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Non-squeezing property for holomorphic
symplectic structures

HERVE GAUSSIER AND JAE-CHEON JOO

We prove a Gromov’s non-squeezing type theorem in holomorphic
symplectic geometry. We further define holomorphic symplectic
invariants on Grassmanian bundles and use them to give a more
general version of the non-squeezing theorem.

1. Introduction

Most of the studies in holomorphic symplectic geometry have been focused
on algebraic geometry, dealing with compact holomorphic symplectic man-
ifolds. The construction of such manifolds is related to Beauville’s decom-
position theorem asserting that compact holomorphic symplectic manifolds
may be regarded as ”building blocks” of the Calabi-Yau manifolds (see [1]).
Some recent studies have been inspired by real symplectic geometry, in view
of Hamiltonian dynamics (see, for instance [7, 8]). Our paper focuses on some
open holomorphic symplectic manifolds. The aim is to prove a holomorphic
symplectic version of Gromov’s seminal work [6] for the non-squeezing prop-
erty on the real symplectic invariant theory.

In [6], Gromov proved that if there exists a real symplectic embedding
from the real (2n + 2)-dimensional ball D?"*2(r) of radius r to the cylinder
D?(R) x R?" for the standard real symplectic form, then r cannot exceed
R. This result is called the non-squeezing theorem. There is no direct com-
plex analogue of Gromov’s non-squeezing theorem due to the lack of vol-
ume invariance in complex geometry; a holomorphic bijective map may not
preserve the area. Holomorphic symplectic structures are much more rigid
structures than both real symplectic structures and complex structures. The-
orem 1.1 is a quantitative holomorphic version of the real non-squeezing
property that emphasizes the rigidity of such structures. For a positive inte-
ger N we denote by BY(R) the ball centered at 0 in C"V, with radius R > 0.
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We also denote by o the standard holomorphic symplectic structure on
the even dimensional complex Euclidean spaces. (See Section 3 for explicit
definition.)

Theorem 1.1. Let (M, o) be a holomorphic symplectic manifold of dimen-
sion 2n. Suppose that there exists a holomorphic symplectic map

F : (B*"2(r),00) = (B*(R) x M,00® 0).

Let m: B2(R) x M — B2(R) be the natural projection. Then if © o F(0)
=p € B%(R), we have

(R* —|p|*)**
(1.1) r < T piz

In particular, r < R and if r = R, then 7o F(0) = 0.

We first point out that as in real symplectic geometry, the Darboux
theorem holds in holomorphic symplectic geometry : for any point p in a 2n-
dimensional holomorphic symplectic manifold (M, o), there exists a neigh-
borhood of p and a holomorphic symplectic embedding from that neigh-
borhood into (C?", o). Therefore, holomorphic symplectic manifolds do not
have any local invariants.

In contrast with the real case, Theorem 1.1 provides a finer estimate on
the radius of the embedded ball by the location of the image of the origin.
This shows the strong rigidity of holomorphic symplectic structures.

Crucial ingredients in our approach are provided by intrinsic complex
two-dimensional area invariants since complex two-dimensional submani-
folds may be preserved by holomorphic symplectic maps. These area invari-
ants are known as Carathéodory and Kobayashi 2-volumes. These are gener-
alizations of intrinsic pseudo-distances defined on complex manifolds, known
as the Carathéodory and the Kobayashi pseudodistances, see [2, 4, 10, 11].
Important properties of complex manifolds rely on the properties of these
distances or volume forms (see for instance [3, 5, 9, 13—15] for some of these
applications).

Our proof of the non-squeezing theorem is obtained by a comparison of
these two-dimensional holomorphic invariants. Exploiting these invariant 2-
forms, we also define in Section 4 some holomorphic symplectic invariants on
the Grassmanian bundles of holomorphic symplectic manifolds, and obtain
a slight generalization of Theorem 1.1.

We are indebted to professor Jun-Muk Hwang for bringing that question
to our attention.
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2. Carathéodory and Kobayashi k-volumes

Let M be a complex manifold of dimension N. Let k£ be an integer satisfy-
ing 1 <k < N. Denote by B the unit ball in C¥ and by {ej,...,ex} the
standard complex basis of CF.

