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Abstract— A previous study (1) by the authors reported on a
computer simulation using Open Ended Waveguide probe data
and actual test antenna data to quantify the effect of using higher
order probes with the spherical processing that assumes the
probe has only p = £1 modes. That study was based on the
observation that since the higher order probe’s azimuthal modes
are directly related to the probe’s properties for rotation about
its axis, the near-field data that should be most sensitive to these
modes is a near-field polarization measurement. Such a
measurement would be taken with the probe at a fixed (0,9,z)
position and the probe is then rotated about its axis by the angle y
over 360 degrees. The amplitude and phase received by the
probe would be measured as a function of the y rotation angle.
A direct measurement using different probes would be desirable,
but since the effect of the higher order modes is very small, other
measurement errors would likely obscure the desired
information. A computer simulation rather than a measurement
was therefore used where the plane-wave transmission equation
was used to calculate the received signal for an AUT/probe
combination where the probe is at any specified position in the
near-field. The plane wave spectra for both the AUT and the
probe were derived from measured planar data for the AUT and
spherical near-field data for the probe. The plane wave spectrum
for the AUT was the same for all calculations with the main beam
along the Z-axis and the AUT at the origin. The receiving
spectrum for the probe at each (0,9,y) orientation was
determined from the far-field pattern of the probe after it had
been rotated by y . The far-field pattern of the probe as derived
from spherical near-field measurements can be filtered to include
or exclude the higher order spherical modes, and the near-field
polarization data can therefore be calculated to show the
sensitivity to these higher order modes. This approach focuses on
the effect of the higher order spherical modes and completely
excludes the effect of measurement errors.

The study indicated that the effect of the higher order probes
on the measured near-field data was on the order of 50 dB below
the peak of the near-field data and would likely be below the
effect of other errors such as scattering, alignment, and total
system random errors. Two test antennas were used in the
previous study, and a limited number of probe positions were
used in the simulation. The results described in this paper
extends the initial study to include additional simulation results
that are more representative of a spherical near-field
measurement. For the current simulations, the AUT pattern is
first rotated about the Y-axis to simulate off-axis 0 angles on the
measurement sphere and the probe z position is varied to
simulate different measurement radii.
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L INTRODUCTION

The spherical near-field theory is based on the transmission
equation derived by Jensen (2) — (3) and further developed by
Wacker (4) where the antenna under test and the probe are
described by spherical mode coefficients that are the
coefficients of basis functions that are solutions of Maxwell's
equations for a spherical coordinate system. In principle, the
transmission equation is valid for any arbitrary test antenna and
probe combination at any separation distance between the
spherical coordinate system origin and the probe that is outside
of the minimum sphere that will completely enclose the
antenna under test. The transmission equation is,

W (2:0:6)= ZZZ[ZP”‘"” Q"""]e% a6y . (1)
m.on p 1

s=

Where W* represents the amplitude and phase data measured
by the probe at the radius a and the position defined by the
spherical coordinates © and ¢. 7% is the rotation angle of the

probe about its z-axis. The P’s are the spherical mode
coefficients for the probe and the Q’s are the corresponding
spherical mode coefficients for the antenna under test.
Mathematical orthogonality is used to solve the transmission
equation in order to obtain the coupling product which is the
product within the brackets of equation 1. The result is shown
in equation 2.

1

Im'ﬂ'n'a _ o JOM J:” J.OMWa (Z’ 6, ¢) ( e_i,,,'¢ d'("n; ®) eiﬂ’z)

xsin@d@dgdy

@)
Where,

Im'}l'n'a = Pl}l'n'a le'n' + PZ}l'n'a Q2m'n'

