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Abstract 
 
 

 This paper explores a new possible type of high-power mesoband radiator.  This consists of a pair of 
dipoles, one electric and one magnetic, with aligned vectors, but π/2 (90°) out of phase.  This gives a circular 
polarization in the far field.  
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1. Introduction 

 

 For mesoband high-power radiators [21] we need appropriate antennas to radiate the energy from some 

source such as a switched oscillator.  Various types are possible [12-18, 20].  Here we consider yet another kind. 

 

 Noting that the switched oscillator can be described by a resonant circuit (for frequencies of interest), we 

can consider a combination of loop (magnetic dipole) and electric dipole as a resonant circuit matched to the source 

in an appropriate way. By making the magnetic dipole moment m→  parallel to the electrical dipole moment p→ , but 

out of phase by π/2 (90°) we can achieve approximate circular polarization in the far field. 
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2. Crosspolarized Electric and Magnetic Dipoles, π/2 Out of Phase 

 

 Consider the basic antenna geometry in Fig. 2.1, which schematically illustrates the approach.  Here we 

have electric and magnetic dipole moments given by 

 

 ( ) ( ) ( ) ( )1 , 1z zp s p s m s m s
→ →→ →= =

� �� �  

 s jω≡ Ω+ ≡  Laplace-transform variable or complex frequency (2.1) 

 ~ ≡  Laplace transform (two-sided) 

 

Our concern here is with a parallel resonant frequency 
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There are also radiation losses which shift 0s  over into the left half plane [LHP].  Such are not included in the 

present analysis. 

 

 Here we have cylindrical ( , , zφΨ ) coordinates 
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and spherical ( , ,r θ φ ) coordinates 

 

 
( ) ( )

1/ 22 2 , arcsin

sin , cos

r z
r

r z r

θ

θ θ

Ψ⎛ ⎞⎡ ⎤= Ψ + = ⎜ ⎟⎢ ⎥⎣ ⎦ ⎝ ⎠
Ψ = =

 (2.4) 

 

The identity dyadic is 



4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2.1  Combined Electric and Magnetic Dipoles 
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and an important transverse dyadic is 
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 Dipoles have fields of the form [3] 
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The dipole moments are related to voltage and current as 

 



6 

 

( ) ( ) ( )

( ) ( )
( ) ( ) ( )L C Q

e ee e e

hh

e h h e e

p s Q s h C V s h

m s I s A

V s s I s s

→ →→

→→

= =

=

= =

�

�

� �

�

� �
 (2.8) 

 

 Previous consideration of combined electric and magnetic dipoles [3, 4, 7-11] have the dipoles at right 

angles and in phase to give a cardiod pattern.  In this case, in the main-beam direction the ratio of the electric and 

magnetic fields is 0Z , including for the near-field terms.  The present case is different.  The dipoles are π/2 out of 

phase and parallel as in (2.8). 

 

 Choosing 
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dipoles give fields of in the form [3] 

 

 

( )

( ) ( )

( ) ( )

3 0

0 02

2
0

0

( , ) ( , ) ( , )

1 1 3 1 1 1 1
4

3 1 1 1 1 1 1
4

1 1 1 1
4

( , ) ( , ) ( , )

p m

r r r z

r r z r z

r z r z

m p

E r s E r s E r s

e p s
r

s Z p s m s
r

s p s m s
r c

H r s H r s H r s

γ
επ

μ
π

μ
μ

π

→ → →→ → →

↔→ → →−

→↔→ → → →

→↔ → →

→ → →→ → →

= +

⎡ ⎡ ⎤
= −⎢ ⎢ ⎥

⎢ ⎢ ⎥⎣ ⎦⎣
⎡ ⎤⎡ ⎤

+ − + ×⎢ ⎥⎢ ⎥
⎢ ⎥⎢ ⎥⎣ ⎦⎣ ⎦

⎤⎡ ⎤
+ − + × ⎥⎢ ⎥

⎥⎢ ⎥⎣ ⎦⎦

= +

=

� � �

�i

� �i

�i

( )

