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The two-beam energy transfer at the director diffraction grating
in a flexoelectric liquid crystal cell is theoretically studied. The
grating is recorded by a space-charge electric field penetrating
into the liquid crystal from photorefractive substrates of the cell.
In the geometric optics approach, the system of coupled wave
equations is derived, and the signal gain coefficient is calculated.
It is shown that the orientational inhomogeneity of a liquid
crystal significantly influences the value and the type of the gain
coefficient dependence on the grating spacing.

1. Introduction

Photorefractive effects well-known in solid inorganic
crystals [1,2] have got an additional development
in liquid crystals (LCs) where the high refractive
index modulation, ~0.2, has been achieved due to
the reorientation of the LC director. In particular,
the energy transfer in a two-wave mixing geometry
due to the photorefractive effect intensively studied
in photoconductive nematic LCs [3-5] and in the
LC cells with adjacent polymer photorefractive or
photoconducting layers [6-8]. These systems have
generated the two-beam coupling with gain coefficients
more than two orders of magnitude larger than those in
solid inorganic photorefractive crystals. Recently, it was
shown [9,10] that, in hybrid cells which contain LC with
photorefractive substrates, the Bragg diffraction regime
can be reached if LC is flexoelectric. Effectively working
in the case of the Bragg regime, the coupled wave theory
was developed for isotropic media [11]. Later on, it
was extended to the case of anisotropic materials [12]
and non-uniform gratings [13]. In a hybrid cell, the LC
director reorients inhomogeneously so that the recording
of a diffraction grating and the two-beam coupling
take place, in this case, in inhomogeneous anisotropic
media. To describe the energy gain at the two-beam
coupling in hybrid cells, we use the geometric optics
approach and show that the exponential gain coefficient
essentially depends on the director spatial profile. The
paper is organized as follows. In Section 2, we obtain the
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dielectric tensor of a hybrid LC cell. In Section 3, the
geometric optics approach is used to take the influence
of an orientational inhomogeneity of the LC medium on
the propagation of signal and pump light waves into
account. Coupled equations for light beams are obtained
in Section 4. In Section 5, we derive the expression for the
signal gain coefficient in a flexoelectric liquid crystal and
present the results of numerical calculations. In Section
6, we present brief conclusions.

2. Liquid Crystal Dielectric Tensor in Hybrid
Cell

Consider a mnematic LC which is placed between
two transparent photorefractive layers and bounded
by the planes z = —L/2 and z = L/2. This
hybrid cell is illuminated by two intersecting coherent
light beams E; = Ajejexp (ikir —iwt) and Es =
Asey exp (ikor — iwt). The bisector of the beams is
directed along the z-axis, the wave vectors ki, ko
and the the polarization vectors e;, e; of the beams
lay in the xz-plane. The beams form a light intensity
interference pattern

I=(0L+15L) |1+ % (m exp(igz) + c.c.)|, (1)

where m = 2 cos(20) A1 A5/ (11 + Iz), § is the two
beams intersection half-angle, I = A; A} and I, = A3 A}
are the intensities of incident beams, and ¢ = k1, — ko,
is the wave number of the intensity pattern [1].

The light intensity pattern (1) induces a space charge
in photorefractive layers. The fundamental component
of the space-charge density is modulated along the
z-axis with period equal to 27/q and creates the
space-charge electric field Esc(q)% exp (igr) + c.c. in
the photorefractive medium, where Eg.(¢) depends
on the physical properties and the geometry of a
photorefractive material [1]. The space-charge electric
field penetrates into LC, by recording the director
grating in the LC bulk [9]. Supposing the LC director to
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be in the xz-plane, we describe the director spatial profile
in the cell by the angle ¢ (z, z) between the director and
the z—axis so that n = (cos¥(x, 2), 0,sind(x, z)). It is
convenient to present ¥ (z, z) as

9 (x,2) =0y (2) + a(z,2),

a(z,z) =0(z)exp (igr) + c.c., (2)

where 6 (2) is induced by the initial director pre-tilt at
the cell surfaces, and « (z,z) is caused by the director
interaction with the spatially modulated space-charge
field. Further, we put |a(x,2)] < 6p(z) <« 1. We
suppose the infinitely strong director anchoring at the
cell substrates so that the next boundary conditions for
the director angles must be satisfied:

00 (Z:—L/2):01, 90(22.[//2):92,

0(z=FL/2) = 0. (3)

The LC dielectric tensor at an optical frequency, €;; =
€10i; + €4nin;, can be written, up to the second order
in the director angle ¥ (z, 2), as

g —€a?? (x,2) 0 gqV (2, 2)

