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Abstract Localized radiative energy transfer from a near-
field emitter to a magnetic thin film structure is investi-
gated. A magnetic thin film stack is placed in the near-
field of the plasmonic nano-antenna to utilize the evanescent
mode coupling between the nano-antenna and magnetic thin
film stack. A bow-tie nano-optical antenna is excited with
a tightly focused beam of light to improve near-field radia-
tive energy transfer from the antenna to the magnetic thin
film structure. A tightly focused incident optical beam with
a wide angular spectrum is formulated using Richards–Wolf
vector field equations. Radiative energy transfer is investi-
gated using a frequency domain 3D finite element method
solution of Maxwell’s equations. Localized radiative energy
transfer between the near-field emitter and the magnetic thin
film structure is quantified for a given optical laser power
at various distances between the near-field emitter and mag-
netic thin film.

1 Introduction

Emerging nano-scale plasmonic applications, such as heat-
assisted magnetic recording (HAMR), require localized ra-
diative energy transfer that can be achieved using intense op-
tical spots beyond the diffraction limit [1–3]. When objects
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are separated by less than a subwavelength scale, the radia-
tive energy transfer between the surfaces can be several or-
ders higher than predicted by Planck’s blackbody radiation.
The drastic improvement of the radiative energy transfer has
potential applications in emerging technologies including
heat-assisted magnetic recording [1–3], thermophotovoltaic
energy devices [4, 5], and optically-assisted nanomanufac-
turing [6, 7].

Recently, there has been increasing research on the ra-
diative energy exchange between objects separated by less
than a subwavelength scale. In recent studies, Francoeur et
al. [8, 9] and Shen et al. [10] demonstrated that the surface
phonon polaritons improve the radiative energy transfer be-
tween two surfaces at small gaps. Rousseau et al. [11] in-
vestigated an experimental setup that can measure the con-
ductance when the objects are separated by varying the dis-
tances between 30 nm and 2.5 μm. The experimental data
by Rousseau et al. [11] confirms the theoretical results that
the near-field radiative energy transfer can be substantially
improved at the nanoscale. These studies have demonstrated
the potential for engineering near-field emitters for potential
applications. Additionally, it has been shown that the radia-
tive energy transfer can be tuned via multiple thin films sup-
porting surface plasmon polaritons [12–15]. Laser-induced
radiative energy transfer involving a scanning probe micro-
scope tip has also been investigated in the literature [16, 17].

An optical nano-antenna can be utilized as a near-field
emitter for radiative energy transfer to an object placed in the
close vicinity. Antennas have been an efficient means to cou-
ple incident electromagnetic energy with small scale elec-
tronic devices. A similar coupling mechanism is applicable
at optical frequencies between nano-antennas operating at
optical frequencies and objects with feature dimensions be-
low the diffraction limit [18–23]. At optical frequencies, a
nanoscale metallic antenna can be utilized to couple an in-
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cident optical beam to length scales much smaller than the
diffraction limit.

In this study, the radiative energy transfer from a gold
bow-tie nano-antenna to a magnetic thin film layer is inves-
tigated. A tightly focused beam of light with a wide angular
spectrum illuminates the near-field emitter. In Sect. 2, the
formulation for the focused beam model based on Richards–
Wolf vector field theory and details of the numerical calcu-
lations are presented. In Sect. 3, the radiative energy trans-
fer between the near-field emitter and the magnetic thin film
structure is studied. Localized radiative energy transfer be-
tween the emitter and the thin film structure is quantified
for a given optical laser power at various distances between
them. Concluding remarks appear in Sect. 4.

2 Theory

For enhanced localized radiative energy transfer to a mag-
netic thin-film stack, a bow-tie antenna is used in this study.
A bow-tie antenna in the vicinity of the magnetic thin-film
structure is illustrated in Fig. 1. An oblique view of the prob-
lem geometry is illustrated in Fig. 1(a). Details of the mag-
netic thin-film stack and some physical parameters regard-
ing the antenna geometry that will be investigated in this
study are shown in Fig. 1(b). The bow-tie antenna consists
of two triangular gold particles that are separated with a dis-
tance of G as shown in Fig. 1. The physical separation be-
tween the antenna and the magnetic thin film is D.