Let z € M and let vy,...,v; be k vectors in the complex tangent space
T.M of M at z.

We have the following

Definition 2.1. (i) The Carathéodory k-pseudovolume of vy A --- A vy is
defined by

eyv(z,vp A Aog) i=sup{|A|], X eC,
such that there is a holomorphic map f : M — B* satisfying

f(z) =0, dfy(v))A---Ndf(vp) =Xeg A+ Aeg}.
(7i) The Kobayashi k-pseudovolume is defined by
Ea(z,v1 A+ Avg) :=1nf{|A], A €C,
such that there is a holomorphic map f : B¥ — M satisfying

f(0) =12z, Xdfo(er) N---Ndfo(ex) =vi A--- ANvg}.

First notice that both cj; and kjs are well-defined. In case & = 1, ¢)y and
kas are called the Carathéodory and the Kobayashi pseudometrics, respec-
tively. In case k = N, they are called the Carathéodory-Eisenman and the
Kobayashi-Eisenman pseudovolumes.

Lemma 2.2. The k-volume forms ck, and k%, are U(k)-invariant on each

k-complex dimensional space.

Proof. Let vq,...,vr be k vectors on T,M. Suppose that wq,...,w, are
vectors such that

L AL,
w; = A" v;

for some (k x k)-complex matrix A = (A4;"). Then it turns out that
eyv(zywr A Awg) = | det(A)| epr(z,01 A+ Awvg)

and
kM(z,w1 VANRERIVAN wk) = ]det(A)\ kM(Z,Ul VANERIVAN Uk).
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In particular, c¢ps and kps are U(k)-invariant on each fixed k-plane. O

Remark 2.3. Let G(k, M) denote the k-planes Grassmannian bundle, over
M, of complex k-dimensional subspaces. For each p € M, the fiber G, (k, M)
of G(k, M) consists of all k-dimensional subspaces of T, M, the complex tan-
gent space of vectors of type (1,0). We denote by L the tautological complex
line bundle over G(k, M), that is, for every p € M and H € G,(k, M), the
fiber Ly of L at H is defined by

LH:{)\Ul/\"‘/\vkt)\EC}

where v1,...,v;, form a basis for H. Then it turns out that cp; and kyy
define (possibly degenerate) Hermitian structures on L. We call a Hermitian
structure on L a Finsler k-volume on M.

Both c¢jr and kjs have the following important invariance property.

Lemma 2.4. Let M and M’ be complex manifolds and let F' : M — M’ be
a holomorphic mapping. Assume dimc M and dimc M’ are greater than or
equal to k > 1. Then :

cvr (F(p), dEp(vi) A -+ NdEp(vg)) < epr(p,vr A+ Avg)

and
k‘M/(F(p), de(Ul) VANEERIVA de(’Uk)) < kM(p, (S IANRIVA Uk)

for every p € M and every vi,...,v, € T,M. In particular, cpr and kps are
invariant under the action of biholomorphic maps.

The proof of the Lemma 2.4 follows directly from the definitions of cps
and k‘M.

The following Proposition gives the exact value of the Carathéodory
k-volume in the unit ball BY; that will be essential for the proof of Theo-
rem 1.1.

Proposition 2.5. Denote by (e1,...,en) the standard basis of CN and by
BN(R) the ball centered at 0 with radius R > 0 in CN. Let k be a positive
integer satisfying 1 < k < N. Then for every p € BY(R) we have :

R

cpy(p,er A Ney) = B
_p 2
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Proof. Let f be a holomorphic mapping {rom BN to B* such that f(0) = 0.
If we denote by f the restriction of f to the k-dimensional space span(eq, ...,
er), then we have

dfo(e;) = dfo(e;)
for every 1 < j < k. Therefore
df()(el) VANEIRIVAN dfo(ek) = df~0(€1) VANEEIWAN dfo(ek).
In particular, according to Cartan’s Lemma, the condition
dfo(er) A+ Ndfolex) = Aer A Aey
implies that
Al < 1.

Moreover, since |\| = 1 is achieved by the natural projection 7 from C" to
CF, we conclude that

CBN((),el/\---/\ek) =1.