0 el 0 @)
gqV (z,2) 0 &1 +e9%(x,2)

my
I

where ¢, = ¢ — €, and g| £, are the principal values
of the dielectric tensor. Substituting 9 (z, z)from (2) into
(4) and neglecting small terms of the second order in the
angle 6(z)one, we can rewrite the dielectric tensor in the
form

€ =2¢1(2) + [é2 (z) exp (iqx) + c.c.], (5)
where
gl —eabg (2) O eabo (2)
él (Z) = 0 £l 0 )
€abo (2) 0 e1 +eq0%(2)
—290(2’) 0 1
€9(2) = e.0(2) 0 0 0 ) (6)
10 200(2)

The first term in (5) corresponds to the orientationally
inhomogeneous LC in the absence of a photorefractive
electric field; the second term describes a change of the
dielectric tensor due to the periodic modulation of the
director by the photorefractive electric field.

In what follows, we consider the propagation of
light beams in an inhomogeneous LC with the dielectric
function given by formula (5).
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3. Geometric Optics Approximation

The equation for a monochromatic light wave E (r)e= %!
in LC takes a form

w2
rotrotE — gé(m, z)E =0, (1)
where £(z, z) is given by (5). As 0(z) < 6y(2), we can
consider the second term in (5) as a perturbation and
solve the problem, by putting, at first, & = &1(2).

Using the geometric optics approach which is valid in
the limits A = % < 27”, L, we can put the light wave
electric field E (r) in (7) in the form E () = A(®)¢ ekov ()
and obtain an equation for the eikonal ¢(r) [14],

det ||p®0;; — pip; — €145]| =0, (8)
where p = Vi(r) and ko = <.

As the tensor €1;; depends only on the coordinate z,
we can seck 9(r) in the form

Y(r) = sz + syz + p(2), (9)

where we can put s, = 0, by taking into account that
the wave propagates in the xz-plane. Then, substituting
(9) into (8) and solving Eq. (8), we arrive at

o(z) = :I:/ \/E1yy — 52dz (10)

for the ordinary wave and

QO(Z) = / —€1428z T \/(E%mz - 5lzz51zz) (5% - Elzz)dz
€lzz

(11)

for the extraordinary wave. The signs plus and minus
before the square root correspond to the forward- and
back-traveling waves, respectively.

Further, we will consider only the case of
extraordinary waves. Then the signal and pump light
beams in LC can be written in the geometric optics
approach as E; = Ago)el expi (s14% + @1(2) — wt)
and E; = Ago)eg expi (S22 + 2(2) — wt), respectively,
where ¢1,2(z) is defined by formula (11) with the
substitution of s, by s, or so.

Putting the signal and pump light beams in the upper
photorefractive substrate, EY'" = Eq; exp (ikoir — iwt)
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and ETP =
write

Eo2 exp (ikgor — iwt) to be given, we can
ko1 = konpy (sind, 0, cosd),

ko2 = konpy (—sind, 0, cosd)

Eo1 = Ep; (cosd, 0, —sind),

E02 = E()2 (COS (57 0, sin (5) 5 (12)
where ¢ is an angle of the wave vectors with the z-axis,
npp is a light refraction index of the photorefractive
medium (the last is considered isotropic).

Satisfying the boundary conditions for the light beam
electric fields at z = —L/2,

Dnloer2 = D" Erl )= E"

z=—L/2" z=—L/2"

(13)

where D is the electric displacement vector, we can
obtain the following expressions for the amplitude and
polarization vectors of light beams in the LC cell:

81,20 = =+ sin 5,

€1,20 = ,

1+ (n%,htan(5>2

€lzz

€1,22 =

R 2

lzz

L+ (nl%htants)
(14)

Using formulas (14) and (11), we can also write

expressions for 1 2(z) and the eikonal 11 »(r) as a whole
for each light beam in the LC.

4. Coupled Equations for Light Beams

To solve Eq. (7) for the electric field of light beams
taking the second term in formula (5) into account, we
suppose that this term is small and can be treated as a
perturbation. Therefore, we seek a solution to Eq. (7) in
the form

E(r) = Ei(r) + Ex(r) =

= Ai(z)e; exp (ikir) + Aa(2)eg exp ((tkor)) . (15)

Here, k1o = ko (81,22, 0, p12(2)/2) and Aj3(z) =
Ag + Aglg (2), where A(llg (z) are considered to be slowly
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varying functions. Then, by applying the slowly varying
amplitude approximation, we can neglect the second-
order derivatives of Ay 2(2). After some vector algebra,
we arrive from (7) to the equation

{[VAl X [Kl X 61]] + [Kl X [VAl x 61]]}€ik1r+
+{[VAy x [Ka x €3]] + [Ky x [VAy x €3]] }e*2"+
+ikg (ég(z)eiq”” + é;(z)e—iqw) v

X (Aleleik” + Agegeik”) = 0, (16)

Ok1 22
9. ©z»

where we used the designation K; o = ki 2+ 2
and e, is a unit vector along the z-axis.

