
 
 

 

  

Abstract— The wireless measurement of various physical 
quantities from the analysis of the RADAR Cross Sections 
variability of passive electromagnetic sensors is presented. A 
millimetre-wave Frequency-Modulated Continuous-Wave 
RADAR is used for both remote sensing and wireless 
identification of sensors. Long reading ranges (up to some 
decameters) may be reached at the expense of poor 
measurement resolution (typically 10%). 
 

I. INTRODUCTION 

 
he wireless measurement of a physical quantity from 
the analysis of the RADAR Cross Section (RCS) 

variability of passive sensors was proposed for the first time 
by the authors in 2008 [1] while the proof-of-concept was 
demonstrated in 2010 [2]. A Frequency-Modulated 
Continuous-Wave (FMCW) RADAR was used for the 
measurement of pressure-dependent RCS variation and for 
the remote derivation of the applied pressure changes. The 
wireless sensing technique based on RCS-variability 
measurement has been successfully applied to the remote 
estimation of other physical quantities, such as temperature 
[3]-[7]. We have not found reports published before our first 
papers [1][2] where the physical quantity is directly used for 
the RCS amplitude modulation of passive electromagnetic 
(EM) sensors and then remotely measured from FMCW 
RADAR interrogation. Recently Mandel et al. [8] has 
reported a very similar technique applied to strain sensors.  
 The wireless identification of passive and chipless EM 
sensors may be based on multi-band microwave resonators 
for encoding data into a specific spectral signature or 
microwave barcode [9]-[11]. By using an Ultra-WideBand 
(UWB) interrogator, such barcode may be remotely read. An 
alternative approach consists of creating a low-frequency 
barcode in the beat frequency (or Intermediate Frequency) 
spectrum synthesized by the FMCW RADAR [12]. The 
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wireless identification of sensors may then be based on 
FMCW RADAR measurement of the time-arrivals of 
multiple echoes controlled by delay lines. This approach 
features the advantage of eliminating the challenging 
fabrication of UWB readers requiring, e.g., an Analog-to-
Digital Converter with very high sampling rate. Our wireless 
system uses the same FMCW RADAR reader for both 
remote sensing and sensors identification. As shown in this 
communication it is convenient for long reading ranges (up 
to some decameters) but does not yield, at least in its present 
version, to high measurement resolution of physical 
quantities. 
  

II. PASSIVE AND CHIPLESS DEVICES FOR WIRELESS SENSING 
 
  Passive (battery-less) and wireless sensors are very good 

candidates for measuring physical quantities in harsh 
environment (e.g., high radiation or extreme temperature) 
and/or for applications requiring sensing devices with low-
cost of fabrication, small size and long-term measurement 
stability. In 2007 the authors report the first passive pressure 
sensing device based on an electromagnetic (EM) 
transduction [13]. This EM sensing device converts the 
variation of an applied pressure into a variation of 
millimetre-wave resonant frequency of a resonator. In 
general passive EM sensing devices convert the variation of 
a physical quantity (such as, e.g., pressure or temperature) 
into a known/specific variation of a electromagnetic wave 
descriptor. These devices are battery-free and chip-less. 
Based on the EM transduction the first gas sensor was 
presented in 2004 by Grath et al. [14] and the first strain 
sensor was reported in 2005 by Chuang et al. [15]. Unlike 
devices based on Surface Acoustic Waves (see, e.g., [16]-
[19]) EM sensing devices do not require electromagnetic-to-
acoustic wave conversion and consequently avoid high 
losses involved in this conversion (the survey of original 
passive EM sensing devices developed by the authors since 
2007 is reported in [20]).  
 The remote sensing technique based on the RCS 
variability measurement described in the next Section is 
applied, for illustration purposes, to a passive EM pressure-
sensing device. This device is composed of a high resistivity 
silicon membrane and a planar half-wavelength resonator 
deposited inside a circular Pyrex cavity (see Figure 1). The 
membrane and the resonator are separated by a thin air slab. 
Electromagnetic coupling between the resonant mode in the 
planar resonator and the transverse stationary waves in the 
dielectric membrane takes place through the evanescent 
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transverse EM field in the air slab. A pressure force applied 
to the membrane generates a deflection, modifies the air slab 
thickness, which consequently alters the electromagnetic 
coupling. As a result the resonant frequency of the sensing 
device is shifted (~1GHz/μm between 0.25μm and 6μm 
[21]). High sensitivity of the resonant frequency to the 
applied pressure may be obtained due to the abrupt spatial 
variation of the transverse evanescent EM field in the air 
slab. The sensor exhibits a measured sensitivity of 
370MHz/bar between 0 to 3 bars [22].  
 

