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Abstract. In this paper, we classify real hypersurfaces in a non-flat complex space with η-recurrent shape
operator.

1. Introduction

Let Mn(c) be an n-dimensional complete and simply connected non-flat complex space
form with complex structure J of constant holomorphic sectional curvature 4c, i.e., it is either
a complex projective space CPn (for c > 0), or a complex hyperbolic space CHn (for c < 0).

Suppose M is a connected real hypersurface in Mn(c) and N is a unit normal vector field
of M . We denote by Γ (V) the module of all differentiable sections on the vector bundle V
over M . Let ξ = −JN be the structure vector field and A the shape operator on M . A Hopf
hypersurface M in Mn(c) is characterized by the condition that the structure vector field ξ is
principal, i.e., Aξ = αξ , and it can be shown that this principal curvature α is a constant.

Typical examples of Hopf hypersurfaces are those with constant principal curvatures,
nowadays, so-called real hypersurfaces of type A1, A2, B, C, D and E (resp. of type A0,
A1, A2 and B) in CPn (resp. in CHn) (cf. [14], [12]). These real hypersurfaces can be
expressed as tubes of constant radius over certain holomorphic or totally real submanifolds,
and a self-tube in the ambient space (cf. [1], [2], [5]).

Other than these Hopf hypersurfaces, another example of real hypersurfaces in Mn(c) are
the class of ruled real hypersurfaces. Ruled real hypersurfaces in Mn(c) are characterized by
having a one-codimensional foliation whose leaves are complex totally geodesic hyperplanes
in Mn(c). The geometry of ruled real hypersurfaces in Mn(c) was studied in [10].

The study of real hypersurfaces in a non-flat complex space form has been an active field
in the past few decades. One of the first results is the non-existence of real hypersurfaces
with parallel shape operator A, i.e., ∇A = 0, where ∇ is the Levi-Civita connection of M .
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This fact is an immediate consequence of the Codazzi equation of such a real hypersurface.
Motivated by this, Kimura and Maeda [6] studied the weaker notion of η-parallelism. The
shape operator A is said to be η-parallel if it satisfies the following condition:

〈(∇XA)Y,Z〉 = 0

for any X,Y and Z ∈ Γ (D), where D := Span{ξ}⊥, called the (maximal) holomorphic
distribution on M . A number of results concerning real hypersurfaces with η-parallel shape
operator have been obtained (cf. [6], [7], [8], [13]). In particular, a complete classification of
real hypersurfaces in Mn(c) with η-parallel shape operator was proved in [8] (cf. Theorem 4).

In another way to weaker the parallelism, Hamada [3] studied the recurrence of the shape
operator of real hypersurfaces in CPn. The shape operator A is said to be recurrent if ∇A =
A ⊗ ω for some 1-form ω in M . It was showed in [3] that the recurrence is also too strong to
be satisfied by the shape operator of real hypersurfaces in CPn.

The shape operator A is said to be η-recurrent if there is a 1-form ω on M such that

〈(∇XA)Y,Z〉 = ω(X)〈AX,Y 〉
for any X,Y,Z ∈ Γ (D). The η-parallelism and recurrence can be considered as special cases
of η-recurrence. Hopf hypersurfaces in Mn(c) with η-recurrent shape operator were classified
in [4, 11].

THEOREM 1 ([4, 11]). Let M be a Hopf hypersurface in Mn(c), n ≥ 3, c 	= 0. Then
the shape operator A is η-recurrent if and only if M is locally congruent to one of the following
spaces:

(a) For c > 0 :
(A1) a tube over hyperplane CPn−1;
(A2) a tube over totally geodesic CPk , where 1 ≤ k ≤ n − 2;
(B) a tube over complex quadric Qn−1.

(b) For c < 0 :
(A0) a horosphere;
(A1) a geodesic hypersphere or a tube over hyperplane CHn−1;
(A2) a tube over totally geodesic CHk , where 1 ≤ k ≤ n − 2;
(B) a tube over totally real hyperbolic space RHn.