For the Bragg diffraction regime, we can neglect the
waves Aje elF1rtar) - A, e,ei(k2r—az) iy (16) and get the
equation

{ [VAl X [Kl X 61]] + [Kl X [VAl X 61” +
+ik(2)é2<2)62A2€iAkzz}eiklrJr
+{ [VAQ X [KQ X 62]] + [KQ X [VAQ X GQH +

—l—ik%é;(z)elAle_mkzz}e“"zr =0, (17)
where Ak, = Ak, (z) = ko, — k1. = (02(2) — ¢1(2)) /=,
and we suppose that |Ak,| < ko.

In accordance with the method of coupled waves, we
can obtain the following system of two coupled equations
from (17) after simple algebraic transformations:

k2 -
VAl [Kl — e (Klel)] — ’L'?Oelég(Z)EQAgelAkzz = 0,

k2 ,
VA; Ky —e; (Koeo)] — i%egég(z)elAle_mkzz =0.
(18

)

In particular, in the case of anisotropic homogeneous
media, the system of equations (18) reduces to that
obtained in [12].
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Taking into account that A; o(z) = Ag?% + Aglg(z),

where Aglg(z) are small values of the same order as £3(z),
and neglecting small terms of the second order in (18),
we obtain

8A(1)
K z z K xztlx K 2€12 1 =
(K12 = 1z (Kigers + Kizerz)] =5
k2 )
= igoeﬁz(z)egAéo)elAkzz,
aA(l)
[K2. — ez, (Kazea, + Kazea:)] 8_2 -

K2 .
= i esg()er A e AN, (19)

We now use Egs. (19) to calculate the energy gain in the
LC cell.

5. Exponential Gain Coefficient in
Flexoelectric Liquid Crystal

The energy gain for a signal wave is defined by the
formula

Az =L)2)

_ AP+ AV =1L/2)
 A(z=-L/2)

- 0
A

G

(20)

where we took into account that the amplitude A(lo)

is constant and Agl)(—L/Q) = 0 and introduced the
. . ox0) AP (1) AW
relative quantities A7 = =5 and A;’ = 4
A2 A2

oy -
After the integration, the first equation in (19) yields

AV(z=1L/2) =

L/2 )
K2 elég(z)egemkzz d
= 71— Z.
2 [Klz — €1z (Klmelm + Klzelz)]
—L/2

(21)

To proceed further, we need to know the expression
for the director angle 6(z) which determines the tensor
€2(z). The expression for 0(z) was obtained in [15] in the
case of a flexoelectric LC, but it is too bulky to write it
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here. Substituting é2(z) and 0(z) into (21), we reduce it
to

AP =1/2) = A0 0+ [A0 + AV (= = L/2)] o,
(22)

where the coefficients J; and J; are presented in
Appendix.

Taking formula (22) into account, we can rewrite
expression (20) for the energy gain as

1+

Gil—Jg'

(23)
Then the exponential gain coefficient is given by the
formula

1+ J;
1-Js

(24)

1 1
g:zln|G|zzln’

For the numerical calculation of the gain coefficient (24),
we use the parameter values from [10] for a hybrid cell
filled with LC TL205, namely, the light wave length in
air A = 0.532 x 1075 m, the light refraction indices
of LC ng = 1.527 and n. = 1.744, the low-frequency
dielectric constants ey = 9.1 and ¢, = 4.1, and the
elastic constants K17 = 1.73 x 107N and Ki3 =
2.04 x 107" N. For the flexoelectric coefficients, we took
typical values and put ey; + es3 = 107''Cm™!, the
dielectric permittivity of photorefractive layers epy =
200, and T' = 300 °K. For the space-charge electric field
E..(q), we use the expression F.(q) = E4 = iqkaT,
where Ej is the so-called diffusion field [1], and e is the
electron charge.

The results of numerical calculations of the gain
coefficient g versus the grating spacing A = 2w /q are
plotted in the Figure for the LC cell thickness L = 10 pm
and several values of the director pre-tilt angles 6; and
05 at the cell substrates.

It is seen from the Figure that the gain coefficient
g(A) significantly depends on the director pre-tilt angles
which determine the director spatial profile 6y (z) =
% + %z. In this case, g(A) possesses an extremum
in the area of small A ~ 2 pm, if the second term
in the expression for 6y (z) is small, and thus the
inhomogeneity of the director spatial distribution is low.
If the director spatial inhomogeneity is high, i.e. the
second term in 6y (z) is important, the gain coefficient
g(A) monotonically increases with A in the considered
area of the grating spacing.

