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Abstract
We study the initial boundary value problem for a time-dependent Ginzburg-Landau model in

superconductivity. First, we prove the uniform boundedness of strong solutions with respect to
diffusion coefficient 0 < ε < 1 in the case of Coulomb gauge. Our second result is the global
existence and uniqueness of the weak solutions to the limit problem when ε = 0.

1. Introduction

1. Introduction
This paper is concerned with the following Ginzburg-Landau model in superconductivity:

η∂tψ + iηkφψ +
(
i
ε

k
∇ + A

)2
ψ + (|ψ|2 − 1)ψ = 0,(1.1)

∂tA + ∇φ + curl 2A + Re
{(

i
ε

k
∇ψ + ψA

)
ψ
}
= 0(1.2)

in QT := (0, T ) ×Ω, with boundary and initial conditions

ε∇ψ · ν = 0, A · ν = 0, curl A × ν = 0 on (0, T ) × ∂Ω,(1.3)

(ψ, A)(x, 0) = (ψ0, A0)(x) in Ω.(1.4)

Here Ω ⊂ Rd is a bounded domain with smooth boundary ∂Ω, ν is the outward normal
to ∂Ω, and T is any given positive constant. The unknowns ψ, A, and φ are C-valued, Rd-
valued, and R-valued functions, respectively, and they stand for the order parameter, the
magnetic potential, and the electric potential, respectively. η and k are Ginzburg-Landau
positive constants. ψ denotes the complex conjugate of ψ,Reψ := (ψ + ψ)/2, |ψ|2 := ψψ is
the density of superconducting carriers, and i :=

√−1. ε is a positive constant.
It is well known that the Ginzburg-Landau equations are gauge invariant, namely if

(ψ, A, φ) is a solution of (1.1)-(1.4), then for any real-valued smooth function χ, (ψeikχ, A +
∇χ, φ− ∂tχ) is also a solution of (1.1)-(1.4). So, in order to obtain the well-posedness of the
problem, we need to impose suitable gauge condition. From the physical point of view, one
usually has four types of the gauge conditions:

• Coulomb gauge: div A = 0 in Ω and
∫
Ω
φdx = 0.

• Lorentz gauge: φ = −div A in Ω.
• Lorenz gauge: ∂tφ = −div A in Ω.
• Temporal gauge(Weyl gauge): φ = 0 in Ω.
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For the initial data ψ0 ∈ H1(Ω), |ψ0| ≤ 1, A0 ∈ H1(Ω), Chen, Elliott and Tang [1], Chen,
Hoffmann and Liang [2], Du [3] and Tang [4] proved the existence and uniqueness of global
strong solutions to (1.1)-(1.4) in the case of the Coulomb and Lorentz as well as temporal
gauges. For the initial data ψ0 ∈ H1(Ω), A0 ∈ H1(Ω), Tang and Wang [5] obtained the
existence and uniqueness of global strong solutions, while Fan and Jiang [6] showed the
existence of global weak solutions when ψ0, A0 ∈ L2. Fan and Ozawa [7] (2-D) and Fan,
Gao and Guo [8, 9] (3-D) prove the uniqueness of weak solutions for ψ0, A0 ∈ Ld with
d = 2, 3, which is critical. This comes from a scaling argument for (1.1) and (1.2). Move
precisely, if (ψ(t, x), A(t, x), φ(t, x)) is a solution of (1.1) and (1.2) associated with the initial
data (ψ0(x), A0(x)) without linear lower order term ψ, then

(1.5) (λψ(λ2t, λx), λA(λ2t, λx), λ2φ(λ2t, λx)) =: (ψλ, Aλ, φλ)

is also a solution for any λ > 0. A Banach space B of distributions on R × Rd is a critical
space if its norm verifies for any λ and any u ∈ B,

‖u‖B = ‖λu(λ2·, λ·)‖B.
If we choose B as Lr(0,∞; Lp(Rd)), then (r, p) should satisfy

2
r
+

d
p
= 1.