Since the unitary group U(N) is a subgroup of the holomorphic automor-
phism group Aut(B"), we see that

ey (0,01 A Awvg) =1

for every v, ..., v, that form an orthonormal family for the Euclidean Her-
mitian structure.

Finally, by considering the dilation map z +— 7z from BY to the ball
BN (r) centered at 0 with radius 7 > 0, we also have

1
CBN(T)(O,Ul JANCERIVAN Uk) = 7«7k
for any orthonormal family of vectors vy, ..., vg.

Let now p € BY. Then by a unitary change, we may assume that p =
(a,0,...,0) for some a € C with |a| < 1. If we denote by ¢ the automorphism
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of BN defined by

6(2! N = (zl—a V1 — |a]22? \/1—|a]2zN>

1—azl” 1—azt 7777 1—az!

then ¢(p) = 0. Moreover, we have

1
—_— €
1—[a2™

dop(er) =

and
1

i

for every integer 2 < j < N. Therefore

dop(ej) =

cpn(pyer A+ Aeg) = epn (0,dpp(er) A -+ Addy(er))

= (1= o)~
Finally for p € BY(R) we have
1 p
CBN(R)(pa er N Ney) = ﬁCBN (E761 VANRERIVAN ek>
k+1
1 2\ "2
= (1= ‘E‘
RF < R
_ R
T o | oy EELT
(R? —|p?) =

Notice that similar computations are valid for kgx~.
3. Proof of Theorem 1.1

A holomorphic symplectic structure is by definition a non-degenerate closed
holomorphic 2-form o defined on a complex manifold M. We call (M,0) a
holomorphic symplectic manifold. The simplest and most important example
is the standard holomorphic symplectic form oy on C?* defined by

oo = dz' Adw' + - - dz" A dw™,

where (2!, w!,..., 2" w") denote the standard complex coordinates of C?".
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Definition 3.1. Let (M,c) and (M’',o’) be two holomorphic symplectic
manifolds. A holomorphic map f from (M,o) to (M’,¢’) is called a holo-
morphic symplectic map if it satisfies

(3.1) ffo' =o.
Obviously, it is assumed dim M < dim M’.

Remark 3.2. In Definition 3.1, we do not need to assume f is holomorphic
at the beginning step. One can easily show that a Cl'-smooth function f
satisfying (3.1) is automatically holomorphic.

The proof of Theorem 1.1 proceeds as follows. First notice that the group
of holomorphic symplectic automorphisms of B? is the special unitary group
SU(2). Therefore, if F(0) = (p,q) € B® x M, then by a SU(2) change of
coordinates, we may assume that p = (a,0) for some a € C with |a| < 1.
Indeed let v be a unit vector in C?” such that dFy(v) = Ae; for some \ €
C\{0}, then we may assume that v = e;. In fact, the holomorphic symplectic
automorphism group of B?"(r) contains two special subgroups. The first
one is SU(2) x --- x SU(2) such that each the j-th SU(2)-block acts on
the plane span(eg;j_1,e2;). The second one is U(n) acting on B?*(r) by
(z,w) = (Az, Atw) for A € U(n). Combining these linear automorphisms,
we can transform every unit vector in C?" to ey. Therefore, we may assume
without loss of generality that

mo F(0) =p=(a,0) € B?, dFy(e1) = dey.
Since F' is a holomorphic symplectic embedding, then we have
dFy(ez) = (A ey + pey, V)

for some p € C and some vector V' tangent to M. Therefore, d(m o F)o(e1) =
Aep, d(mo F)o(ea) = A teg + pey and hence

d(ﬂ' o F)0(61) A d(ﬂ' o F)O(ez) =e1 A es.
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Therefore,
1
7“72 = Can(,q)(O, er N 62)
> CBQ(R)(ﬂ' o F(O), d(ﬂ' o F)Q(el) A d(ﬂ' o F)o(eg))
c (p,e1 A e2) f
= cp2(R)(p;e1 N ez) = 5
(R? —[p[?)
by Lemma 2.4 and Proposition 2.5. This yields Statement (1.1). O