In order to perform the integration for the three angular
variables 0, ¢ and x using incrementally measured data, the
data point spacing for all three angles must satisfy the
sampling criteria for each variables. Theoretical guidelines
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are available to specify the angular spacing in6 and ¢ in terms
of the radius of the minimum sphere (referred to as the MRE)
that will completely enclose the antenna. Experimental tests
on a given test antenna and probe can also be carried out to
verify these guidelines by taking closely spaced data and
comparing the far field pattern results when the data point
spacing is increased. For an arbitrary probe and measurement
radius, satisfying the sampling criteria for the x wvariable
would require measurements at small increments iny and
numerical integration of the data iny . The required multiple
measurements over the complete sphere for small increments
in x would be very time-consuming and the numerical
integration could be both time-consuming and inaccurate. To
solve this problem, Wacker(4) proposed using a special probe
that would have a symmetry in its far field pattern such that
the spherical mode coefficients for the probe would be zero
for allp values exceptu==1. Such probes are referred to as
first-order probes. When the probe satisfies this condition,
measurements are only required for x=0and 90deg and
numerical integration of the data for the y variable is not
required. This greatly reduces the measurement time and
results in a fast, efficient and accurate numerical technique to
perform the calculations defined in equation 2. The vast
majority of the software used in processing spherical near-
field data uses this numerical technique and the assumption
that the probe satisfies the p==1 requirement is implicit in
using this software. Probes can be constructed which satisfy
this requirement to a very high degree by using a circularly
symmetric probe aperture and a precise transition from
rectangular to circular waveguide. The spherical mode
coefficients for u#=+1 of carefully constructed probes are
typically at least 40 dB below the first order modes. But such
special probes increase the cost of the measurement system
and the probes may have a smaller bandwidth than similar
rectangular open ended waveguide probes (OEWG). It has
been established that if the measurement radius is large
enough, probes such as the OEWG can be used for spherical
near-field measurements, the effect of their higher order
modes will be negligible and the efficient data processing
algorithms can be used without causing a significant error in
the results. There is only limited information on how large the
radius must be and what the residual effects of the higher-
order modes are (5) — (9). This study was undertaken to try
and answer some of those questions using a technique that had
not been tried before and that should be a very sensitive test of
the probe’s p-mode properties.

II.  SIMULATION CONCEPT

Ideally it would be desirable to perform a series of spherical
near-field measurements using two separate probes having
identical far field patterns except for their pattern
characteristics for rotation about the z-axes of the probes. One
probe would satisfy the first order mode requirements and have
non-zero spherical mode coefficients for only u=+1. The
second probe would have the same on-axis axial ratio and tilt

angle and the same spherical mode coefficients for the p=+1
modes. However it would also have non-zero spherical mode
coefficients for otheru values. This type of probe is referred
to as a higher-order probe. Complete spherical near-field
measurements could be performed for different test antennas
and measurement radii using the two different probes and the
far field patterns calculated using the same efficient numerical
algorithms which use only the p==+1 probe coefficients. A
comparison of the patterns, polarization, gain and other
parameters could then be used to quantify the effect of the
higher-order probe when using the software that assumes the
probe is a first-order probe.

Another conceptual measurement comparison would
require fewer measurements and perhaps be a more sensitive
test for the effect of differences in the two probes since it
focuses on the specific near-field data that should be most
sensitive to the probe characteristics described by the p
coefficients. In this measurement, the first-order probe would
be placed at a fixed radius and a fixed 8 and ¢ position on the

measurement sphere. The probe would then be rotated about
its z-axis in small increments and the received amplitude and
phase recorded as a function of the rotation angley . This
would produce a near-field polarization curve similar to those
shown in Figure 4. The same measurement would be repeated
with the higher-order probe and the polarization patterns could
then be compared and the differences used to estimate the
effect that the higher-order probe would have on far-field
results. This measurement comparison could then be repeated
for other radii and © and ¢ positions and for other test

antennas. This measurement should be very sensitive to the p
mode properties of the probe since it is the probe’s property
due to rotation about its z-axis that is different, the
measurement involves only a rotation of the probe about its z-
axis, and the measured data will have a large dynamic range in
both amplitude and phase. While both of these measurements
will be affected by measurement errors such as scattering,
positioning errors, leakage and random errors, that may in fact
be larger than the probe mode affects being tested, the latter
technique may be less sensitive to these measurement errors
since it is performed at a single position and requires much less
measurement time.