 
     (a)                                          (b) 
 
 Fig. 1: Top views of the first passive pressure-sensing device based on 
electromagnetic transduction and operating in the millimetre-wave 
frequency range (dimensions: 3,8mm x 5,8mm x 1,4mm): (a) the planar 
half-wavelength resonator deposited inside a circular Pyrex cavity and (b) 
the high resistivity silicon membrane placed at the top of the planar 
resonator. 

 

III. REMOTE READING AND IDENTIFICATION OF PASSIVE EM 
SENSORS BASED ON THE RCSS VARIABILITY MEASUREMENT  

 
 A solution for the remote sensing and wireless 
identification of passive and chipless sensors in a wireless 
network consists of allocating a unique and controlled 
spectral distribution of RCSs to each sensor. Such specific 
RCSs distribution may be used as a signature of the sensor, 
as proposed in [9][10] while analyzing the RCS variation at 
a particular frequency –or else, tracking the frequency for 
which the RCS is maximum– allows in principle the remote 
derivation of the physical quantity fluctuation [23][24]. An 
illustrative example of passive sensors having specific and 
reconfigurable RCSs can be found in [25]. Spectral barcodes 
are created in [9]-[11] by using multiple resonant 
frequencies in the microwave frequency range. An 
alternative approach consists of creating the spectral barcode 
at low-frequency range, i.e., in the beat frequency (or 
Intermediate Frequency) spectrum synthesized by the 
FMCW RADAR [12]. This remote wireless technique is 
now described. 

A. Remote Sensing based on FMCW RADAR Reader 
 In FMCW RADAR, the transmitted signal (transmitted 
power PT) or chirp has a linear sawtooth variation of 
frequency with time. For such modulation the frequency is 
tuned linearly as a function of time by using a Voltage-
Controlled Oscillator (VCO). The chirp of carrier frequency 
f, bandwidth (or excursion frequency) ΔF and sawtooth 
modulation period TR is radiated by using a transmitting 
antenna (gain GT) and is back-scattered by the target or 

scatterer. In free-space the back-scattered signal or echo 
consists of an attenuated replica of the chirp delayed by the 
two-way propagation delay Δt=2R/c where R denotes the 
range and c denotes the vacuum celerity of light. The 
instantaneous frequency difference between the chirp and its 
delayed replica is constant and given by 2ΔFΔt/TR. In order 
to measure this difference and deriving the range R the echo 
received by the RADAR antenna (Gain GR) is mixed with 
the transmitted chirp (homodyne principle). An Analog-to-
Digital conversion and Fast Fourier Transform by Hamming 
windowing at the mixer output signal are finally performed 
for obtaining the beat frequency spectrum.  
 A millimetre-wave carrier frequency for the FMCW 
RADAR is preferred here to a lower frequency. As a matter 
of fact, higher frequencies allow for reducing the sensor and 
antenna sizes and/or designing directional (high gain) 
antennas for beamforming, multi-beam (for increasing 
interrogation beam width) or beam-steering RADAR reader. 
Moreover, higher frequency improves the sensor immunity 
to objects located at its vicinity by increasing the electrical 
length separation distance to them. Additionally using 
millimetre-wave carrier frequency offers high bandwidth 
ΔF: since the range resolution scales as 1/ΔF, higher 
bandwidth enables spread-spectrum for identification of 
greater number of sensors in a wireless network.  
 In the proof-on-concept experiment dated on 2010 [2], a 
millimetre-wave FMCW RADAR operating at f=29,45GHz 
(ΔF=650 MHz, TR=1ms, PT=13dBm=20mW, GT=14dB and 
GR=14dB) is used for the remote derivation of applied 
pressure from the measurement of the RCS of passive 
sensor. Such sensor was composed of an antenna (Gain 
GA=20dB at the carrier frequency) connected to a 50Ω 
coaxial cable of physical length L=1m and relative 
permittivity εr =1,7 (or refractive index n=1,3), which is in 
turn connected to one port of the pressure EM sensing 
device described in Section II. This cable could be replaced 
by a millimetre-wave delay line providing a propagation 
delay of 4,3ns at the carrier frequency over a 2% bandwidth. 
The other port of the sensing device is loaded by 50Ω. The 
transmitted chirp interrogates the sensor, placed at a distance 
R=1,4m from the RADAR antennas, at a frequency near the 
resonant frequency of the sensing device. The pressure is 
applied on sensing device via a nozzle placed at a distance of 
40μm from the thin sensing device membrane.  
 Figure 2 displays the beat frequency spectrum 
synthesized by the millimetre-wave FMCW RADAR reader 
when no pressure is applied. As expected this spectrum 
exhibits two spikes or echoes at specific frequencies: at the 
beat frequency fstr=12KHz≈2(ΔF/TR)(2R/c), the echo level 
Astr corresponds to the backscattering from the sensor 
antenna while the second echo level Aant occurring at a beat 
frequency fant=24KHz≈2(ΔF/TR)[2(R+nL)/c] is associated 
with the reflection of the millimetre wave on the sensing 
device after reception by the sensor antenna and propagation 
inside the coaxial cable. 
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Fig. 2: Measured beat frequency spectrum synthesized by the RADAR 
reader when the pressure is not applied on the sensing device. 