4. Holomorphic symplectic invariants and a generalization of
the non-squeezing theorem

Let (M, o) be a 2n-dimensional holomorphic symplectic manifold. We denote
by G(2, M) the complement of the set of isotropic complex planes in the
Grassmannian bundle G(2, M) over M. For p € M and H € G,(2, M), we
define
en(p,v1 A vg)

|O (Ul VAN 1)2)’ ’
where v1, vz is a basis for H. Obviously, this definition does not depend on
the choice of basis, and ¢ is well-defined. Similarly, one can define kjs on

G(2, M). By definition, it is immediate that

cv(p, H) =

cm(p, H) = e (f(p), fo(H)),

for every holomorphic symplectic map f : (M, o) — (M’,¢’). Hence if f is a
biholomorphic symplectic mapping, then

cm(p, H) = cn (f(p), f(H)).
In particular, if we define
Car(p) = inf{ear(p, H) : H € Gy(2, M)},

then there exists no holomorphic symplectic map from (M, o) to another
(M',c") sending p € M to p' € M’ if

Cu(p) < Cur(p').

We will call Cys the Carathéodory invariant for (M, o). Obviously, one can
also define the Kobayashi invariant Kpr(p) in the same way.
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Now we extend our definition of holomorphic symplectic mappings to
the case where the dimension of the target manifold is less than that of the
source manifold.

Definition 4.1. Let (M,o0) and (M’',0’) be two holomorphic symplectic
manifolds of dimension 2n and 2n’, respectively. Assume that n’ < n. For
p € M, let V be a 2n'-dimensional symplectic subspace of T,M. We call
a holomorphic mapping f: M — M’ a holomorphic symplectic map with
respect to 'V at p, if f*(f|’V =ojy. If V is a distribution of 2n/-dimensional
symplectic subspaces on M and if f: M — M’ is a surjective holomorphic
symplectic map with respect to V), for every p, we call f a holomorphic
symplectic submersion with respect to V.

Let p € M and let V be a symplectic 2n’-dimensional subspace of T, M.
We define a relative Carathéodory invariant Cpr(p; V') for V by

Cu(p; V) = inf{car(p, H) : H € Gp(2,M),H C V}.

With that notation, we obtain the following generalization of Theo-
rem 1.1.

Theorem 4.2. Let (M,0) and (M',o’) be two holomorphic symplectic
manifolds of dimension 2n and 2n’, respectively. Assume that n’ < n. For
given points p € M and p' € M’, suppose that

Cu(p, V) < Car(p)

for some symplectic 2n'-dimensional subspace V' in T,M. Then there exists
no holomorphic symplectic map f : (M,o) — (M', ") with respect to V at p
which maps p to p'.

We consider now the Euclidean case (C?",0¢) . Let H be a 2-plane in
C?". Let v; and vo be an orthonormal basis for H. By a unitary symplec-
tic linear change of coordinates, we assume that v;1 = e1. Let vo = Zj a;e;
where 3" |aj|? = 1. Then

a9 = 0’0(61,1)2).
The quantity |az| measures the defect for the plane H to be an isotropic
2-plane. We denote it by A(H) and we call it the symplectic cosine of H.
Obviously, it does not depend on the choice of an orthonormal basis for
H, it satisfies the inequalities 0 < A(H) < 1 and A\(H) = 0 means that H is
isotropic.
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Corollary 4.3. Let H be a non-isotropic 2-plane in C*™ with symplectic
cosine \(H). Suppose that there exists a holomorphic symplectic mapping
f: B> (r) — B2*(R) with respect to H at 0 and let p = f(0) € B*(R). Then

(R~ p)? 1

2
< .
"= R NH)

Proof. Let v; and vy be an orthonormal basis for H. Then oo (v1,v2) = A(H).
Therefore, by Proposition 2.5,

Can(T)(O, v1 A vg) 1
2n H = f— .
CB (r) (07 ) 00(1}1 VAN ’Ug) )\(H)T2

On the other hand,
R

(R2 = P
by Proposition 2.5. Then Theorem 4.2 yields the conclusion. O

Cper)(p) =

Notice that if F: (B?*"*%(r),00) — (B%(R) x M, 00 ® o) is a holomor-
phic symplectic mapping for some 2n-dimensional holomorphic symplectic
manifold (M, o), then f:=mo F: (B*2(r),00) — (B%(R),00) is a holo-
morphic symplectic mapping with respect to a symplectic plane H C
ToB**2(r) = C?"*2 with A\(H) = 1. Notice that as we have seen in the proof
of Theorem 1.1, we may assume that H is span(ei, e2). Hence Theorem 1.1
is a consequence of Corollary 4.3.