In this paper, we will choose the Coulomb gauge.
First, we will prove

Theorem 1.1. Let d = 3 and 0 < ε < 1. Let ψ0 ∈ H1, |ψ0| ≤ 1 and A0 ∈ H1. Then the
solution (ψ, A, φ) satisfies

(1.6)
|ψ| ≤ 1, ‖ψ‖L∞(0,T ;H1) ≤ C, ‖∂tψ‖L2(0,T ;L2) ≤ C,
‖A‖L∞(0,T ;H1) + ‖A‖L2(0,T ;H2) + ‖∂tA‖L2(0,T ;L2) ≤ C,
‖φ‖L2(0,T ;H1) ≤ C

for any 0 < T < ∞. Here and later C will denote a constant independent of ε.

When ε = 0, we will prove

Theorem 1.2. Let d = 3, ε = 0, and ψ0, A0 ∈ L2. If ψ, A ∈ L2(0, T ; H1) ∩ W with
W := {(ψ, A);ψ ∈ L∞(0, T ; L3) ∩ L2(0, T ; L∞), A ∈ L∞(0, T ; L3) ∩ L

2p
p−3 (0, T ; Lp) with some

3 < p ≤ ∞}, then the problem (1.1)-(1.4) has at most a unique weak solution.

Remark 1.1. The space W is scaling invariant due to (1.5).

Theorem 1.3. Let d = 3, ε = 0, ψ0 ∈ H1, |ψ0| ≤ 1 and A0 ∈ L4. Then the problem
(1.1)-(1.4) has a unique weak solution.

Remark 1.2. Our results also hold true with the choice of Lorentz gauge.

In our proofs, we will use the following lemmas.

Lemma 1.1 ([10, 11]). Let Ω be a smooth and bounded open set in R3 . Then there exists
C > 0 such that
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(1.7) ‖ f ‖Lp(∂Ω) ≤ C‖ f ‖1−
1
p

Lp(Ω)‖ f ‖
1
p

W1,p(Ω)

for any 1 < p < ∞ and f : Ω→ R3 be in W1,p(Ω).

Lemma 1.2 ([12]). Let Ω be a regular bounded domain in R3 , let f : Ω → R3 be a
smooth enough vector field, and let 1 < p < ∞. Then, the following identity holds true:

−
∫
Ω

Δ f · f | f |p−2dx(1.8)

=

∫
Ω

| f |p−2|∇ f |2dx +
4(p − 2)

p2

∫
Ω

|∇| f | p2 |2dx −
∫
∂Ω

| f |p−2(ν · ∇) f · f dS .

2. Proof of Theorem 1.1

2. Proof of Theorem 1.1
This section is devoted to the proof of Theorem 1.1, we only need to show a priori esti-

mates (1.6).
To begin with, it is easy to show that [1, 2, 3, 4]:

(2.1) |ψ| ≤ 1 in Ω × (0, T ).

Testing (1.1) by ψ and taking the real parts, we see that

η

2
d
dt

∫
|ψ|2dx +

∫ ∣∣∣∣∣iεk∇ψ + ψA
∣∣∣∣∣
2

dx +
∫
|ψ|4dx =

∫
|ψ|2dx,

which gives

(2.2)
∫ T

0

∫ ∣∣∣∣∣iεk∇ψ + ψA
∣∣∣∣∣
2

dxdt ≤ C.

In [6], we have proved that

(2.3) ∇φ · ν = 0 on (0, T ) × ∂Ω.
Testing (1.2) by ∂tA + curl 2A, using (2.1), (2.2) and (2.3), we find that

d
dt

∫
|curl A|2dx +

∫
(|∂tA|2 + |curl 2A|2)dx

≤
∫ ∣∣∣∣∣iεk∇ψ + ψA

∣∣∣∣∣ |∂tA + curl 2A|dx

≤ 1
2

∫
(|∂tA|2 + |curl 2A|2)dx +C

∫ ∣∣∣∣∣iεk∇ψ + ψA
∣∣∣∣∣
2

dx,

which leads to

(2.4) ‖A‖L∞(0,T ;H1) + ‖A‖L2(0,T ;H2) + ‖∂tA‖L2(0,T ;L2) ≤ C,

whence

(2.5) ‖φ‖L2(0,T ;H1) ≤ C.