( ) ( )

( ) ( )

3

2

2

2

1 3 1 1 1 1
4

1 3 1 1 1 1 1 1
4

1 11 1 1 1
4

r r r z

r r z r z

r z r z

e m s
r

s m s p s
cr

s m s p s
r cc

γ

π

π

π

↔→ → →−

→↔→ → → →

→↔ → →

⎡ ⎡ ⎤
−⎢ ⎢ ⎥

⎢ ⎢ ⎥⎣ ⎦⎣
⎡ ⎤⎡ ⎤

+ − − ×⎢ ⎥⎢ ⎥
⎢ ⎥⎢ ⎥⎣ ⎦⎣ ⎦

⎤⎡ ⎤
+ − + × ⎥⎢ ⎥

⎥⎢ ⎥⎣ ⎦⎦

�i

� �i

� �i
 (2.10) 

 

 Now, specializing to the resonant frequency 0jω , set 
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which implies 
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Note the convention here.  In Fig. 2.1 m→  is taken as parallel to p→ .  By reversing the loop connections we could 

reverse the polarity of m→ .  This will interchange the roles of right- and left- handed circular polarization. 
 

 At this resonant frequency, then replace m�  by p�  in (2.10), and noting that 
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gives 
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 Now look at the farfield, the 1r−  term, which is 
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Here we have, noting an oscillation as 0j te ω , a far field with f fE H
→ →

×
� �

 in the 1 r
→

 direction, and a sense of 

polarization given by (at a constant r) 

 

 0 021 1 1 1
jj t j tj e e e
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ω ω
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 (2.16) 

 

As one looks in the 1 r
→

 direction this represents left-handed circular polarization (counterclockwise).  By reversing 

the loop connections in Fig. 2.1, this would give right- handed circular polarization.  Note the sin(θ ) term making 

the pattern zero on the z axis.  This antenna can then be constructed in two complementary forms which are mirror 

images of each other. 
 
 Note that the near-field terms ( 2r−  and 3r− ) are not quite as simple, having radial as well as transverse 

components.  However, these simplify on the equator ( / 2θ π= ). 
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3. Some Considerations Concerning Antenna Geometry 

 

 The previous section assumes some ideal electric- and magnetic-dipole antennas.  There are various ways 

one might realize these.  For such designs an important consideration is symmetry [24]. 

 

 A first consideration is that of colocating the effective centers of the electric and magnetic dipoles.  Then in 

Fig. 2.1 move the loop so that it is centered on the z axis as well as being of circular shape (approximately a body of 

revolution centered on the z axis).  The electric dipole can also be a body of revolution about the z axis, as wall 

being symmetric with respect to the xy plane. 

 

 Consider then the geometry in Fig. 3.1.  The magnetic dipole takes a form which is approximately a thin 

annular disk lying on the xy plane.  As in Fig. 3.1A this interferes very little with the electric field from the electric 

dipole due to the symmetry with respect to the xy plane.  The capacitance and equivalent height of the electric dipole 

are governed by its shape (fatness and length). 

 

 The electric dipole takes a shape which is narrow near the origin so as to have minimal interference with 

the magnetic field from the magnetic dipole as in Fig. 3.1B.  This leads to a shape of the electric dipole much like 

the ACD (asymptotic conical dipole) [2, 6].  In this context one can readily calculate Ce  and eh
→

.  There will be 

some (ideally small) interference with the magnetic field of the magnetic dipole.  Detailed calculation or 

measurement can estimate this. 
 