References

[1] A. Beauville, Variétés Kdhleriennes dont la premiére classe de Chern
est nulle. J. Differential Geom., 18 (1983), 755-782.

[2] D. A. Eisenman, Intrinsic measures on complex manifolds and holo-
morphic mappings. Mem. Amer. Math. Soc., 96, Amer. Math. Soc.,
Providence, R.I., 1970.

[3] I. Graham, Boundary behavior of the Carathodory, Kobayashi, and
Bergman metrics on strongly pseudoconvex domains in C"™ with smooth
boundary. Bull. Amer. Math. Soc., 79 (1973), 749-751.

[4] I. Graham, Intrinsic measures on complex manifolds. Second interna-
tional symposium on complex analysis and applications (Budva, 1986).
Mat. Vesnik, 38 (1986), 475-488.



Non-squeezing property for holomorphic symplectic structures 739

[5] I. Graham and H. Wu, Characterizations of the unit ball B™ in complex
FEuclidean space. Math. Z., 189 (1985), 449-456.

[6] M. L. Gromov, Pseudo holomorphic curves in symplectic manifolds.
Inventiones Mathematicae, 82 (1985), 307-347.

[7] J.-M. Hwang and K. Oguiso, Characteristic foliation on the discrim-
inant hypersurface of a holomorphic Lagrangian fibration. Amer. J.

Math., 131 (2009), 981-1007.

[8] J.-M. Hwang and E. Viehweg, Characteristic foliation on a hypersurface

of general type in a projective symplectic manifold. Compos. Math., 146
(2010), 497-506.

[9] S. Kaliman, FEzotic analytic structures and Fisenman intrinsic mea-
sures. Israel J. Math., 88 (1994), 411-423.

[10] S. Kobayashi, Intrinsic Metrics on Complex Manifolds. Bull. Amer.
Math. Soc., 73 (1967), 347-349.

[11] S. Kobayashi, Hyperbolic manifolds and holomorphic mappings. Pure
and Applied Mathematics, 2, New York: Marcel Dekker Inc. (1970).

[12] S. Kobayashi, Hyperbolic complex spaces. Grundlehren der Mathema-
tischen Wissenschaften [Fundamental Principles of Mathematical Sci-
ences|, 318, Springer-Verlag, Berlin (1998) xiv+471 pp.

[13] J.-P. Rosay, Sur une caractérisation de la boule parmi les domaines de
C™ par son groupe d’automorphismes. (French, with English summary)
Ann. Inst. Fourier (Grenoble), 29 (1979), 91-97.

[14] B. Wong, Characterization of the unit ball in C™ by its automorphism
group. Invent. Math., 41 (1977), 253-257.

[15] M. G. Zaidenberg, Ramanujam surfaces and exotic algebraic structures
on C",n > 3. (Russian) Dokl. Akad. Nauk SSSR, 314 (1990), 1303-
1307; translation in Soviet Math. Dokl., 42 (1991), 636-640.



740 H. Gaussier and J.-C. Joo

UnNiv. GRENOBLE ALPES, INSTITUT FOURIER, F-38000 GRENOBLE, FRANCE
CNRS, InsTITUT FOURIER, F-38000 GRENOBLE, FRANCE
E-mail address: herve.gaussier@ujf-grenoble.fr

DEPARTMENT OF MATHEMATICS AND INFORMATICS, UNIV. OF WUPPERTAL
GAUSSSTR. 20, D-42119 WUPPERTAL, GERMANY
E-mail address: jcjoo91Q@uni-wuppertal.de

RECEIVED JANUARY 22, 2014




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.7
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType true
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /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 false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /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 false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /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 false
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