Multiplying (1.1) by −Δψ, integrating by parts and taking the real part, using (2.1), (2.4)
and (2.5), we obtain
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η

2
d
dt

∫
|∇ψ|2dx +

ε2

k2

∫
|Δψ|2dx

≤
∣∣∣∣∣Re
∫

iηkφψ · Δψdx
∣∣∣∣∣ + 2
∣∣∣∣∣Re

ε

k

∫
iA∇ψ · Δψdx

∣∣∣∣∣
+Re
∫

A2ψΔψdx + Re
∫

(|ψ|2 − 1)ψ · Δψdx

≤ 1
2
ε2

k2

∫
|Δψ|2dx +C

∫
|∇φ||∇ψ|dx

+C‖A‖2L∞‖∇ψ‖2L2 +C‖A‖L∞‖∇A‖L2‖∇ψ‖L2 +C‖∇ψ‖2L2 ,

which yields

(2.6) ‖ψ‖L∞(0,T ;H1) + ε‖ψ‖L2(0,T ;H2) ≤ C,

whence

(2.7) ‖∂tψ‖L2(0,T ;L2) ≤ C.

This completes the proof.
�

3. Proof of Theorem 1.2

3. Proof of Theorem 1.2
In this section, we will prove the uniqueness. To this end, let (ψi, Ai, φi) (i = 1, 2) be the

two weak solutions and let

ψ := ψ1 − ψ2, A := A1 − A2, φ := φ1 − φ2.

Then it is easy to verify that

η∂tψ + iηkφψ1 + iηkφ2ψ + A2
1ψ1 − A2

2ψ2 + |ψ1|2ψ1 − |ψ2|2ψ2 − ψ = 0,(3.1)

∂tA + ∇φ + curl 2A + |ψ1|2A1 − |ψ2|2A2 = 0,(3.2)

−Δφ = div (|ψ1|2A1 − |ψ2|A2).(3.3)

Testing (3.1) by ψ and taking the real part, we get

η

2
d
dt

∫
|ψ|2dx(3.4)

≤ ηk
∣∣∣∣∣
∫

φψ1ψdx
∣∣∣∣∣ +
∣∣∣∣∣
∫

(A2
1 − A2

2)ψ2ψdx
∣∣∣∣∣ +
∫
|ψ2|2|ψ|2dx +

∫
|ψ|2dx

≤ C‖φ‖L2‖ψ1‖L∞‖ψ‖L2 +C‖A1 + A2‖Lp‖A‖
L

2p
p−2
‖ψ2‖L∞‖ψ‖L2 +

∫
|ψ2|2|ψ|2dx +

∫
|ψ|2dx

≤ δ‖φ‖2L2 +C(‖ψ1‖2L∞ + ‖ψ2‖2L∞ + 1)‖ψ‖2L2 +C‖A1 + A2‖2Lp‖A‖2
L

2p
p−2

for any 0 < δ < 1.
On the other hand, we have

‖φ‖L2 ≤ C‖∇φ‖
L

6
5
≤ C‖|ψ1|2A1 − |ψ2|2A2‖L 6

5
(3.5)

≤ C‖|ψ1|2A‖
L

6
5
+C‖(|ψ1| − |ψ2|)(|ψ1| + |ψ2|)A2‖L 6

5
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≤ C‖ψ1‖3L3‖A‖L6 +C‖|ψ1| + |ψ2|‖L∞‖ψ‖L2‖A2‖L3

≤ C‖A‖L6 +C(‖ψ1‖L∞ + ‖ψ2‖L∞)‖ψ‖L2

≤ C‖curl A‖L2 +C(‖ψ1‖L∞ + ‖ψ2‖L∞)‖ψ‖L2 .