It is worth to note that the gain coefficient maximum
in the area A &~ 2 ym was observed experimentally in a
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hybrid cell filled with LC mixture TL205 [10]. But, in the
mixture, the LC molecules possess unequal dipoles, and
the energy gain can also depend on the inhomogeneity
of the spatial dipole distribution.

6. Conclusions

The two-beam energy transfer at the director diffraction
grating recorded in a LC cell by the photorefractive
space-charge electric field has been theoretically studied.
We used the geometric optics approach to obtain the
system of coupled wave equations in an orientationally
inhomogeneous LC and calculated the small signal gain
coefficient in the case of a flexoelectric LC. We have
shown that the inhomogeneity of the director spatial
distribution influences not only the gain coefficient but
also its dependence on the grating spacing. We believe
that the proposed method of derivation of the system of
coupled wave equations based on the geometric optics
approach can also be used for other inhomogeneous
anisotropic media.

APPENDIX

L/2 L/2

J1 = / a1(2)dz, J2 = / az(2)dz,

—L/2 —L/2

(A1)

where
eak3 (e11 +es3)q

01(2) = —iFe(q) cos (20) 0 LI
1

5” MIQeiAkzz

g1 Kizeir + Kize1:

J2(2)

cakd (e11 +es3)q

a2(%) = 2 Ku (@ -2

iEsc(q) cos (26) —=

EH MIQeiAkzz f
£ Kigeip + Kize1z

(\/m \/|) o),

1 G (02 —01)
+5 (02— 61) MD exp (q1 (2 — L/2)) +

({2 2)

e
Pl

1(2), (A2)

fi(z) =

(62 + 91

(z-L/2), (A3)
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Signal gain coefficient versus the grating spacing at different values
of the director pre-tilt angles. 1 = 02 = —16°-circles, 81 = 02 =

—12° — squares, 1 = 02 = 16°- rhombuses, §; = 6y = 12° —

triangles, 1 = —16°, 02 = 16° — black circles, 6; = —16°, 6 = 8°
— black squares
02+ 0
fa(z) = 1+z(\/ I \/ ) (2 1)
EH 2
G (02 — 0
,7(02791) ;1/((712))}>exp( a1 (z+L/2)+
(62 + 61)
1 v \/ L, \/ { 5 4 61)
g
G (02 —01) (92*91),2})
~ exp (—q (2 — L/2)), (A4)
L(¢* —af)
—20p(z) 0 1
Mz =eq - 0 0 0 - e,
1 0 200(2)
01+ 6 0 — 0
K33 (e11 +e3s) (02 — 01)% 57||
2_ 2 _ = —.
qi = (e11 + es3) K, 7z 1Tz
(A6)
Here, ej1, es3, Kii1, K33 are the flexoelectric and elastic

coefficients of LC, respectively; & and €, are the components
of the LC static dielectric tensor along and perpendicularly to the

director.
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OBMIH EHEPTIEIO IIPU ABOIIPOMEHEBIN B3AEMO/IIT
B OPIEHTAIIMTHO HEOIHOPITHOMY
PIJKOMY KPUCTAJIL

M.€. Ilesnut, I.I1. ITinkesuw, B.FO. Pewemnak
PeszowMme

TeopeTuyHO PO3IVISIHYTO JBOIIPOMEHEBUII OOMIH eHeprielo Ha Ju-
dpakniitniit rpaTii gupekTopa y (IIEKCOEJIeKTPUIHIN PiIKOKpPH-
cTastivHii koMipii. I paTka 3aIHMCyeThCs eJIEKTPIYHIM IIOIEM IIPO-
CTOPOBOI'O 3apsijly, siKe NPOHHMKAE B PiJAKuii KpucTay 3 (oTope-
(dpakTUBHUX MiAKIAI0K KOMipKH. B HabymkeHHI reoMeTpudHOl
ONTHKU OTPUMAaHO CUCTEMY DIBHSHB I 3B’SI3aHUX XBUJIb 1 pO-
3paxoBaHO KoedillieHT mijcuiieHHs1 curHajbpHOI xBuii. Ilokazano,
10 OpieHTalifHA HEOTHOPIAHICTD PiIKOr0 KPUCTAJIA CyTTEBO BILIU-
BAa€ Ha BEJIMYMHY 1 XapaKTep 3aJIeXKHOCTI KoedillieHTa i ACUIeHHST
BiJ[ IEpPiOJly I'PATKH.

ISSN 2071-0194. Ukr. J. Phys. 2009. V. 54, N 1-2




<<
  /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 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /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 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /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 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /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.)
  >>
  /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