 The annular-disk loop, as in Fig. 3.2, is described by 

 

 1Ψ ≡  inner radius 

 2Ψ ≡  outer radius  (3.1) 

 

There is then some effective radius, 0Ψ , for the effective area 

 

 
2
0

1 0 2

hA π= Ψ

Ψ < Ψ < Ψ
 (3.2) 

 

For highly inductive loops with 

 

 2 1 0Ψ − Ψ << Ψ  (3.3) 

 

then, approximately, we have 
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A. Electric-field distribution from electric dipole. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

B. Magnetic-field distribution from magnetic dipole. 

 

 

Fig. 3.1  Symmetric Combination of Electric and Magnetic Dipoles 
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Fig. 3.2  Annular-Disk Loop 
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For low-inductance loops without the (3.3) approximation one can resort to a more detailed calculation. 

 

 For such highly inductive loops we can approximate the loop by a thin toroidal loop as in Fig. 3.3.  In this 

case we can use the equivalent radius, b, of a strip as [22] 
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We then go to the well-known inductance formula [23] 
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Fig. 3.3  Equivalent Toroidal Loop 
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 The annular disk will have some (ideally small) thickness.  However, at the edges one may wish to thicken 

them to minimize losses [19] and high electric fields.  Consider a rollup on these edges as in Fig. 3.4.  As shown in 

[5] a rollup of radius b’ is approximately equivalent to a disk edge extending out an extra distance of b’ to the ideal-

disk outer radius of 2Ψ .  The same result can be applied to a rollup on the inner edge, extending 1Ψ  to a radius 

smaller by the b’ of the inner rollup. 

 

 Another consideration for loop design concerns higher-order terms in the current and charge on the loop.  If 

the loop is cut at one place to connect the source, there is also a charge displacement across the loop, particularly at 

high frequencies.  This can be avoided by a technique used in the MGL (multigap loop) [1].  As illustrated in 

Fig. 3.5 one can suppress the electric-dipole term by cutting the loop into two half-loops driven in parallel.  This 

reduces the loop parameters as 
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Fig. 3.4.  Rollup to Avoid Sharp Edge of Annular Disk:  Illustrated for Outer Edge. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.5  Loop Connections to Remove Electric-Dipole Term 
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where the subscript “1” indicates the parameter for the single-turn loop, being now applied to the half-turn loop.  

Here Lh  needs to be increased some to allow for the lead inductances.  This needs to be taken into account when 

balancing the electric- and magnetic-dipole moments. 
 

 In balancing the electric- and magnetic-dipole moments there are then some steps to follow: 

 

1. Adjust Ce  and Lh  to match desired 0ω . 

2. Adjust eh
→

 and hA
→

 to match | |p→  to | | /m c→ . 

 

This gives two constraints on four parameters.  Noting the scaling, if one chooses one of the parameters, this still 

leaves three, giving various possibilities.  For the electric dipole eh
→

 and Ce  are independent within geometric 

constraints.  Similarly, for the magnetic dipole hA
→

 and Lh  are independent within geometric constraints.  One of 

these constraints on how much the parameters can be varied is the electrically small constraint.  Note that we can 

add to Ce  and Lh , if needed by “trimming” elements which do not contribute to eh
→

 and hA
→

, respectively. 
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4. Combination of Antenna with Switched Oscillator  

 

 Having chosen our antenna parameters, we can now consider matching the antenna to a source.  Let us 

consider the switched oscillator as such a source [20] as indicated in Fig. 4.1.  The oscillator is approximated as a 

quarter-wave resonant transmission line.  While the center conductor is charged, the blocking capacitor Cb  keeps 

the charging voltage 0V  off the antenna.  The closing switch is represented by a voltage which we can approximate 

as 0V /s, except for the (sufficiently fast) risetime. 
 