An actual measurement of either type is not practical
however since it is not possible to construct two different
probes that are identical in every respect except their p-mode
coefficients. And since the effect that is being investigated is
likely very small for some measurement configurations, any
small imperfections in the construction of the probes would
lead to erroneous results.

It is possible to simulate the second measurement to a very
high precision that will not be affected by measurement errors
or imperfections in the construction of the probes. The
simulation can also be accomplished using actual test antennas
and probe data and accommodate computations for large data
arrays within a reasonable amount of time. The steps in the
simulation are as follows.
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A near-field data file is selected for the antenna under test
that contains both main and cross-polarized data from a
previous measurement. The data is processed using the
standard near-to-far field transformation that includes a
correction for the effect of the measuring probe. The far
electric field pattern is computed producing the Ludwig I1 AZ
and EL (10) vector components on a grid that is equally spaced

k
in IL—X and ?y over the span from -1 to +1 for a planar data file

or over the full sphere using AZ and EL angles for a spherical
data file. The resulting data is saved in an output file for
further processing. Since the simulation polarization pattern
results will not be compared to any actual measured data, this
far-field data file is an error-free representation of a
hypothetical antenna that is similar to the antenna used in the
actual measurement. Measurement errors due to multiple
reflections, truncation, scattering, position errors, flexing
cables and probe correction are present in the measured data
and the far field patterns. But the far-field pattern produced
represents a hypothetical antenna, and since the same data will
be used for both simulated probes, the measurement errors will
have no effect on the comparison that will be calculated other
than being for a specific hypothetical antenna. Other data sets
can also be used to represent different test antennas.

A previously measured spherical near-field data file is then
selected where a rectangular OEWG was the antenna under test
and measurements had been performed at the same frequency
as the above measurements. This measured data is processed
using the spherical transformation software to produce a far-
field pattern where the Ludwig II 6 and ¢ vector components

are calculated and saved using a spherical coordinate grid in
0 and ¢ where® varies from 0 to 90° and ¢ varies from 0 to

360°. Angular increments from 0.1° to 1° were used so that
different pattern resolutions could be tried in the simulation.
One set of output files filtered the spherical mode coefficients
in the ® -index n using the MARS (11) — (12) processing to

reduce the effect of scattering and produce smoother patterns as
a function of 6 , but no filtering was applied to the spherical

mode coefficients as a function of the m-index which
corresponds to the u -index when the OEWG is used as a probe
in a spherical measurement. These output files then represent
an error-free far-field pattern for a hypothetical OEWG probe
that includes all of the modes for a higher order probe.

A second set of probe output files were also produced using
the same angular spans and spacing and the same MARS
processing and filtering in the ® -index n as the first set. But

for these output files, filtering was also applied to retain only
the m = =1 spherical modes in the calculation of the far-field
pattern. These files then represent an error-free far field pattern
for a hypothetical probe that is identical to the first probe
except for the elimination of the higher-order p mode
coefficients. Figures 1 and 2 show the spherical mode
amplitude plots for s=1 for the two probes.

Mode Index n

Mode Index n

A0 6 2 2 6 10
Mode Index m

06 2 2 6 10

Mode Index m

Figure 1-Spherical mode coefficient |Figure 2-Spherical mode coefficient
amplitudes for s=1 for higher-order |amplitudes for s=1 for first-order
probe with all m modes retained.  |probe with only m = +1, -1 modes.

For the remaining steps in the simulation a computer
program was developed to read in the data files for the antenna
under test and the probes and produce a near-field polarization
measurement at an arbitrary position for some measurement
sphere. A polarization results was produced for both of the
probes and then compared to determine the effect of the high
order probe. The polarization curve was produced using the
planar near-field transmission equation (13) which is shown in
equation 3.

by(x, 3,2,2) = F'a, [ 7,(K) o5, (K, g) e "™ d dk,

where

a, = Input amplitude and phase to AUT

b;(x, y,z, ) = Probe output amplitude and phase for probe at

(x,y,z) and rotated about the probe z-axis by the angle y

7,,(K)= AUT plane-wave transmitting spectrum

3'32(1? , ¥) = Probe plane-wave receiving spectrum for ¥ rotation
A3)

The rotation angle y has been added as a variable to the probe

output and the probe receiving spectrum to show that the
transmission equation will be used to produce polarization
data by evaluating the equation using a series of rotated probe
patterns. The planar transmission equation can be used for the
simulation as well as the spherical transmission equation since
both are equally valid and accurate expressions for the
transmission between a test antenna and a probe at any
arbitrary near-field position and relative orientation. The
planar equation is much easier to calculate numerically and
can be used without modification for both first-order and
higher-order probes.

