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Résumé : Cet article présente un nouveau réseau d'antennes a fentes
longitudinales a gain élevé basé sur la technologie du guide d'ondes intégré
sur substrat (SIW) pour les applications en ondes millimétriques, capable
d'atteindre une large bande passante d'impédance. Trois prototypes avec
une bande passante d'impédance inférieure a -10 dB de 60 a 65 GHz, avec
un gain maximal de 27 dBi et un gain minimal de 14 dBi, ont été concus.
Les résultats de 1l'analyse calculée des trois réseaux congus montrent des
bandes passantes d'impédance de -10 dB et des gains réalisés de 18%-21dBi
(8x8), 10%-22dBi (16x16) et 8%-27dBi (32x16), respectivement. Chaque
partie du réseau proposé, telle que la partie de rayonnement et le réseau
d'alimentation, peut étre optimisée indépendamment pour améliorer le
processus de conception final. Un prototype du réseau est analysé en termes
de paramétres S et de diagrammes de rayonnement. Les résultats simulés

autour de la fréquence de 64 GHz démontrent la validité de la conception.

Mots-clés : Radio en bande mm, réseau d'antennes & fentes résonantes a
guide d'ondes intégré sur substrat a gain élevé, technologie SIW,
application en ondes millimétriques, parameétre S, diagramme de
rayonnement de l'antenne, fréquence de 60 GHz & 65 GHz.
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Abstract— This paper presents a new high gain longitudinal slot
array antenna based on substrate integrated waveguide (SIW)
technology for millimeter wave application, which can achieve
wide impedance bandwidth. Three prototype with impedance
bandwidth lower than -10 dB from 60 to 65 GHz with a minimum
14dBi and maximum 27dBi peak gain are designed. Computed
analysis results of the three designed arrays show -10dB
impedance bandwidths and realized gain of 18%-21dBi (8x8),
10%-22dBi (16x16), 8%-27dBi (32x16), respectively. Each part
of the proposed array such as radiation and feed network parts
can be optimized independently to increase the final design
process speed. A prototype of array is analyzed in terms of S-
parameters and radiation patterns. The simulated results around
the frequency of 64-GHz demonstrate the validity of the design.

Keywords-Substrate Integrated Waveguide (SIW), high gain
antenna, millimeter-wave (mm-wave), 60GHz

I. INTRODUCTION

In recent decades, millimeter wave communications has
attract much attentions due to its ability to accede 1Gbit/s data
transfer in short range communications range [1-58]. This
capability opens the new doors for all RF engineer around the
world to works on antenna elements as a key part of all
wireless systems. Due to some advantages compare to other
fabrication techniques for antenna engineering such as low
loss, high Q, compact design, low cost, and easily integration
with other planar structures, substrate integrated waveguide
(SIW) has attracted much attentions for millimeter wave
applications. In the recent years, the concept of substrate
integrated waveguides (SIW) has enabled RF engineers and
academic researchers around world to take advantage of low-
loss transmission in rectangular waveguides (RW) within the
printed circuit board. Using SIWs has led to light weight, low
profile, High Q, low cost, and compact microwave devices
that are suitable for monolithic integration with printed circuits
and planar structures. Since its invention, a wide range of
substrate integrated waveguide base components, such as
power dividers, phase shifters, transitions, couplers, filters,
diplexers, have been proposed and studied [1-27]. Substrate
integrated waveguide is very promising candidate to feed the
surface—wave antennas, due to easy integration of this
technology with feed networks. Between different kind of
antennas, waveguide slot array antennas such as longitudinal

rectangular slot, cross shaped slot, 45deg inclined slot and etc
have received more attentions in a variety of microwave and
millimeter-wave applications where high performance
antennas are required. Due to their high aperture efficiency,
low cross polarization, and low side lobe levels (SLL),
resonant slot arrays have found various applications in mm-
wave short range radars and wireless systems such as fixed,
collision avoidance radars, broad Band home-link systems at
60 GHz, and mobile satellite terminals in Ku and Ka bands [1-
10]. In [15], study of numerical simulation of waveguide slot
arrays in detail is presented. According to the millimeter-wave
frequency band allocation for different regions, low power
output, and high atmospheric absorption rate for 60GHz, high
gain antenna with good impedance matching are best
candidate for 57-66 —GHz electromagnetic spectrum.