 As displayed in Figure 3 the echo level Astr does not 
depend on the applied pressure (the echo level accuracy is 
estimated at ±0,5dB) and is called the structural scattering 
mode: it is not useful for the remote measurement of the 
applied pressure but the corresponding beat frequency fstr  
allows the remote derivation of the sensor range with a 
resolution c/2ΔF≈23cm. 

  
Fig. 3: Measured echo level of passive EM pressure sensor versus applied 
pressure at the beat frequency fstr of the structural scattering mode. 
 
 Moreover, as shown in Figure 4, the echo level Aant 
depends on the applied pressure. It is called the antenna 
scattering mode. Between 0 and 2.5bars the measured 
sensitivity is 0.8dBm/bar. The full-scale echo measurement 
range is 5dBm when the applied pressure ranges from 0 to 
3.5bars. When a pressure is applied on the membrane of the 
sensing device, the RCS of antenna-scattering-mode is 
varied, the  back-scattered power PR changes and as a result 
echo level Aant is modified. The measurement of this 
modification allows, at least in principle, the remote 
estimation of the applied pressure variation. This 
summarizes the wireless reading principle based on the 
FMCW RADAR measurement of sensor-RCS variation.  
 The unambiguous identification of echoes associated 
with the structural and antenna scattering modes among the 
multiple spikes in the beat frequency spectrum (see Figure 2) 
is possible only for sensor having a structural-scattering-
mode RCS sufficiently high, i.e., providing an echo Astr 

significantly higher than the other peaks. After determining 
the beat frequency fstr and since the delay between the 
structural- and antenna-scattering-modes is known (fixed by 
the delay line), the location in the spectrum of the antenna-
scattering-mode beat frequency fant can be derived. 

 

Fig. 4: Measured echo level of passive EM pressure sensor versus applied 
pressure at the beat frequency fant of the antenna scattering mode. 
 
 The objective is now to estimate the measurement 
resolution of physical quantities when the proposed remote 
sensing technique based on RCS-variability measurement is 
applied. Consider a passive scatterer composed of a horn 
antenna (Ghorn=20dB and size 30mm x 40mm) loaded by a 
passive EM sensor having an input impedance of 50Ω  when 
the physical quantity of interest ϕ  takes its lowest value ϕ1 
and 0Ω  when ϕ takes its highest value ϕ2. In this 
experiment the RADAR transmitting antenna operating at 
29,75GHz is a parabolic antenna (GT=35dB) and the 
RADAR receiving antenna is horn antenna (GR=14dB). The 
transmitted power is PT=13dBm (20mW) and the sensitivity 
of the reader (or minimum detectable received power) is –
70dBm. The reading range R or distance between the 
RADAR and the loaded scatterer is 30m. A picture of the 
experimental set-up is shown in Figure 5. The Figure 6 
displays the resulting measured beat frequency spectrum for 
ϕ=ϕ1 and ϕ=ϕ2. When ϕ=ϕ2  a high echo level of –38dBm is 
observed at the beat frequency of 260kHz≈2(ΔF/TR)(2R/c), 
(ΔF=650MHz and TR=1 ms). A low but still measurable 
echo level of –48dBm is detected when ϕ=ϕ1 . The full-scale 
echo measurement range at 30m is then found to be ΔA=48–
38=10dB. Consequently, as the accuracy on the echo level 
measurement is ±0.5dB, the typical measurement resolution 
of the physical quantity ϕ is close to 10%. SAW devices 
sensors offer high measurement resolution but with 
achievable reading range significantly lower. 
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Fig. 5: Outdoor environment for the measurement of the beat frequency 
spectrum synthesized by a FMCW RADAR operating at 29,75 GHz. The 
scatterer is placed on the ground surface at 30m from the RADAR. 