The nano-antenna in this study is excited using a focused
beam of light from an optical lens. The propagating direction

of the incident beam is in the ẑ-direction. To model the inci-
dent focused beam, we used the Richards–Wolf theory [24,
25]. A tightly focused beam of light has a wide angular spec-
trum. The Richards–Wolf theory [24, 25] provides an accu-
rate representation of an incident beam near the focus of an
aplanatic lens. Using the Richards–Wolf vector field repre-
sentation [24, 25], the total electric field in the vicinity of
the focus is given as

E(rp) = − i

λ

∫ α

0
dθ sin θ

∫ 2π

0
dφ a(θ,φ) exp(−ik · rp),

(1)

where α is the half angle of the beam, rp is the observation
point

rp = xpx̂ +ypŷ +zpẑ = rp cosφpx̂ + rp sinφpŷ +zpẑ, (2)

and

k = 2π

λ
(sin θ cosφx̂ + sin θ sinφŷ − cos θ ẑ). (3)

In (2) and (3), λ is the wavelength, rp =
√

x2
p + y2

p , and

φp = arctan(yp/xp). In (1), a(θ,φ) is the weighting vector
which is given as

a(θ,φ) =
⎡
⎢⎣

cos θ cos2 φ + sin2 φ

cos θ cosφ sinφ − cosφ sinφ

sin θ cosφ

⎤
⎥⎦√

cos θ. (4)

Fig. 1 (a) An oblique view of the problem geometry involving a bow-tie antenna and a magnetic thin-film stack. (b) A cross-section shows the
details of the magnetic thin-film and the antenna’s geometry
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The power of the incident beam propagating in the ẑ-
direction is given by the Poynting’s vector

Pz = Re

[∫ ∫
S1

(
1

2
Ei(r) × Hi∗(r)

)
· n̂1 dS

]
, (5)

where Ei(r) is the incident electric field given by (1) and the
Hi(r) is obtained using Maxwell’s equation. The integration
surface S1, shown in Fig. 1(b), is perpendicular to the direc-
tion of propagation.

The incident electric field, given by (1), represents the
optical beam generated by the lens system in the absence of
the nano-antenna and magnetic thin film stack. Once the in-
cident electric field interacts with the antenna and the mag-
netic thin film stack, scattered fields Es(r) are generated.
The total electric field Et (r) is composed of two compo-
nents

Et (r) = Ei (r) + Es(r), (6)

where Et (r), Ei (r), and Es(r) are the total, incident, and
scattered electric field components, respectively. In this
study, to obtain the scattered field, Es(r), we used a 3D
finite element method (FEM) based full-wave solution of
Maxwell’s equations. To represent the scattering geometries
accurately, tetrahedral elements are used to discretize the
computational domain. Radiation boundary conditions are
used in FEM simulations. On the tetrahedral elements, edge
basis functions and second-order interpolation functions are
used to expand the functions. Adaptive mesh refinement is
used to improve the coarse solution regions with high field
intensities and large field gradients. Adaptive mesh refine-
ment helps to obtain accurate results for different types of
geometries. Once the scattered field is solved via the FEM,
the total field can be obtained using (6).

Conversion of the field quantities into power quantities is
achieved by applying the Poynting’s theorem [27, 28] to the
geometry given in Fig. 1. The dissipated power within the

sample due to the near-field electromagnetic radiation can
be obtained by applying Poynting’s theorem [27, 28] to the
geometry in Fig. 1 as
∫ ∫ ∫

VM

σ |E(r)|2 dV

=
∫ ∫

S1

(
1

2
E(r) × H∗(r)

)
· n̂1 dS

−
∫ ∫

S2

(
1

2
E(r) × H∗(r)

)
· n̂2 dS

−
∫ ∫ ∫

VA

σ |E(r)|2 dV

− 2iw

∫ ∫ ∫
V

(
1

4
ε|E(r)|2 + 1

4
μ|H(r)|2

)
dV, (7)

where VM represents the magnetic layer, VA represents the
antenna particles, and S1 and S2 are the surfaces perpendicu-
lar to the direction of propagation shown in Fig. 1. The term
on the left-hand side of the equation represents the optical
power dissipated over the magnetic film. The first and sec-
ond terms on the right-hand side of the equation represent
the optical power entering and exiting the structures from
surfaces S1 and S2, respectively. The third term represents
the optical power dissipated over antenna particles, and the
last term represents the complex reactive energy stored in
the volume between S1 and S2. Equation (7) along with (1)
and (6) will be utilized to obtain the optical dissipated power
profiles over the magnetic film.

3 Results

In this study, the power of the incident optical beam on the
antenna is taken as Pz = 100 mW and the operating wave-
length is 700 nm. The half-beam angle α is selected as 60◦,
which corresponds to a numerical aperture of about 0.86.