 With a transmission-line characteristic impedance of cZ , the switched oscillator has a source impedance 

due to a short circuit at the switch end of 
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The open-circuit voltage out of the switched oscillator is 
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 s jω≡ Ω + ≡  Laplace-transform variable or complex frequency (4.2) 

 ~ ≡  two-sided Laplace transform 

 

Like the antenna, the switched oscillator is tuned to 0ω , for which (near 0ω ) 
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Fig. 4.1  Switched Oscillator Driving Antenna 

+ + _ _ 

+

_ 

sZ�  

0
4
λ

 

sV�  

sZ�  

aZ�  

0
5

V
 

sV�  

bC  

antenna source blocking 
capacitor 



17 

 ( ) [ ]

0

1
0

0

1 0
0

2 1

tan cos 1
v 2

2sin
2

s c c

c c

jV

Z j Z j Z j

Z j Z j

π ω
π ωω ω ω

ω

ωπ ω
ω π ω

−

−

Δ
⎛ ⎞⎡ ⎤Δ⎛ ⎞= + Δ +⎜ ⎟⎢ ⎥⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎣ ⎦⎝ ⎠

⎛ ⎞Δ
− −⎜ ⎟ Δ⎝ ⎠

�

A� �

� �

 (4.3) 

 

 The antenna has an impedance 
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Near 0ω  this is 
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 This allows us to set (near 0ω ) 
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The combination of the source with the antenna can be considered as a voltage divider.  As af  increases the fraction 

of source voltage on the antenna increases.  This implies for a given 0ω , a large La  and associated small Ca .  

However, there are other considerations, including large p→  and m→ .  Note that the impedance of Cb , being finite at 

0ω , is neglected for this analysis. 
 

 With the switched oscillator matched to the antenna, we next need to estimate the dipole moments at 

resonance.  The antenna voltage near resonance is 
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Of course, this is not exact, since we have neglected losses which move the resonance, at least a little, into the left-

half s plane. 

 

 Now reinterpret (4.7) in terms of s to achieve a dominant term near resonances as 
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 (4.8) 

 

Including the conjugate pole we have 
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π

ω
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= −

� �
 (4.9) 

 

In time domain this resonant term is 

 

 
( ) ( )

( ) ( )

*
0 00

0 0

2

4 cos

s t s t
a a

a

V t f V e e u t

f V t u t

π

ω
π

⎡ ⎤
− +⎢ ⎥

⎣ ⎦

= −

�
 (4.10) 

 

This gives, for small losses, the time-domain form of the resonance at modestly early times.  There are other 

transients not included here.  Note also that there is a delay due to the length of the switched oscillator which is not 

included in (4.10).  Subtracting this delay gives 

 

 ( ) 0 0
0

4 sin
2 2a aV t f V t u tπ πω

π ω
⎛ ⎞⎛ ⎞= − −⎜ ⎟⎜ ⎟

⎝ ⎠ ⎝ ⎠
 (4.11) 

 

which needs to be multiplied by 02
t

e

πα
ω

⎡ ⎤
− −⎢ ⎥

⎣ ⎦  to account for radiation and other losses. 
 

 From Section 2 we have 



19 

 

 ( ) ( )( )e a e a ocp s C V s C f V jω= =� ��  (4.12) 

 

from which the time-domain form is 

 

 ( ) ( )e ap t C V t=�  (4.13) 

 

It is this that we wish to maximize, noting that ( )m t  is constrained to this with a / 2π  phase shift.  Going back to 

(2.14) gives the far fields. 

 

 

 

 

 

5. Concluding Remarks 

 

 In this new form of mesoband radiator the energy sloshes back and forth between inductance and 

capacitance (in both the source and antenna), instead of being lost in a resistive termination.  Of course there are still 

the radiation losses and losses in the conductors, dielectrics, and the high-voltage switch.  These losses may also 

affect the quadrature relation between p�  and m� , giving some (small) dependence on φ .  The foregoing is, after all, 

a high-Q approximation. 

 

 While our primary concern is with the far fields, there are corrections for the near fields depending on the 

distance to the target.  There are also higher-order antenna terms (quadrupole, etc.) 



20 

References 

1. C. E. Baum, “The Multi-Gap Cylindrical Loop in Non-Conducting Media”, Sensor and Simulation Note 41, 
May 1967. 

2. C. E. Baum, “An Equivalent-Charge Method for Defining Geometries of Dipole Antennas”, Sensor and 
Simulation Note 72, January 1969. 