 

 

Fig. 6: Measured beat frequency spectrum in the out-door environment 
shown in Fig. 5 for two extreme values of the physical quantity ϕ :  
for ϕ=ϕ1  (- - - ) and for ϕ=ϕ2  (—). 

 

B. Remote Identification of Passive EM Sensors using 
FMCW RADAR Reader 
The FMCW-RADAR reader used for the remote reading 

of passive sensors can also be utilized for identification 
purposes. When the passive sensor is composed of an 
antenna connected to a transmission line (or delay line) 
which loads in turn the sensing device, the measurement of 
the difference between the beat frequencies of the antenna-
scattering-mode fant  and structural-scattering-mode fst  allows 
the remote estimation of the transmission line electrical 
length (or propagation delay). By allocating a specific 
electrical length (or delay) to each sensor in a wireless 
network, this simple measurement may be used, at least in 
principle, for identification purpose. In the proof-of-concept 
experiment reported recently by the authors in [12] the 
identification is based on an antenna connected to multiple 
transmission lines, each being loaded by various fixed 
impedances. All transmission lines used in this experiment 
are 50Ω-coaxial lines filled with dielectric material of 
relative permittivity εr=1,7 and having 2dB/m of losses. The 
set up is composed of two horn antennas at distances R1=1m 
and R2=2,5m from the RADAR antennas (see Figure 7).  

 

 
(a) 

 

 
(b) 

 
Fig. 7: (a)  Proof-of-concept set-up for demonstrating the feasibility of the 
wireless identification of passive sensors based on the same millimetre-
wave FMCW-RADAR used for remote sensing and (b) Schematic of the 
experimental set-up (the load impedance Z1, Z2 and Z3 are infinite). 
 

One horn antenna is connected to a coaxial cable denoted 
by cable 1 of physical length L1=30cm which is loaded by 
an open-circuit (the load impedance Z1 is infinite). The 
second horn antenna is connected to a coaxial cable denoted 
by cable 2 of physical length L2=75cm. This cable is in turn 
connected to the input port of a splitter. One splitter output is 
directly connected to an open-circuit (the load impedance Z2 
is infinite) while the second output is connected to a coaxial 
cable (cable 3) of physical length L3=75cm which is loaded 
by an open-circuit (the load impedance Z3 is infinite). Figure 
8 displays the resulting beat frequency spectrum synthesized 
by the millimetre-wave FMCW RADAR Reader 
(f=29,75GHz, ΔF=700MHz and TR=1 ms). As expected five 
echoes are detected in this spectrum: two echoes (at 9KHz 
and 23KHz) correspond to the time-arrivals of structural 
scattering mode of the two horn antennas while the three 
others (at 14KHz, 33KHz and 43KHz) are associated with the 
reflection of the millimetre-wave on the loads Z1, Z2 and Z3. 
The unique and controlled distribution of these peaks can 
then be advantageously used for the remote identification of 
the scatterer.  
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Fig. 8: Beat frequency spectrum synthesized by the millimetre-wave 
FMCW RADAR Reader when interrogating the scatterer shown in Fig. 7.  
 