Fig. 2 (a) Intensity distribution
[V2/m2] of the incident optical
beam onto the nano-antenna.
(b) Dissipated optical power
density profile [mW/nm3] in the
cobalt magnetic recording
medium
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Fig. 3 Dissipated optical power density [mW/nm3] in the cobalt
magnetic recording medium as a function of distance from the
nano-antenna

The intensity distribution of the incident optical beam onto
the nano-antenna is illustrated in Fig. 2(a) for an input power
of 100 mW. The optical beam shown in Fig. 2(a) is linearly
polarized in the x̂-direction. The direction of the polariza-
tion of the incident radiation and the orientation of the an-
tenna geometry play an important role in the radiative en-
ergy transfer process. If the incident polarization is along
the long-axis of the antenna as shown in Fig. 1, then the
incident electromagnetic radiation creates induced currents
along this axis in the antenna. These induced currents are the
source of charge accumulation at the ends of the antenna.
The charges created across the gap separating the metallic
parts of the antenna have opposite polarity. The oscillation
of the charges with opposite polarity is the source of local-
ized radiative energy transfer to the magnetic thin film stack.

The thickness of the gold antenna is selected as 20 nm
and the antenna particles are separated by 20 nm. The mag-
netic thin film stack is composed of a 10 nm magnetic
layer, 2 nm insulator layer, 100 nm heat-sink layer deposited
over a substrate. The dielectric constants of metals at dif-
ferent wavelength are obtained from Palik [26]. The dissi-
pated optical power density profile in the magnetic record-
ing medium is given in Fig. 2(b) when the antenna is placed
10 nm away from the magnetic thin film stack. The results
indicate that a strong localized radiative energy transfer is
obtained between the antenna and magnetic thin film.

An important parameter in the radiative energy trans-
fer from the antenna to the magnetic thin film stack is the
distance between the antenna and magnetic thin film. In
Fig. 3, localized radiative energy transfer between the near-
field emitter and the magnetic thin film structure is quanti-
fied at various distances between the near-field emitter and
magnetic thin film. The results show the sharp drop in the
radiative energy transfer from the antenna to the magnetic

thin film. The gold bow-tie nano-antenna primarily utilizes
evanescent waves to couple optical energy to the magnetic
thin film stack. As the distance is increased from 4 to 15 nm,
the dissipated power density reduces from 2.4 × 10−5 to
1.3 × 10−5 mW/nm3. It is obvious that the evanescent com-
ponent of the electromagnetic field is particularly important
in large radiative energy transfer from the nano-antenna.

4 Conclusion

Radiative energy transfer from a nanoscale bow-tie optical
antenna to a magnetic thin film stack was investigated. The
dissipated optical power density profile in the magnetic thin
film stack shows a strong localized radiative energy trans-
fer from the nano-antenna. Localized radiative energy trans-
fer between the near-field emitter and the magnetic thin film
structure was quantified for a given optical laser power at
various distances between the near-field emitter and mag-
netic thin film.

Acknowledgements This work is supported by TUBITAK under
project number 108T482 and by Marie Curie International Reintegra-
tion Grant (IRG) to Kursat Sendur (MIRG-CT-2007-203690) and to M.
Pinar Menguc (NF-RAD (239382) through FP7-PEOPLE-IRG-2008).
Kursat Sendur acknowledges partial support from the Turkish Acad-
emy of Sciences.

References

1. W.A. Challener, C. Peng, A.V. Itagi, D. Karns, W. Peng, Y.
Peng, X. Yang, X. Zhu, N.J. Gokemeijer, Y.-T. Hsia, G. Ju,
R.E. Rottmayer, M.A. Seigler, E.C. Gage, Heat-assisted magnetic
recording by a near-field transducer with efficient optical energy
transfer. Nat. Photonics 3, 220–224 (2009)

2. T. McDaniel, W. Challener, K. Sendur, Issues in heat assisted per-
pendicular recording. IEEE Trans. Magn. 39, 1972–1979 (2003)

3. K. Sendur, C. Peng, W. Challener, Near-field radiation from a
ridge waveguide transducer in the vicinity of a solid immersion
lens. Phys. Rev. Lett. 94, 043901 (2005)

4. A. Narayanaswamy, G. Chen, Surface modes for near field ther-
mophotovoltaics. Appl. Phys. Lett. 82, 3544–3546 (2003)

5. R.S. DiMatteo, P. Greiff, S.L. Finberg, K. Young-Waithe, H.K.H.
Choy, M.M. Masaki, C.G. Fonstad, Enhanced photogeneration of
carriers in a semiconductor via coupling across a nonisothermal
nanoscale vacuum gap. Appl. Phys. Lett. 79, 1894 (2001)

6. Y.-F. Lu, B. Hu, Z.-H. Mai, W.-J. Wang, W.-K. Chim, T.-C. Chong,
Laser-scanning probe microscope based nanoprocessing of elec-
tronics materials. Jpn. J. Appl. Phys. 40, 4395–4398 (2001)