In this paper, a novel high gain slot array antennas using
substrate-integrated waveguide (SIW) technology with more
slot elements has been proposed for mm-wave applications. In
many application such as microwave and mm-wave design of
antennas with high directivity to meet demand of long distance
communication is necessary [6]. This can be only be
accomplished by increasing the electrical size of the antenna
[6], [16]. One of useful method to increase the array antenna
dimension without increasing its elements size, is to form an
assembly of radiating elements. The proposed mm-wave array,
composed with multi longitudinal rectangular slot elements, is
referred to as an array. In most of designed antenna structures,
the elements of an array are identical. The relative physical
positioning of the elements and their relative electrical
excitations are two parameters that can be used to exercise
control over the shape of the radiation pattern of an array.
Depending on the elements space and type of termination
(either matched or shorted) slot arrays fall into two categories
resonant arrays and non-resonant arrays [1-4]. The fields’
setup in the waveguide differ due to the different terminations
and consequently require different design procedures. In
resonant slot array, elements are half-guide waveguide apart
and are places alternately on the either side of the guide axis
for broadside operation. But in non-resonant slots array consist
of a number of elements spaced a little more or little less than
Ag/2.



II.  MODELING OF LONGUTIDNAL SINGLE SLOT

The equivalent electrical circuit model of a single cell
longitudinal rectangular radiating slot is shown in Fig.1 [1],
[2]. It consists of a shunt admittance (Y) for which a model
must be developed in terms of operating frequency, slot
length, and slot offset from the waveguide axis (Z-Plane). For
this purpose, a single slot cell is simulated by CST as a two
port network for a range of slot lengths, offsets, and
frequencies [1-5]. As shown in Fig.1, the YZ-plane is defined
at the center of slot and the normalized admittance parameters
is extracted from S-parameters. According the equivalent
circuit in Fig.1, we can write Eq. 1,[1-4]:

Y(X,l,f) — —2511 — 2(1—521) (1)
Go 1+S]_1 521

As show in Fig. 1, G, is the characteristic admittance of the
proposed waveguide. According to Elliot studies in [3-4], the
field on the longitudinal slot is somewhat unsymmetrical.
Therefore, due to this unsymmetrically field characteristics of
Equation.1, to produce better results average value was used
for slot admittance [2-4]. Of course the best equivalent circuit
model for extracting the proposed single radiating slot is a T
network which consists of two small series impedances on
both sides of the shunt admittance [2]. The reason is that the
amplitudes of forward and backward scattered waves from the
slot are slightly different, in other words S,; is not exactly
equal to 1 + S;;. However, in the proposed slot antenna array
this asymmetry is negligible. The numerical simulations
results show that the directivity of a single resonant slot
radiating is 6.05 dB. In these simulations the width and height
of the waveguide are 1.7 mm and 0.508 mm, respectively. The
proposed slot array is implemented on an RO5880 (Roger)
substrate with electric permittivity of 2.2, a loss tangent of
0.024, thickness of 0.508 mm and the width of slot is w = 0.2
mm. Different Substrate Integrated Waveguide components
such as bends, couplers, combiner and splitters designed,
simulated and can be constructed and their scattering
parameters can be tuned by combining several different
sections, adding or removing posts or making other
modifications for the proposed feed network [1-27].

III.  SLOT ANTENNA ARRAY CONFIGURATIONS AND
RESULTS

The proposed array antenna structure have three parts:

A microstrip-to-SIW transition, feed network and radiating
elements. The proposed feeding network consists of three
steps SIW binary splitters to achieve a broadband performance
and minimize the feed structure insertion losses. At first, a slot
single element slot antenna cell with compact size and
constant gain in operating band is designed. A p —strip line
transition is used to transfer the power to or from the SIW
antenna array. This transmission line is connected to the Taper
line to feed SIW. The transition between p —strip line and
SIW is critical for achieving good impedance matching. A
tapered transition was proposed by Deslandes and K. Wu
which is useful in most applications and operating bands [6].