IV. CONCLUSION 
 
The use of a millimetre-wave FMCW Radar reader for 

both the wireless reading and identification of passive EM 
sensors has been presented in this communication. It is 
shown that the wireless measurement of various physical 
quantities is possible from the analysis of the RADAR Cross 
Sections variability of passive electromagnetic sensors. 
Additionally the same FMCW RADAR can be used for 
identifying the passive sensors in a wireless network. 
However, the measurement resolution is poor (typically 10% 
of the full-scale measurement range). An alternative solution 
would consist of tracking in the beat frequency spectrum the 
frequency at which the RCS reaches its maximum value as 
the physical quantity varies [24][26]. This solution, under 
investigation by the authors, may achieve higher 
measurement resolution while not significantly alters the 
reading range.   

ACKNOWLEDGMENTS 
The authors wish to thank the two following institutions 

for financial support: the French Radioactive Waste 
Management Agency (ANDRA) through the contract N° 
045985 and the Pole de Competitivité Aéronautique, Espace 
et Systèmes Embarqués (AESE) through the projet Système 
Autonome Communicant En Réseau (SACER). 

 

REFERENCES 
 
[1] JATLAOUI, M., CHEBILA, F., PONS, P., AUBERT, H.: Pressure 

Sensing Approach Based on Electromagnetic Transduction Principle. 
Asia Pacific Microwave Conference, Hong Kong and Macao, China 
(2008). 

[2] CHEBILA, F., JATLAOUI, M., PONS, P., AUBERT, H.: Pressure 
Measurement from the RADAR Interrogation of Passive Sensors. 
IEEE International Symposium on Antennas Propagat., Toronto, 
Ontario, Canada (2010). 

[3] THAI, T.-T., CHEBILA, F., JATLAOUI, M., PONS, P., AUBERT, 
H., DEJEAN, G.R., TENTZERIS, M.M., PLANA, R.: A Novel 
Passive Ultrasensitive RF Temperature Transducer for Remote 

Sensing and Identification utilizing RADAR Cross Sections 
Variability. IEEE Antennas and Propagation Symposium, Toronto, 
Ontario, Canada (2010).  

[4] THAI, T.-T., CHEBILA, F., JATLAOUI, M., PONS, P., AUBERT, 
H., DEJEAN, G.R., TENTZERIS, M., PLANA, R.: Design and 
Development of a Millimetre-wave Novel Passive Ultrasensitive 
Temperature Transducer for Remote Sensing and Identification. 
European Microwave Week, Paris, France (2010). 

[5] THAI, T.-T., JATLAOUI, M., CHEBILA, F., AUBERT, H., PONS, 
P., DEJEAN, G.R., TENTZERIS, M., PLANA, R.: Design and 
Development of a Novel Passive Wireless Ultrasensitive RF 
Temperature Transducer for Remote Sensing. IEEE Sensors Journal, 
in press (2012). 

[6] TRAILLE, A., BOUAZIZ, S., AUBERT, H., PONS, P., TENTZERIS, 
M.:  A Novel Wireless Passive Temperature Sensor Utilizing 
Microfluidic Principles in Millimeter-Wave Frequencies. IEEE 
sensors Conference, Limerick, Ireland, pp 524 – 525 (2011). 

[7] TRAILLE, A., BOUAZIZ, S., PINON, S., PONS, P., AUBERT, H., 
BOUKABACHE, A., TENTZERIS, M.: A Wireless Passive RCS-
based Temperature Sensor using Liquid Metal and Microfluidics 
Technologies. European Microwave Week, Manchester (2011). 

[8] MANDEL, C., SCHÜßLER, M., JAKOBY, R.: A Wireless Passive 
Strain Sensor. IEEE sensors Conference, Limerick, Ireland, pp. 2007-
2010 (2011). 

[9] JALALY, I., ROBERTSON, D.: Capacitively-tuned split microstrip 
resonators for RFID barcodes. Eur. Microw. Conf., Paris, France, vol. 
2, pp. 4–7 (2005). 

[10] McVAY, J., HOORFAR, A., ENGHETA, N.: Space-filling curve 
RFID tags. IEEE Radio Wireless Symp., San Diego, CA, pp. 199–20 
(2006). 

[11] PRERADOVIC, S., BALBIN, I., KARMAKAR, N.C., SWIEGERS, 
G.: Multiresonator-Based Chipless RFID System for Low-Cost Item 
Tracking. IEEE Transactions on Microwave Theory and Techniques, 
vol. 57, No. 5, pp. 1411-1419 (2009). 