7. A. Chimmalgi, C.P. Grigoropoulos, K. Komvopoulos, Surface
nanostructuring by nano-/femtosecond laser-assisted scanning
force microscopy. J. Appl. Phys. 97, 104319 (2005)

8. M. Francoeur, M.P. Menguc, Role of the fluctuational electrody-
namics theory in near-field radiative heat transfer. J. Quant. Spec-
trosc. Radiat. Transf. 109, 280–293 (2008)

9. M. Francoeur, M.P. Menguc, R. Vaillon, Near-field radiative heat
transfer enhancement via surface phonon-polaritons coupling in
thin films. Appl. Phys. Lett. 93, 043109 (2008)



Localized radiative energy transfer from a plasmonic bow-tie nano-antenna to a magnetic thin film stack 707

10. S. Shen, A. Narayanaswamy, G. Chen, Surface phonon polaritons
mediated energy transfer between nanoscale gaps. Nano Lett. 9,
2909–2913 (2009)

11. E. Rousseau, A. Siria, G. Jourdan, S. Volz, F. Comin, J. Chevrier,
J.-J. Greffet, Radiative heat transfer at the nanoscale. Nat. Photon-
ics 3, 514–517 (2009)

12. P. Ben-Abdallah, K. Joulain, J. Drevillon, G. Domingues, Tailor-
ing the local density of states of nonradiative field at the surface
of nanolayered materials. Appl. Phys. Lett. 94, 153117 (2009)

13. M. Francoeur, M.P. Menguc, R. Vaillon, Solution of near-field
thermal radiation in one-dimensional layered media using dyadic
Green’s functions and the scattering matrix method. J. Quant.
Spectrosc. Radiat. Transf. 110, 2002–2018 (2009)

14. M. Francoeur, M.P. Menguc, R. Vaillon, Local density of electro-
magnetic states within a nanometric gap formed between two thin
films supporting surface phonon polaritons. J. Appl. Phys. 107,
034313 (2010)

15. M. Francoeur, M.P. Menguc, R. Vaillon, Spectral tuning of near-
field radiative heat flux between two thin silicon carbide films.
J. Phys. D, Appl. Phys. 43, 075501 (2010)

16. E.A. Hawes, J.T. Hastings, C. Crofcheck, M.P. Menguc, Spatial
selective melting and evaporation of nanosized gold particles. Opt.
Lett. 33, 1383–1385 (2008)

17. A. Downes, D. Salter, A. Elfick, Heating effects in tip-enhanced
optical microscopy. Opt. Express 14, 5216–5222 (2006)

18. R.D. Grober, R.J. Schoelkopf, D.E. Prober, Optical antenna: to-
wards a unit efficiency near-field optical probe. Appl. Phys. Lett.
70, 1354–1356 (1997)

19. K. Sendur, W. Challener, Near-field radiation of bow-tie anten-
nas and apertures at optical frequencies. J. Microsc. 210, 279–283
(2003)

20. L. Novotny, Effective wavelength scaling for optical antennas.
Phys. Rev. Lett. 98, 266802 (2007)

21. K.B. Crozier, A. Sundaramurthy, G.S. Kino, C.F. Quate, Optical
antennas: resonators for local field enhancement. J. Appl. Phys.
94, 4632–4642 (2003)

22. P. Muhlschlegel, H.-J. Eisler, O.J.F. Martin, B. Hecht, D.W. Pohl,
Resonant optical antennas. Science 308, 1607–1609 (2005)

23. K. Sendur, E. Baran, Near-field optical power transmission of di-
pole nano-antennas. Appl. Phys. B 96, 325–335 (2009)

24. E. Wolf, Electromagnetic diffraction in optical systems I. An inte-
gral representation of the image field. Proc. R. Soc. Lond. A 253,
349–357 (1959)

25. B. Richards, E. Wolf, Electromagnetic diffraction in optical sys-
tems II. Structure of the image field in an aplanatic system. Proc.
R. Soc. Lond. A 253, 358–379 (1959)

26. E.D. Palik, Handbook of Optical Constants of Solids (Academic
Press, San Diego, 1998)

27. C.A. Balanis, Advanced Engineering Electromagnetics (Wiley,
New York, 1989)

28. D.K. Cheng, Field and Wave Electromagnetics (Addison-Wesley,
New York, 1983)


	Localized radiative energy transfer from a plasmonic bow-tie nano-antenna to a magnetic thin film stack
	Abstract
	Introduction
	Theory
	Results
	Conclusion
	Acknowledgements
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. 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 best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200037000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003000200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
  /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 /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