Fig. 2. The proposed 32 x 16 Substrate Integrated Waveguide (SIW) slot
antenna array CST model

The proposed structures insertion loss at 63 GHz is 1.12 dB.
Different square slot arrays 8 X 8, 16 X 16, and 32 X 16 were
designed in this work but only 32 X 16 elements was
presented. All arrays have uniform slot voltage distribution
and operate at 63 GHz. Roger 5880 with dielectric constant of
2.2 was used for all substrate layers. The thickness of substrate
was 0.508mm with 17um metal cladding. The spacing and the
diameter of metallic vias were p = 0.2mm and d = 0.35 mm,
respectively. To maximize the antenna gain, the spacing
between adjacent slots is selected to be 2mm at 63 GHz. The
60 GHz frequency band rectangular waveguide (WR-15)
width is 3.759 mm. By using Ref. [14] formula both SIW
width and SIW effective width is calculated [6], [7]. The
calculated effective SIW width is 2.8 mm. The total size of the
optimized slot array is 90mm X 50mm. An important
parameter in EM simulation of antennas and circuits at very
high frequencies is the loss tangenttan (&) of dielectric
substrate used in the structure. In the proposed design to
obtain a best estimation of dissipative losses over the desired
operating band, it is critical to use accurate values of tan (6) at
frequencies of interest. Consequently, during all EM
simulation the loss tangent at 63 GHz must be very close to
0.001. The proposed SIW array antenna feeding network at the
input of the antenna divides the signal to 32 in-phase, equal
amplitude signals and a 50 Ohm microstrip-to-SIW transition
is used likewise. The 32 x 16 SIW slot antenna array CST
model is presented in Fig. 2. Slot Spacing is equal to the half
of guided wavelength A, and Slot to Top (ST) is equal to the
three-quarter of A short circuit termination [1-7].
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Fig.3. Simulated CST S11 results for the proposed 32 X 16 Substrate
Integrated Waveguide (SIW) slot antenna array CST model.
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Fig. 4. The 3d radiation field of the proposed SIW slot antenna array at 64
GHz.
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Fig. 5. Computed 2-D gain patterns spectrum corresponding to the proposed
SIW slot antenna array at 63.5-, 64-, and 64.5- GHz.

Simulated S;; results of the proposed 32X 16 slot array is
shown in Fig. 3. As shown in Fig. 3, S;; varies below -10 dB
in the range from 63.3 GHz to 65.8 GHz. Figs. 4 and 5 shows
computed radiation pattern and 3D-CST radiation results of
the proposed slot array antenna at 63.5, 64 and 64.5 GHz. The
maximum computed gain is 27.4 dBi.

IV. CONCLUSION

In this paper, a new substrate integrated waveguide based
resonant slotted waveguide array working at 64-GHz band has
been demonstrated. In this design, to improve the impedance
bandwidth and gain, the excitation voltages is minimized.
Computed analysis results of the three designed arrays show —
10 dB impedance bandwidths and realized gain of 18%-21dBi
(8%8), 10%-22dBi (16x16), 8%-27dBi (32X 16), respectively.

REFRENCES

T. Djerafi and ke. Wu, “corrugated substarte integrated waveguide
SIW antipodal linearly tapered slot antenna array fed by quasi-
triangular power divider,” PIERC, v.26, 139-151, 2012.

A. Bakhtafrooz, A. Borji, D. Busuioc, and S. Safavi-Naeini “novel
two-layer milimeterwave slot array antennas based on substrate
integrated waveguide ,” PIER, v.109, 475-491, 2010.

Elliot, R. S., “The design of waveguide-fed slot arrays," Antenna
Handbook, Y. T. Lo and S. W. Lee (eds.), Chap. 12, Van Nostrand
Reinhold, New York, 1993.

Stern, G. J. and R. S. Elliott, “Resonant length of longitudinal slots
and validity of circuit representation: Theory and experiment,"
IEEE Trans. Antennas Propagat., Vol. 33, No. 11, 1264-1271,
Nov. 1985.