[12] JATLAOUI, M., CHEBILA, F., BOUAZIZ, S., PONS, P., AUBERT, 
H.: Original Identification technique of passive EM Sensors using 
Loaded Transmission Delay Lines.  European Microwave Week, 
Paris, France (2010). 

[13] JATLAOUI, M., PONS, P., AUBERT, H.: Radio-Frequency pressure 
transducer. European Microwave Conference, München, Germany, 
pp. 983-986 (2007). 

[14] MCGRATH, M., SABOUNI, R.,  PHAM, A.: Development of nano-
based resonator gas sensors for wireless sensing systems. Proceedings 
of the SPIE, vol. 5593, No 1, pp. 62-72 (2004) 

[15] CHUANG, J., THOMSON, D.J., BRIDGES, G.E.: Embeddable 
wireless strain sensor based on resonant RF cavities. Review of 
Scientific Instruments, DOI: 10.1063/1.2051808. 

[16] BUFF, W., KLETT, S., RUSKO, M., EHRENPFORDT, J., GOROLI, 
M.: Passive remote sensing for temperature and pressure using SAW 
resonator devices. IEEE Transactions on Ultrasonics, Ferroelectrics 
and Frequency Control, vol. 45, No. 5, pp. 1388 – 1392 (1998). 

[17] VARADAN, V.K., TEO, P.T., JOSE, K.A., VARADAN, V.V.: 
Design and development of a smart wireless system for passive 
temperature sensors. Smart Materials and Structures, vol. 9, No 4, pp. 
379-388 (2000). 

[18] POHL, A.: A Review of Wireless SAW Sensors. IEEE Transactions 
on Ultrasonics, Ferroelectrics, and Frequency Control, vol. 47, No. 2, 
pp.317-332 (2000). 

[19] PEREIRA, M., LAD, R.J., DAVULIS, P., CANABAL, A., 
MOONLIGHT, T., MOULZOLF, S., FRANKEL, D.J., POLLARD, 
T., McCANN, D., DUDZIK, E., ABEDI,  A., HUMMELS, D., 
BERNHARDT, G.,  Wireless Acoustic Wave Sensors and Systems for 
Harsh Environment Applications. Wireless Sensors and Sensor 
Networks Conference, Phoenix, USA, pp.41-44 (2011). 

[20] PONS, P., AUBERT, H., MENINI, P., TENTZERIS, M.: 
Electromagnetic transduction for wireless passive sensors. 
Proceedings Eurosensors XXVI, Kraków, Poland (2012). 

[21]  JATLAOUI, M., PONS, P., AUBERT, H.: Pressure Micro-sensor 
based on Radio-Frequency Transducer. IEEE International 
Microwave Symposium, Atlanta, Georgia, USA, pp. 1203-1206 
(2008). 

[22]  JATLAOUI, M., CHEBILA, F., GMATI, I., PONS, P., AUBERT, H.: 
New Electromagnetic Transduction Micro-sensor Concept For Passive 
Wireless Pressure Monitoring Application. Transducers, 15th 

402



 
 

 

International Conference on Solid-State Sensors, Actuators and 
Microsystems, Denver, Colorado, USA, pp. 1742-1745 (2009). 

[23]  JATLAOUI, M., CHEBILA, F., PONS, P., AUBERT, H.: New 
Micro-sensors Identification Techniques Based on Reconfigurable 
Multi-band Scatterers.  Asia-Pacific Microwave Conference, 
Singapore (2009). 

[24] AUBERT, H., PONS, P., CHEBILA, F., JATLAOUI, M. : 
Measurement Device Comprising an Electromagnetic Diffuser, Patent 
WO 2010/136388, May 29, 2009. 

[25] CHEBILA, F., JATLAOUI, M., PONS, P., AUBERT, H.: 
Reconfigurable Multi-band Scatterers for Micro-sensors 
Identification. IEEE International Symposium on Antennas Propagat., 
Charleston, South Carolina, USA (2009). 

[26] JATLAOUI, M., CHEBILA, F., PONS, P., AUBERT, H.: Wireless 
Interrogation Techniques for a Passive Pressure Micro-sensor using an 
EM Transducer. European Microwave Week, Nuova Fiera di Roma, 
Rome, Italy (2009). 

403



<<
  /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