In the previous study, planar near-field data was used to
produce a single plane-wave spectrum file for the AUT on a k-
space grid with the main beam along the Z-axis. The different
simulation cases were produced by using different x, y, and z-
coordinates in equation (3). Each case represented one point
of a spherical near-field measurement grid with the probe at a
different field level relative to the peak. Conceptually, the
probe was at the on-axis, 6 = ¢ = 0 position and the AUT was
translated relative to the spherical origin by the x and y values
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9 used in the simulation.
This made the
simulation process more
efficient since the same
AUT file was used for
all cases, but each case
was then for a different
location of the AUT in
the measurement
sphere. The results in
the current simulations
use spherical near-field
data to produce the
AUT plane wave
spectrum file so that the
simulations are for both on-axis and off-axis probe 8-positions
but for the same location of the AUT in the measurement
sphere. This is accomplished by using spherical rather than
planar near-field data to produce the AUT far-field pattern
over a complete sphere using the Ludwig II AZ/EL vector
components and coordinates. The pattern includes the
amplitude and phase for both main and cross components over
the complete sphere. The resulting file is saved and read into
the simulation program that rotates the pattern in Azimuth by
a specified amount, calculates the plane wave spectrum from
the far-electric field and interpolates to a k-space grid with
specified dimensions. This spectrum is then used in equation

Phiin Degrees

90 -70 -50 30 -10 10 30 50 70 90
Theta in Degrees

Figure 3 Central region of near-field
amplitude for slotted array AUT.

(3) for i;o(l? ) to calculate the probe output as a function of the

probe rotation angle and produce the near-field polarization
curves.

The steps in the computer program will be described and
illustrated for a specific example. The spherical near-field
amplitude plot for the AUT is examined to select the azimuth
offset angle that will be used in the simulation. Figure 3
shows a plot for the 24X slotted waveguide array operating at
9.375 GHz that was used for the first simulations. Offset
angles of 0, 10, 20 and 30 degrees were used for the
simulations since these were for a range of amplitudes that
would be representative of data that have the major effect on
the far-field pattern.  The probe pattern data file for the
higher-order probe using spacing in 6 of 0.2° and a ¢

spacing of 0.1° is read into the program. The probe pattern is
rotated about the z-axis in small increments that are multiples
of the ¢ spacing by translating the elements of the data array

for each iteration of the program. For the first iteration the
rotation is zero. This probe rotation, and the evaluation of the
transmission equation for each rotated probe pattern, produces
the polarization pattern by producing a probe output for each
rotation increment. Interpolation is used on each of the probe
patterns to calculate 6 and ¢ vector components on a grid that

k
is equally spaced in 1;—* and ?y with Nx x Ny points over the

span from -1 to +1 and is identical to the grid that was used for
the AUT plane wave spectrum. The AZ and EL vector
components are then calculated from the ©and ¢ vector

components.  Since the receiving plane wave spectrum

E;Z(I? ,¥) is identical to the far electric field pattern, the probe

patterns for each rotation angle required for the transmission
equation have now been produced. The dot product of the
AUT transmitting and probe receiving spectra, which is
referred to as the coupling product, for each rotation angle is
calculated at each point in the grid, the exponential factors
involving the specified x, y, and z position and the
components of the propagation vector are also calculated for
each point and multiplied by the spectral product as required
in equation (3) to produce the convolution product. The
convolution product is then summed over all Nx x Ny points
of the k-space grid to produce the probe received signal for the
specified AUT rotation and z-distance as a function of the
rotation angle ¥ and this polarization data is saved for

comparison to the polarization data that will be produced
using the first-order probe data.