CA Balanis, PI loannides , “Introduction to smart antennas”
Synthesis Lectures on Antennas, 2007.

D. Deslandes and K.Wu, “Analysis and design of current probe
transition from grounded coplanar to substrate integrated
rectangular waveguides,” IEEE Trans. Microwave Theory Techn.,
vol. 53, pp. 2487-2494, August 2005.

Athana., N., D. Makris, and K. Voudouris. "Design and
Development of 60 GHz Millimeter-wave Passive Components
using Substrate Integrated Waveguide Technology." 2nd PACET
(PAnh. Conf. on Elec. and Telecomm.), Thessaloniki, Greece.
2012.

Wu, K., Cassivi, Y., Deslandes.: ‘The Substrate Integrated
Circuits - A New Concept for High-Frequency Electronics and
Optoelectronics’, Mikrotalasna revija., 2003.

Hirokawa, J. and M. Ando, 76 GHz post-wall waveguide-fed
parallel plate slot arrays for car-radar applications," IEEE AP- S
Int. Symp., Vol. 1, 98-101, 2000.

[10] Kimura, Y., et al., \A low-cost and very compact wireless terminal

integrated on the back of a waveguide planar array for 26 GHz
band FWA systems," IEEE Trans. Antennas Propagat., Vol. 53,
No. 8, 2456-2462, Aug. 2005.

[11] Vincenti Gatti, R. and R. Sorrentino, A Ka-band active scanning

array for mobile satellite terminals using slotted waveguide
technology," 25th Antenna Workshop on Satellite Antenna
Technology, Noordwijk, The Netherlands, Sep. 2002.

[12] Nakano, H., et al., Cost effective 60 GHz modules with a post-wall

planar antenna for gigabit home-link system," Proc. 33rd European
Microwave Conference, 891{894, 2003.

[13] Hua, Y. and J.-Y. Li, Analysis of longitudinal shunt waveguide

slots using FEBL" Journal of Electromagnetic Waves and
Applications, Vol. 23, No. 14-15, 2041-2046, 2009.

[14] Deslandes, D. and K. Wu, Single-substrate integration technique of

planar circuits and waveguide filters," IEEE Trans. Microwave
Theory Tech., Vol. 51, No. 2, 593-596, Feb. 2003.

[15] Hua, Y. and J.-Y. Li, “Analysis of longitudinal shunt waveguide

slots using FEBL" Journal of Electromagnetic Waves and
Applications, Vol. 23, No. 14,15, 2041-2046, 2009.

[16] Ohira, Masataka, Amane Miura, and Masazumi Ueba. "60-GHz

wideband substrate-integrated-waveguide slot array using closely
spaced elements for planar multisector antenna." Antennas and
Propagation, IEEE Trans. on58.3 (2010): 993-998.

[17] D. Deslandes and K. Wu, “Single-substrate integration technique

of planar circuits and waveguide filters,” IEEE Trans. Microwave
Theory Techn., vol. 51, pp. 593-596, Feb. 2003.

[18] Pourahmadazar, J.; Denidni, T., “SIW Rotman Lens for X-band

Sensing Applications”, (APSURSI), 2015 IEEE , VA, CA.

[19] Pourahmadazar, J.; Denidni, T., “X-band Substarte Integrated

Rotman Lens with +24 deg”, (APSURSI), 2015 IEEE , VA., CA.

[20] Pourahmadazar, J.; Denidni, T., “Multibeam Tapered Slot

Antenna Array Using Substarte Integrated Waveguide Rotman
Lens’, EuMW2015, European Conference on , vol., no., Sep 2015.

[21] D. Busuioc, M. Shahabadi, A. Borji, G. Shaker, and S. Safavi-

Naeini, “Substrate integrated waveguide antenna feed — design
methodology and validation,” in Proc. IEEE AP-S Int. Symp. Dig.,
(Honolulu, HI), pp. 2666-2669, Jun. 2007.



[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[33]

[36]

[37]

[38]

[39]

X.-P. Chen and K.Wu, “Substrate integrated waveguide cross-
coupled filter with negative coupling structure,” IEEE Trans.
Microwave Theory Techn., vol. 56, pp. 142—149, Jan. 2008.