The purpose of this paper is to improve the above theorem and classify real hypersurfaces
in Mn(c) with η-recurrent shape operator, i.e., we prove the following theorem.

THEOREM 2. Let M be a real hypersurface in Mn(c), n ≥ 3, c 	= 0. Then its shape
operator A is η-recurrent if and only if M is locally congruent to to a ruled real hypersurface
or one of the following spaces:

(a) For c > 0:
(A1) a tube over hyperplane CPn−1;
(A2) a tube over totally geodesic CPk , where 1 ≤ k ≤ n − 2;
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(B) a tube over complex quadric Qn−1.

(b) For c < 0:
(A0) a horosphere;
(A1) a geodesic hypersphere or a tube over hyperplane CHn−1;
(A2) a tube over totally geodesic CHk , where 1 ≤ k ≤ n − 2;
(B) a tube over totally real hyperbolic space RHn.

2. Preliminaries

In this section we shall recall some fundamental identities and known results in the theory
of real hypersurfaces in a complex space form and fix some notations.

Let M be a connected real hypersurface isometrically immersed in Mn(c), n ≥ 3, N a
unit normal vector field on M and 〈, 〉 the Riemannian metric on M . We define a tensor field
φ of type (1,1), a vector field ξ and a 1-form η by

JX = φX + η(X)N, JN = −ξ , η(X) = 〈ξ,X〉
for any X ∈ Γ (T M). Then we have

φ2X = −X + η(X)ξ , φξ = 0 , η(φX) = 0 , η(ξ) = 1 . (1)

Denote by ∇ the Levi-Civita connection and A the shape operator on M . Then

(∇Xφ)Y = η(Y )AX − 〈AX,Y 〉ξ , ∇Xξ = φAX (2)

for any X,Y ∈ Γ (T M).
Let R be the curvature tensor of M . Then the equations of Gauss and Codazzi are given

respectively by

R(X, Y )Z = c{〈Y,Z〉X − 〈X,Z〉Y + 〈φY,Z〉φX − 〈φX,Z〉φY

−2〈φX, Y 〉φZ} + 〈AY,Z〉AX − 〈AX,Z〉AY

(∇XA)Y − (∇Y A)X = c{η(X)φY − η(Y )φX − 2〈φX, Y 〉ξ} .

This following lemma is needed in the next section.

LEMMA 3 ([9]). Let M be a non-Hopf real hypersurface in Mn(c), n ≥ 3, c 	= 0.
Suppose Aξ = αξ + βU and AU = βξ + γU , where β = ||φAξ || (> 0) and U =
−β−1φ2Aξ . If there exists a unit vector field Z ⊥ ξ,U, φU such that AZ = λZ and AφZ =
λφZ, then

(λ − γ )(λ2 − αλ − c) − β2λ = 0 .

Finally, we state without proof the following result concerning real hypersurfaces in
Mn(c) with η-parallel shape operator.
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THEOREM 4 ([8]). Let M be a real hypersurface in Mn(c), n ≥ 3, c 	= 0. Then its
shape operator A is η-parallel if and only if M is locally congruent to a ruled real hypersur-
face or one of the following spaces:

(a) For c > 0 :
(A1) a tube over hyperplane CPn−1;
(A2) a tube over totally geodesic CPk , where 1 ≤ k ≤ n − 2;
(B) a tube over complex quadric Qn−1.

(b) For c < 0 :
(A0) a horosphere;
(A1) a geodesic hypersphere or a tube over hyperplane CHn−1;
(A2) a tube over totally geodesic CHk , where 1 ≤ k ≤ n − 2;
(B) a tube over totally real hyperbolic space RHn.