When the polarization curve for the higher-order probe has
been produced and saved, the probe pattern for the first-order
probe which has only the spherical modes for m=+1 is read
into the program and the polarization curve for this probe is
produced. A sensitive and quantitative measure of the
difference between the two probes is obtained by comparing
the polarization curves produced by the two probes as
illustrated in Figure 4. In the earlier study, only the amplitudes
of the two curves were used to calculate a difference and this
difference was then converted to an equivalent error/signal
ratio. The error/signal ratio is a measure of the error that would
occur in the spherical near-field data using the higher order
probe and the numerical processing that assumes a first order
probe. In the current study, the complex difference between
the curves was calculated to include phase differences and the
magnitude of the complex difference was then converted to the
error/signal ratio shown in the following figures.

When the simulation
program was fully developed
and producing output curves
like figure 4, a number of
tests were run to verify the
accuracy of the concept and
the programs. Two separate
simulation programs were
developed and tested. Both
authors produced programs
using different software but
the same input data, the same
concepts and equations. The

Polarization Curve and ERR/Sig (Complex Diff) for
Pol Curve Difference X=0,Y=0, Z=20 wavelengths,
Del A =20 Deg., 512 FFT Using Spherical AUT Data
Probe with All Modes

= = = = Probe with M = +- 1 Modes

— — ERRISig, Del A=20 Deg

Amplitude in dB Relative to Peak

w0 o0 w0 100
Probe Rotation Angle

results of the two
programs were the same.
Different resolutions
were used for the initial
probe patterns that were calculated using 6,¢ coordinates.
Angular increments as large as 1° for both angles were used
with very little change in the output. All of the final results
used 0.2° spacing in 0 and 0.1° spacing in ¢. The program was
run for two z-distances corresponding to the radius of the
minimum sphere and three times this distance to verify that the

Figure 4 Polarization curves for two
probes for AUT rotation of 20
degrees and z = 20 wavelengths.
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difference between the two probes polarization curves
decreased with distance showing that the higher-order probe
performed like a first-order probe for larger separation
distances. The results of these tests are summarized in Figures
5 and 6 which show the error/signal curves for four AUT
azimuth rotation angles at the two z-distances. Similar results
were obtained using a pyramidal standard gain horn as the
AUT and these results will be shown when the paper is
presented.

ERRISIG for Pol Curve Difference, All and M1 Modes |
Array, X=0,Y=0,2=60 Wavelengths, 512 FF Dim

Error/Signal Difference
- (
Error/Signal Difference

ERR/SIG for Pol Curve Difference, Al and M1 Modes|
Array. X20.Y=0.2220 Wavelengins, 612 FF Dim -~

o |—_- =DetaAz=30 .

o =

a0 & » W & ®
Probe Rotation Angle Probe Rotation Angle in Degrees

Figure 6 Error/Signal curves for z
= 60 wavelengths and four AUT
AZ rotation angles.

Figure 5 Error/Signal curves for z
= 20 wavelengths and four AUT
AZ rotation angles.

The on-axis amplitude and phase as a function of z-distance
were also calculated for a single probe rotation angle to verify
that these quantities varied as expected. In performing this
tests, it was found that the array sizes for the AUT and probe
that were used in calculating the planar transmission equation
needed to be at least 1024 x 1024 to give correct results at Z
distances of 80A or larger. An example of the amplitude results
for a standard gain as the AUT is shown in Figure 7. For large
z-distances the oscillations in the curve are due to insufficient
resolution in the plane wave spectra of the AUT and probe.
For array dimensions less than 1024, the oscillations were
larger and occurred at smaller distances.

SGH, FFT = 1024, X=0, Y=0 WAVELENGTHS
T

- 60 T

Since the
primary interest
was for small z
distances, this
was not a
limitation on
the reliability of
the results, and
when larger z
distances were
used, the array
sizes were
increased as
necessary.