3. C. E. Baum, “Some Characteristics of Electric and Magnetic Dipole Antennas for Radiating Transient Pulses”, 
Sensor and Simulation Note 125, January 1971. 

4. J. S. Yu, C.-L. J. Chen, and C. E. Baum, “Multipole Radiations:  Formulation and Evaluation for Small EMP 
Simulators”, Sensor and Simulation Note 243, July 1978. 

5. D. V. Giri and C. E. Baum, “Equivalent Displacement for a High-Voltage Rollup on the Edge of a Conducting 
Sheet”, Sensor and Simulation Note 294, October 1986. 

6. G. D. Sower, “Optimization of the Asymptotic Conical Dipole”, Sensor and Simulation Note 295, October 
1986. 

7. E. G. Farr and J. S. Hofstra, “An Incident Field Sensor for EMP Measurements”, Sensor and Simulation Note 
319, November 1989. 

8. C. E. Baum, “General Properties of Antennas”, Sensor and Simulation Note 330, July 1991; IEEE Trans. EMC, 
2002, pp. 18-24. 

9. F. M. Tesche, “The p x m Antenna and Applications to Radiated Field Testing of Electrical Systems Part 1—
Theory and Numerical Simulations”, Sensor and Simulation Note 407, July 1997. 

10. F. M. Tesche and T. Karlsson, “The p x m Antenna and Application to Radiated Field Testing of Electrical 
Systems Part 2—Experimental Considerations”, Sensor and Simulation Note 409, August 1997. 

11. E. G. Farr, C. E. Baum, W. D. Prather, and T. Tran, “A Two-Channel Balanced-Dipole Antenna (BDA) With 
Reversible Antenna Pattern Operating at 50 Ohms”, Sensor and Simulation Note 441, December 1999. 

12. C. E. Baum, “Antennas for the Switched-Oscillator Source”, Sensor and Simulation Note 455, March 2001. 

13. C. E. Baum, “Differential Switched Oscillators and Associated Antennas”, Sensor and Simulation Note 457, 
June 2001. 

14. C. E. Baum, “Compact, Low-Impedance Magnetic Antennas”, Sensor and Simulation Note 470, December 
2002; Proc. ICEAA 2005, Turin, Italy, pp. 7-10. 

15. C. E. Baum, “Differential Switched Oscillators and Associated Antennas, Part 2”, Sensor and Simulation Note 
484, November 2003. 

16. C. E. Baum, “More Antennas for the Switched Oscillator”, Sensor and Simulation Note 493, August 2004. 

17. C. E. Baum, “Compact Electric Antennas”, Sensor and Simulation Note 500, August 2005. 

18. E. G. Farr, L. H. Bowen, C. E. Baum, and W. D. Prather, “The Folded Horn Antenna”, Sensor and Simulation 
Note 520, December 2006. 

19. J. S. Tyo and C. E. Baum, “Reduced Skin Loss at the Edges of a Conducting Plane Using High-Voltage 
Rollups”, Measurement Note 51, April 1997. 

20. C. E. Baum, “Switched Oscillators”, Circuit and Electromagnetic System Design Note 45, September 2000. 

21. W. D. Prather, C. E. Baum, F. J. Torres, F. Sabath, and D. Nitsch, “Survey of Worldwide High-Power 
Wideband Capabilities”, IEEE Trans. EMC, 2004, pp. 335-344. 

22. R. W. P. King, The Theory of Linear Antennas, Harvard U. Press, 1956. 

23. W. R. Smythe, Static and Dynamic Electricity, 3rd ed., McGraw Hill, 1968. 

24. C. E. Baum and H. N. Kritikos (eds.), Electromagnetic Symmetry, Taylor & Francis, 1995. 



<<
  /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 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 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 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

  /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