J. H. Lee, S. Pinel, J. Papapolymerou, J. Laskar, and M. M.
Tentzeris, “Low-loss LTCC cavity filters using system-on-package
technology at 60 GHz,” IEEE Trans. Microwave Theory Techn.,
vol. 53, pp. 3817-3824, Dec. 2005.

A. Patrovsky, M. Daigle, and K. Wu, “Millimeter-wave wideband
transition from CPW to substrate integrated waveguide on
electrically thick high-permittivity substrates,” in Proc. 37th Eur.
Microw. Conf., (Munich, Germany), pp. 138-141, Oct. 2007.

A. Patrovsky and K. Wu, “Substrate integrated image guide array
antenna for the upper millimeter-wave spectrum,” IEEE Trans.
Antennas Propagat., vol. 55, pp. 2994-3001, Nov. 2007.

D. Deslandes and K.Wu, “Analysis and design of current probe
transition from grounded coplanar to substrate integrated
rectangular waveguides,” IEEE Trans. Microwave Theory Techn.,
vol. 53, pp. 2487-2494, August 2005.

S. Lee, S. Jung, and H.-Y. Lee, “Ultra-wideband cpw-to-substrate
integrated waveguide transition using an elevated-cpw section,”
IEEE Microw. Wireless Comp. Lett., vol. 18, pp. 746-748, Nov.
2008.

J. Simpson, A. Taflove, J. A. Mix, and H. Heck, “Computational
and experimental study of a microwave electromagnetic bandgap
structure with waveguiding defect for potential use as a bandpass
wireless interconnect,” IEEE Microw. Wireless Comp. Lett., vol.
14, pp. 343-345, Jul. 2004.

Dadgarpour, A.; Zarghooni, B.; Virdee, B.S.; Denidni, T.A.,
"Millimeter-Wave  High-Gain ~ SIW  End-Fire = Bow-tie
Antenna," Antennas and Propagation, IEEE Trans. on, vol.63,
no.5, pp.2337,2342, May 2015.

Al-Hasan, M.J.; Denidni, T.A.; Sebak, A.R., "Millimeter-Wave
Compact EBG Structure for Mutual Coupling Reduction
Applications," Antennas and Propagation, IEEE Trans. on, vol.63,
no.2, pp.823,828, Feb. 2015.

Brigech, Z., Sebak, A. and Denidni, T. A. (2015), High gain 60
GHz antipodal fermi tapered slot antenna with sine corrugation.
Microw. Opt. Technol. Lett., 57: 6-9.

Brigech, Z., Sebak, A., Denidni, T.A., 60 GHz dual-polarized 1 x 4
antipodal Fermi tapered slot antenna array (2014) Proceedings
ANTEM 2014: 2014 16th Int. Sym. on Antenna Technology and
Applied Electromagnetics.

Hagras, A., Denidni, T.A., Nedil, M., Mutual coupling reduction
between cylindrical DRA using PMC/PEC parallel plates for
millimeter-waves MIMO applications (2014) Proceedings -
ANTEM 2014: 2014 16th Int. Sym. on Antenna Technology and
Applied Electromagnetics.

Al-Hasan, M.J., Denidni, T.A., Sebak, A.R., Mllimeter-wave
hybrid isolator for mutual-coupling reduction applications (2014)
Proceedings - ANTEM 2014: 2014 16th Int. Sym. on Antenna
Technology and Applied Electromagnetics.

Al-Hasan, M.J.; Denidni, T.A.; Sebak, A.R., "Mllimeter-wave
hybrid isolator for mutual-coupling reduction
applications," Antenna Technology and Applied Electromagnetics
(ANTEM), 2014 16th Int. Sym. on, vol, no., pp.1,2, 13-16 July
2014.

Brigech, Z.; Sebak, A.R.; Denidni, T.A., "High-Efficiency 60-GHz
Printed Yagi Antenna Array," Antennas and Wireless Propagation
Letters, IEEE , vol.12, no., pp.1224,1227, 2013.