The  detailed
shape of the
difference curves like Figures 5 and 6 is not important. The
overall level of the curve relative to the near field peak
amplitude is a good measure of the probable error due to the
higher order probe. And so to include the full range of the
difference curve in the estimated error, the RMS value of the

Probe Amplitude in dB

Z-Distance in Wavelengths

Figure 7 Probe amplitude versus z-distance for a
standard gain horn and array dimensions of 1024.

ERR/SIG difference between the polarization amplitude
curves as measured by the first order and higher-order probes
was calculated for each test antenna and probe position and
this RMS value is used as a predictor of the probable error in
the spherical near-field measurement at that particular point.
From tables or graphs of the RMS value for a number of
points in the near-field, conclusions can then be drawn about
the overall measurement and calculation uncertainty. The
results of these simulations for the two different antennas
using a rotated AUT pattern that more closely simulates a
spherical measurement and using the complex difference
rather than just the amplitude gave results that are similar to
the previous study. The conclusion is that the effect of using
an OEWG probe in a typical spherical near-field measurement
is probably below the error levels of other errors. This is true
even when the measurement radius is close to the minimum
sphere.

IIT References

(1) Newell, A.C., Gregson, S.F.," Estimating the effect of higher order modes
in spherical near-field probe correction", AMTA 34th Annual Meeting &
Symposium, Seattle, WA, Oct. 2012.

(2) Jensen, F. (1975), ”On the probe compensation for near-field
measurements on a sphere”, Archiv fiir Elektronik und Ubertragung-stechnik,
Vol. 29, No. 7/8, pp. 305-308.

(3) Hansen, J.E. (Ed.) (1988), Spherical Near-Field Antenna Measurements,
Peter Peregrinus, Ltd., on behalf of IEE, London.

(4) Wacker, P.F. (1974), ”Near-field antenna measurements using a spherical
scan: Efficient data reduction with probe correction”, Conf. on Precision
Electromagnetic Measurements, IEE Conf. Publ. No. 113, pp. 286-288,
London, UK.

(5) T. A. Laitinen, S. Pivnenko, and O. Breinbjerg, “Odd-order probe
correction technique for spherical near-field antenna measurements,”

Radio Sci., vol. 40, no. 5, 2005.

(6) T. A. Laitinen and O. Breinbjerg, “A first/third-order probe correction
technique for spherical near-field antenna measurements using threeprobe
orientations,” [EEE Trans. Antennas Propag., vol. 56, pp. 12591268, May
2008.

(7) T. Laitinen, J. M. Nielsen, S. Pivnenko, and O. Breinbjerg, “On the
application range of general high-order probe correction technique in
spherical near-field antenna measurements,” presented at the 2nd Eur.

Conf. on Antennas and Propagation (EuCAP’07), Edinburgh, UK.,

Nov. 2007.

(8) T. A. Laitinen, S. Pivnenko, and O. Breinbjerg,” Theory and Practice of
the FFT/Matrix Inversion Technique for Probe-Corrected Spherical Near-
Field Antenna Measurements With High-Order Probes,”

IEEE Trans. Antennas Propag., vol. 58,, No. 8, pp. 2623-2631, August 2010.
(9) T. A. Laitinen, S. Pivnenko,”’On the truncation of the azimuthal mode
spectrum of high-order probes in probe-corrected spherical near-field antenna
measurements” AMTA, Denver, November 2012.

(10) A. C. Ludwig, “The definition of cross polarization,” IEEE Trans.
AntennasPropag., vol. 21, pp. 116-119, Jan. 1973.

(11) Hindman, G, Newell, A.C., " Reflection Suppression in a large spherical
near-field range", AMTA 27th Annual Meeting & Symposium, Newport, RI,
Oct. 2005.

(12) Hindman, G, Newell, A.C., " Reflection Suppression To Improve
Anechoic Chamber Performance", AMTA Europe 2006, Munch, Germany,
Mar. 2006.

(13) Kerns, D.M. (1976), Plane-wave scattering.matrix theory of antennas
and antenna-antenna interactions : formulation and applica-tions”, J. Res.
NBS, Vol. 80B, No. 1, pp. 5-51.