3. Proof of Theorem 2

Let M be a real hypersurface in Mn(c), n ≥ 3, with η-recurrent shape operator, i.e.,

〈(∇XA)Y,Z〉 = ω(X)〈AY,Z〉 (3)

for any X,Y,Z ∈ Γ (D), where ω is a 1-form on M . By virtue of Theorem 1, we only need to
consider the non-Hopf case. In this case, β := ||φAξ || > 0 and we may define a unit vector

field U := −β−1φ2Aξ .
It suffices to prove that A is η-parallel or ω = 0 according to Theorem 4. Suppose to

the contrary that ω 	= 0. Let W ′ be the vector field dual to ω and b := ||φW ′||. Then b > 0
at some open subset G of M . Since we only study local geometric property, we may identify

M with this open subset G and define a unit vector field W = −b−1φ2W ′. Hence (3) can be
rewritten as

〈(∇XA)Y,Z〉 = b〈X,W 〉〈AY,Z〉 (4)

for any X,Y,Z ∈ Γ (D). It follow from the Codazzi equation, (4) and the fact b > 0 that

〈X,W 〉〈AY,Z〉 = 〈Y,W 〉〈AX,Z〉 .

By putting X = Z = W in the above equation, we obtain φAW = γφW , where γ =
〈AW,W 〉. Hence, after putting X = W in the above equation, we have

〈AY,Z〉 = γ 〈Y,W 〉〈Z,W 〉 (5)

for any Y,Z ∈ Γ (D).
By (4) and (5), we see that γ = 0 is equivalent to ω = 0. Hence, we get γ 	= 0. By

differentiating covariantly both sides of the above equation in the direction of X ∈ Γ (D);
with the help of (1), (2) and 5, we have
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〈(∇XA)Y,Z〉 − β〈Y, φAX〉〈U,Z〉 − β〈Z,φAX〉〈Y,U〉
= dγ (X)〈Y,W 〉〈Z,W 〉 + γ 〈Y,∇XW 〉〈Z,W 〉 + γ 〈Y,W 〉〈Z,∇XW 〉. (6)

By using (4) and (5), the above equation becomes

γ b〈X,W 〉〈Y,W 〉〈Z,W 〉 − γβ〈Y, φW 〉〈X,W 〉〈U,Z〉 − γβ〈Z,φW 〉〈X,W 〉〈Y,U〉
= dγ (X)〈Y,W 〉〈Z,W 〉 + γ 〈Y,∇XW 〉〈Z,W 〉 + γ 〈Y,W 〉〈Z,∇XW 〉 . (7)

If we let Y = Z = W in the above equation, then γ b〈X,W 〉 = dγ (X), for any X ∈ Γ (D).
With this fact, (7) reduces to

− β〈Y, φW 〉〈X,W 〉〈U,Z〉 − β〈Z,φW 〉〈X,W 〉〈Y,U〉
= 〈Y,∇XW 〉〈Z,W 〉 + 〈Y,W 〉〈Z,∇XW 〉 . (8)

Next, by letting X = W , Y = Z = φW in (8), we have 〈φW,U〉 = 0. Finally, after putting
X = W and Z = φW in (8), yields −βU = 〈φW,∇W W 〉W . Since both U and W are unit
vector fields, we may, without loss of generality, assume that U = W . This, together with (5),
yields AU = βξ + γU and AZ = 0, for any Z ⊥ U, ξ . According to Lemma 3, we can see
that γ = 0. This contradicts the fact that γ 	= 0 and so the proof is completed.

The following result has been obtained in [7].

THEOREM 5 ([7]). Let M be a real hypersurface in Mn(c), n ≥ 3, c 	= 0. Then M

satisfies

(∇XA)Y = {−c〈φX, Y 〉 + η(AY)〈X,φAξ〉 + η(AX)〈Y, φAξ〉
+ ε〈(φA − Aφ)X, Y 〉}ξ

for any X,Y ∈ Γ (D), where ε is a constant, if and only if M is locally congruent to one of
the spaces stated in Theorem 2.

By Theorem 2 and Theorem 5, we can characterize the η-recurrence of A by an expres-
sion of the covariant derivative of A on the holomorphic distribution.

