVWvszjy5JickDPikEtSJXekRuqEk5Q8k1fyZj1ZL9a79TFvzVnZzCH5A+vzB2felck=</latexit> '
[D
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]
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,  <latexit sha1_base64="0MxiW0RV7Jxy4Gvfie144vmTOJk=">AAAB/nicbVDLSgNBEJyNrxhfUfHkZTAInsKuBPUY1IPHCOYB2SXMTjrJkNkHM73BsAT8FS8eFPHqd3jzb5wke9DEgoaiqpvuLj+WQqNtf1u5ldW19Y38ZmFre2d3r7h/0NBRojjUeSQj1fKZBilCqKNACa1YAQt8CU1/eDP1myNQWkThA45j8ALWD0VPcIZG6hSP3BFT8UC41EV4xLR9C31v0imW7LI9A10mTkZKJEOtU/xyuxFPAgiRS6Z127Fj9FKmUHAJk4KbaIgZH7I+tA0NWQDaS2fnT+ipUbq0FylTIdKZ+nsiZYHW48A3nQHDgV70puJ/XjvB3pWXijBOEEI+X9RLJMWITrOgXaGAoxwbwrgS5lbKB0wxjiaxggnBWXx5mTTOy85FuXJfKVWvszjy5JickDPikEtSJXekRuqEk5Q8k1fyZj1ZL9a79TFvzVnZzCH5A+vzB2felck=</latexit> '
[D

eg
]

Thickness, 
<latexit sha1_base64="w99imTtDTvNdWpaBzO+vkNacNY8=">AAAB9XicbVBNSwMxEM3Wr1q/qh69BIvgqexKUY9FLx4r2A/YriWbZtvQJLsks2pZ+j+8eFDEq//Fm//GtN2Dtj4YeLw3w8y8MBHcgOt+O4WV1bX1jeJmaWt7Z3evvH/QMnGqKWvSWMS6ExLDBFesCRwE6ySaERkK1g5H11O//cC04bG6g3HCAkkGikecErDSPXRxF9gTZL6SwaRXrrhVdwa8TLycVFCORq/81e3HNJVMARXEGN9zEwgyooFTwSalbmpYQuiIDJhvqSKSmSCbXT3BJ1bp4yjWthTgmfp7IiPSmLEMbackMDSL3lT8z/NTiC6DjKskBabofFGUCgwxnkaA+1wzCmJsCaGa21sxHRJNKNigSjYEb/HlZdI6q3rn1dptrVK/yuMooiN0jE6Rhy5QHd2gBmoiijR6Rq/ozXl0Xpx352PeWnDymUP0B87nD7c5kqs=</latexit>

t [nm] Thickness, 
<latexit sha1_base64="w99imTtDTvNdWpaBzO+vkNacNY8=">AAAB9XicbVBNSwMxEM3Wr1q/qh69BIvgqexKUY9FLx4r2A/YriWbZtvQJLsks2pZ+j+8eFDEq//Fm//GtN2Dtj4YeLw3w8y8MBHcgOt+O4WV1bX1jeJmaWt7Z3evvH/QMnGqKWvSWMS6ExLDBFesCRwE6ySaERkK1g5H11O//cC04bG6g3HCAkkGikecErDSPXRxF9gTZL6SwaRXrrhVdwa8TLycVFCORq/81e3HNJVMARXEGN9zEwgyooFTwSalbmpYQuiIDJhvqSKSmSCbXT3BJ1bp4yjWthTgmfp7IiPSmLEMbackMDSL3lT8z/NTiC6DjKskBabofFGUCgwxnkaA+1wzCmJsCaGa21sxHRJNKNigSjYEb/HlZdI6q3rn1dptrVK/yuMooiN0jE6Rhy5QHd2gBmoiijR6Rq/ozXl0Xpx352PeWnDymUP0B87nD7c5kqs=</latexit>

t [nm]

<latexit sha1_base64="38jwVDCM9o5RKaUzAbQo/xKBwok=">AAAB+nicbVDLSsNAFJ3UV62vVJduBovgqiTiayMU3bisYB/QhDKZTtqhk0mYuVFL7Ke4caGIW7/EnX/jtM1CWw9cOJxzL/feEySCa3Ccb6uwtLyyulZcL21sbm3v2OXdpo5TRVmDxiJW7YBoJrhkDeAgWDtRjESBYK1geD3xW/dMaR7LOxglzI9IX/KQUwJG6tpldXnqONjDHrBHyGQ07toVp+pMgReJm5MKylHv2l9eL6ZpxCRQQbTuuE4CfkYUcCrYuOSlmiWEDkmfdQyVJGLaz6anj/GhUXo4jJUpCXiq/p7ISKT1KApMZ0RgoOe9ifif10khvPAzLpMUmKSzRWEqMMR4kgPuccUoiJEhhCpubsV0QBShYNIqmRDc+ZcXSfO46p5VT25PKrWrPI4i2kcH6Ai56BzV0A2qowai6AE9o1f0Zj1ZL9a79TFrLVj5zB76A+vzB/gMkzI=</latexit>

r = 500 nm
<latexit sha1_base64="njkHVAwFjCDse8+YPfI53k69aJY=">AAAB+nicbVBNS8NAEN34WetXqkcvi0XwVBIt6kUoevFYwX5AE8pmu2mX7iZhd6KW2J/ixYMiXv0l3vw3btsctPXBwOO9GWbmBYngGhzn21paXlldWy9sFDe3tnd27dJeU8epoqxBYxGrdkA0EzxiDeAgWDtRjMhAsFYwvJ74rXumNI+jOxglzJekH/GQUwJG6toldXmKPezJ1AP2CJkcd+2yU3GmwIvEzUkZ5ah37S+vF9NUsgioIFp3XCcBPyMKOBVsXPRSzRJCh6TPOoZGRDLtZ9PTx/jIKD0cxspUBHiq/p7IiNR6JAPTKQkM9Lw3Ef/zOimEF37GoyQFFtHZojAVGGI8yQH3uGIUxMgQQhU3t2I6IIpQMGkVTQju/MuLpHlScc8q1dtquXaVx1FAB+gQHSMXnaMaukF11EAUPaBn9IrerCfrxXq3PmatS1Y+s4/+wPr8AaLck6A=</latexit>

r = 3 µm
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FIG. S8: Demagnetizing factors Nzz and Nφφ for the membranes of length 4.8 µm, at three different thicknesses, 10,
60 and 100 nanometers, and at (a) a radius r = 500 nm and (b) r = 3 µm. A black dotted curve shows the threshold
closing angle at which Ku = 0. The threshold angle (φ0) as a function of the thickness is shown in (c) and (d) for the
radii r = 500 nm and r = 3 µm, respectively.
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