3725




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /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 true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSansMM
    /AdobeSerifMM
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellGothicStd-Light
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /blex
    /blsy
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /CMB10
    /Cmb10
    /CMBSY10
    /Cmbsy10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /CMBX10
    /Cmbx10
    /CMBX12
    /Cmbx12
    /CMBX5
    /Cmbx5
    /CMBX6
    /Cmbx6
    /CMBX7
    /Cmbx7
    /CMBX8
    /Cmbx8
    /CMBX9
    /Cmbx9
    /CMBXSL10
    /Cmbxsl10
    /CMBXTI10
    /Cmbxti10
    /CMCSC10
    /Cmcsc10
    /CMCSC8
    /Cmcsc8
    /CMCSC9
    /Cmcsc9
    /CMDUNH10
    /Cmdunh10
    /CMEX10
    /Cmex10
    /CMEX7
    /CMEX8
    /CMEX9
    /CMFF10
    /Cmff10
    /CMFI10
    /Cmfi10
    /CMFIB8
    /Cmfib8
    /CMINCH
    /Cminch
    /CMITT10
    /Cmitt10
    /CMMI10
    /Cmmi10
    /CMMI12
    /Cmmi12
    /CMMI5
    /Cmmi5
    /CMMI6
    /Cmmi6
    /CMMI7
    /Cmmi7
    /CMMI8
    /Cmmi8
    /CMMI9
    /Cmmi9
    /CMMIB10
    /Cmmib10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /CMR10
    /Cmr10
    /CMR12
    /Cmr12
    /CMR17
    /Cmr17
    /CMR5
    /Cmr5
    /CMR6
    /Cmr6
    /CMR7
    /Cmr7
    /CMR8
    /Cmr8
    /CMR9
    /Cmr9
    /CMSL10
    /Cmsl10
    /CMSL12
    /Cmsl12
    /CMSL8
    /Cmsl8
    /CMSL9
    /Cmsl9
    /CMSLTT10
    /Cmsltt10
    /CMSS10
    /Cmss10
    /CMSS12
    /Cmss12
    /CMSS17
    /Cmss17
    /CMSS8
    /Cmss8
    /CMSS9
    /Cmss9
    /CMSSBX10
    /Cmssbx10
    /CMSSDC10
    /Cmssdc10
    /CMSSI10
    /Cmssi10
    /CMSSI12
    /Cmssi12
    /CMSSI17
    /Cmssi17
    /CMSSI8
    /Cmssi8
    /CMSSI9
    /Cmssi9
    /CMSSQ8
    /Cmssq8
    /CMSSQI8
    /Cmssqi8
    /CMSY10
    /Cmsy10
    /CMSY5
    /Cmsy5
    /CMSY6
    /Cmsy6
    /CMSY7
    /Cmsy7
    /CMSY8
    /Cmsy8
    /CMSY9
    /Cmsy9
    /CMTCSC10
    /Cmtcsc10
    /CMTEX10
    /Cmtex10
    /CMTEX8
    /Cmtex8
    /CMTEX9
    /Cmtex9
    /CMTI10
    /Cmti10
    /CMTI12
    /Cmti12
    /CMTI7
    /Cmti7
    /CMTI8
    /Cmti8
    /CMTI9
    /Cmti9
    /CMTT10
    /Cmtt10
    /CMTT12
    /Cmtt12
    /CMTT8
    /Cmtt8
    /CMTT9
    /Cmtt9
    /CMU10
    /Cmu10
    /CMVTT10
    /Cmvtt10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Dcb10
    /Dcbx10
    /Dcbxsl10
    /Dcbxti10
    /Dccsc10
    /Dcitt10
    /Dcr10
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EuroSig
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KozGoProVI-Medium
    /KozMinProVI-Regular
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /MyriadPro-Black
    /MyriadPro-BlackIt
    /MyriadPro-Bold
    /MyriadPro-BoldIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomDGR-Bold
    /NimbusRomDGR-BoldItal
    /NimbusRomDGR-Regu
    /NimbusRomDGR-ReguItal
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SimHei
    /SimSun
    /SimSun-PUA
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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.)
  >>
  /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 [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