Using the Gagliardo-Nirenberg inequality

(3.6) ‖A‖
L

2p
p−2
≤ C‖A‖1−

3
p

L2 ‖A‖
3
p

H1 ,

we have

(3.7) C‖A1 + A2‖2Lp‖A‖2
L

2p
p−2
≤ δ‖A‖2H1 +C‖A1 + A2‖

2p
p−3

Lp ‖A‖2L2

for any 0 < δ < 1.
Inserting (3.5) and (3.7) into (3.4), we have

η

2
d
dt

∫
|ψ|2dx(3.8)

≤ Cδ‖A‖2H1 +C(1 + ‖ψ1‖2L∞ + ‖ψ2‖2L∞)‖ψ‖2L2 +C(‖A1‖
2p
p−3

Lp + ‖A2‖
2p
p−3

Lp )‖A‖2L2

for any 0 < δ < 1.
Testing (3.2) by A, we deduce that

1
2

d
dt

∫
A2dx +

∫
|curl A|2dx +

∫
|ψ1|2Adx(3.9)

= −
∫

(|ψ1|2 − |ψ2|2)A2Adx

≤ (‖ψ1‖L∞ + ‖ψ2‖L∞)‖ψ‖L2‖A2‖Lp‖A‖
L

2p
p−2

≤ (‖ψ1‖2L∞ + ‖ψ2‖2L∞)‖ψ‖2L2 +C‖A2‖2Lp‖A‖2
L

2p
p−2

≤ δ‖A‖2H1 + (‖ψ1‖2L∞ + ‖ψ2‖2L∞)‖ψ‖2L2 +C‖A2‖
2p
p−3

Lp ‖A‖2L2

for any 0 < δ < 1.
Using the well-known Poincaré inequality

(3.10) ‖A‖H1 ≤ C‖curl A‖L2 ,

summing up (3.8) and (3.9), taking δ small enough, using the Gronwall inequality, we arrive
at

ψ = 0, A = 0

and thus φ = 0, whence ψ1 = ψ2, A1 = A2 and φ1 = φ2.
This completes the proof.

�

4. Proof of Theorem 1.3

4. Proof of Theorem 1.3
This section is devoted to the proof of Theorem 1.3, we only need to show a priori esti-

mates.
We still have (2.1).
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Testing (1.2) by A, we see that

(4.1) ‖A‖L2(0,T ;H1) ≤ C.

Testing (1.2) by |A|2A and using (1.8), we have

1
4

d
dt

∫
|A|4dx +

∫
|A|2|∇A|2dx +

1
2

∫
|∇|A|2|2dx +

∫
|ψ|2|A|4dx(4.2)

=

∫
∇φ · |A|2Adx +

∫
∂Ω

|A|2(ν · ∇)A · AdS =: I1 + I2.

Using the formula

(ν · ∇)A · A = (A · ∇)A · ν + (curl A × ν) · A
= (A · ∇)A · ν
= −(A · ∇)ν · A,

we observe that

I2 = −
∫
∂Ω

|A|2(A · ∇)ν · AdS ≤ C
∫
∂Ω

|A|4dS

= C
∫
∂Ω

f 2dS ≤ C‖ f ‖L2(Ω)‖ f ‖H1(Ω)( f := |A|2)

≤ 1
8

∫
|∇ f |2dx +C‖ f ‖2L2 .

Using (2.1), we bound I1 as follows

I1 ≤ ‖∇φ‖L4‖A‖3L4

≤ C‖|ψ|2A‖L4‖A‖3L4 ≤ C‖A‖4L4 .