COROLLARY 6. Let M be a real hypersurface in Mn(c), n ≥ 3, c 	= 0. Then the
following are equivalent:

1. the shape operator A is η-recurrent;
2. (∇XA)Y = {−c〈φX, Y 〉+η(AY)〈X,φAξ〉+η(AX)〈Y, φAξ〉+ε〈(φA−Aφ)X, Y 〉}ξ ,

for any X,Y ∈ Γ (D), where ε is a constant;
3. M is locally congruent to one of the spaces stated in Theorem 2.

ACKNOWLEDGEMENT. The author is thankful to the referee for several valuable com-
ments towards the improvement of the present paper.



528 TEE-HOW LOO

References

[ 1 ] J. BERNDT, Real hypersurfaces with constant principal curvatures in complex hyperbolic space, J. Reine
Angew. Math. 395, 132–141 (1989).

[ 2 ] T. E. CECIL and P. J. RYAN, Focal sets and real hypersurfaces in complex projective space, Trans. Am. Math.
Soc. 269, 481–499 (1982).

[ 3 ] T. HAMADA, On real hypersurfaces of a complex projective space with recurrent second fundamental form, J.
Ramanujan Math. Soc. 11, 103–107 (1996).

[ 4 ] T. HAMADA, On real hypersurfaces of a complex projective space with η-recurrent second fundamental tensor,
Nihonkai Math. J. 6, 153–163 (1995).

[ 5 ] M. KIMURA, Real hypersurfaces and complex submanifolds in complex projective space, Trans. Am. Math.
Soc. 296, 137–149 (1986).

[ 6 ] M. KIMURA and S. MAEDA, On real hypersurfaces of a complex projective space, Math. Z. 202, 299–311
(1989).

[ 7 ] S. H. KON and T. H. LOO, On characterizations of real hypersurfaces in a complex space form with η-parallel
shape operator, Can. Math. Bull. 55, 114–126 (2012).

[ 8 ] S. H. KON and T. H. LOO, Real hypersurfaces in a complex space form with η-parallel shape operator, Math.
Z. 269, 47–58 (2011).

[ 9 ] S. H. KON, T. H. LOO and S. REN, Real hypersurfaces in a complex space form with a condition on the
structure Jacobi operator, Math. Slovaca 64, 1007–1018 (2014).

[10] M. LOHNHERR and H. RECKZIEGEL, On ruled real hypersurfaces in complex space forms, Geom. Dedic. 74,
267–286 (1999).

[11] S. M. LYU and Y. J. SUH, Real hypersurfaces in complex hyperbolic space with η-recurrent second funda-
mental tensor, Nihonkai Math. J. 8, 19–27 (1997).

[12] S. MONTIEL, Real hypersurfaces of a complex hyperbolic space, J. Math. Soc. Jpn. 37, 515–535 (1985).
[13] Y. J. SUH, On real hypersurfaces of a complex space forms with η-parallel Ricci tensor, Tsukuba J. Math. 14,

27–37 (1990).
[14] R. TAKAGI, On homogeneous real hypersurfaces in a complex projective space, Osaka J. Math. 10, 495–506

(1973).

Present Address:
INSTITUTE OF MATHEMATICAL SCIENCES,
UNIVERSITY OF MALAYA,
50603 KUALA LUMPUR, MALAYSIA.
e-mail: looth@um.edu.my



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /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 false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /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 false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /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 (Japan Color 2001 Coated)
  /PDFXOutputConditionIdentifier (JC200103)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ARA (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /BGR (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CHS (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CHT (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CZE (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DAN (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ENU (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ETI (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /FRA (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /GRE (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /HEB (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /HRV (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /HUN (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ITA (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /JPN <FEFFff08682aff0956fd969b6587732e53705237793e306e51fa529b6a5f306b90693057305f002000410064006f0062006500200050004400460020658766f830924f5c62103057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e30593002>
    /KOR (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /LTH (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /LVI (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /NLD (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /NOR (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /POL (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /PTB (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /RUM (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /RUS (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /SKY (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /SLV (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /SUO (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /SVE (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /TUR (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /UKR (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  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
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Japan Color 2001 Coated)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive true
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 0
      /MarksWeight 0.283460
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