Inserting the above estimates into (4.2), we have

(4.3) ‖A‖L∞(0,T ;L4) +

∫ T

0

∫
|A|2|∇A|2dxdt ≤ C,

whence

‖A‖L5(0,T ;L5) ≤ C,(4.4)

‖∇φ‖L∞(0,T ;L4) ≤ C.(4.5)

Taking ∇ to (1.1), testing by ∇ψ and taking the real part, using (2.1), (4.3) and (4.5), we
have

η

2
d
dt

∫
|∇ψ|2dx ≤ ηk

∫
|∇φ||∇ψ|dx +

∫
|∇|A|2||∇ψ|dx +C

∫
|∇ψ|2dx

≤ C‖∇φ‖L2‖∇ψ‖L2 +C‖∇ψ‖2L2 +C
∫
|A|2|∇A|2dx,

which implies

‖ψ‖L∞(0,T ;H1) ≤ C.

This completes the proof. �



UniformWell-Posedness for GL 275

Acknowledgements. This paper is partially supported by NSFC (No. 11171154). The
second author extends his appreciation to Distinguished Scientist Fellowship Program
(DSFP) at King Saud University (Saudi Arabia).

References

[1] Z.M. Chen, C. Elliott and Q. Tang: Justification of a two-dimensional evolutionary Ginzburg-Landau su-
perconductivity model, RAIRO Model Math. Anal. Numer. 32 (1998), 25–50.

[2] Z.M. Chen, K.H. Hoffmann and J.Liang: On a nonstationary Ginzburg-Landau superconductivity model,
Math. Meth. Appl. Sci. 16 (1993), 855–875.

[3] Q. Du: Global existence and uniqueness of solutions of the time dependent Ginzburg-Landau model for
superconductivity, Appl. Anal. 53 (1994), 1–17.

[4] Q. Tang: On an evolutionary system of Ginzburg-Landau equations with fixed total magnetic flux, Comm.
PDE, 20 (1995), 1–36.

[5] Q. Tang and S. Wang: Time dependent Ginzburg-Landau equations of superconductivity, Physica D, 88
(1995), 139–166.

[6] J. Fan and S. Jiang: Global existence of weak solutions of a time-dependent 3-D Ginzburg-Landau model
for superconductivity, Appl. Math. Lett. 16 (2003), 435–440.

[7] J. Fan and T. Ozawa: Uniqueness of weak solutions to the Ginzburg-Landau model for superconductivity,
Z. Angew. Math. Phys. 63 (2012), 453-459.

[8] J. Fan, H. Gao and B. Guo: Uniqueness of weak solutions to the 3D Ginzburg-Landau superconductivity
model, Int. Math. Res. Not. IMRN (2015), 1239–1246.

[9] J. Fan and H. Gao: Uniqueness of weak solutions in critical spaces of the 3-D time-dependent Ginzburg-
Landau equations for superconductivity, Math. Nachr. 283 (2010), 1134–1143.

[10] R.A. Adams and J.J.F. Fournier: Sobolev Spaces, 2nd ed., Pure and Applied Mathematics (Amsterdam)
140. Elsevier/Academic Press, Amsterdam, 2003.

[11] A. Lunardi: Interpolation Theory, 2nd ed., Lecture Notes, Scuola Normale Superiore di Pisa (New Series),
Edizioni della Normale, Pisa, 2009.

[12] H. Beirão da Veiga and F. Crispo: Sharp inviscid limit results under Navier type boundary conditions: An
Lp theory, J. Math. Fluid Mech. 12, (2010), 307–411.



276 J. Fan, B. Samet and Y. Zhou

Jishan Fan
Department of Applied Mathematics
Nanjing Forestry University
Nanjing 210037
China
e-mail: fanjishan@njfu.edu.cn

Bessem Samet
Department of Mathematics
College of Science
King Saud University, P.O. Box 2455, Riyadh 11451
Saudi Arabia

Yong Zhou
School of Mathematics (Zhuhai)
Sun Yat-Sen University, Zhuhai, Guangdong 519082
China
email: zhouyong3@mail.sysu.edu.cn

and
Department of Mathematics
Zhejiang Normal University
Jinhua 321004, Zhejiang
Chine



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.53333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 150
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /JPN <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