Al-Hasan, M.J.; Denidni, T.A.; Sebak, A.R., "Millimeter-Wave
EBG-Based Aperture-Coupled Dielectric Resonator
Antenna," Antennas and Propagation, IEEE Tran. on , vol.61, no.8,
pp.4354,4357, Aug. 2013

Chorfi, H.; Nedil, M.; Ben Mabrouk, I.; Denidni, T.A.; Talbi, L.,
"Design of a 60 GHz dielectric resonator antenna array mounted on
a conformal structure," (APSURSI), 2012 IEEE , vol., no., pp.1,2,
8-14 July 2012

Al-Hasan, M.J.; Denidni, T.A.; Sebak, A., "EBG diclectric-
resonator antenna with reduced back radiation for millimeter-wave
applications," (APSURSI), 2012 IEEE , vol., no., pp.1,2, 8-14 July
2012

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

(51]

[52]

(53]

[54]

[55]

[56]

[57]

(58]

Hagras, A.; Denidni, T.A.; Nedil, M.; Coulibaly, Y., "Low-mutual
coupling antenna array for  millimeter-wave =~ MIMO
applications," (APSURSI), 2012 IEEE , vol., no., pp.1,2, 8-14 July
2012

Peters, F. D. L., Denidni, T. A. and Tatu, S. O. (2012), Two layer
LTCC substrate integrated to rectangular waveguide transition and
its application for millimeter-wave LTCC characterization.
Microw. Opt. Technol. Lett., 54: 2675-2679.

Al-Hasan, M.J.; Denidni, T.A.; Sebak, A., "A new UC-EBG based-
dielectric resonator antenna for millimeter-wave
applications," (APSURSI), pp.1274,1276, 3-8 July 2011.

Peters, F.D.L.; Tatu, S.O.; Denidni, T.A., "Design of traveling-
wave  equidistant slot antennas for  millimeter-wave
applications," (APSURSI), 2011 IEEE Int. Sym. on, vol., no.,
pp.3037,3040, 3-8 July 2011

Agouzoul, A.; Nedil, M.; Coulibaly, Y.; Denidni, T.A.; Ben
Mabrouk, I.; Talbi, L., "Design of a high gain hybrid dielectric
resonator  antenna  for  millimeter-waves  underground
applications," (APSURSI), 2011 IEEE Int. Sym. on, vol., no.,
pp.1688,1691, 3-8 July 2011.

Chorfi, H.; Nedil, M.; Coulibaly, Y.; Denidni, T.A.; Ben Mabrouk,
I.; Talbi, L., "A dielectric resonator antenna mounted on a
conformal structure at 60 GHz.," (APSURSI), 2011 IEEE,
pp.2577,2580, 3-8 July 2011

Coulibaly, Y.; Nedil, M.; Ben Mabrouk, I.; Talbi, L.; Denidni,
T.A., "High gain rectangular dielectric resonator for broadband
millimeter-waves underground communications," Electrical and
Computer Engineering (CCECE), 2011 24th Canadian Conference
on, vol., no., pp.001088,001091, 8-11 May 2011

Perron, A., Denidni, T. A. and Sebak, A. R. (2011), Low-cost and
high-gain dual-polarized antenna for millimeter-wave applications:
Experimental results. Microw. Opt. Technol. Lett., 53: 569-571

F. D. L. Peters, D. Hammou, S. O. Tatu, and T. A. Denidni,
"Modified millimeter-wave wilkinson power divider for antenna
feeding networks," Progress In Electromagnetics Research Letters,
Vol. 17, 11-18, 2010.

Nedil, M.; traii, M.; Habib, A.M.; Djaiz, A.; Denidni, T.A., "Novel
ultra-wideband Butler matrix for wireless underground
mines," (APSURSI), 2010 IEEE , vol., no., pp.1,4, 11-17 July 2010
Coulibaly, Y.; Nedil, M.; Talbi, L.; Denidni, T.A., "Design of a
mm-wave broadband CPW-fed stacked dielectric resonator
antenna for underground mining communication,"(APSURSI),
2010 IEEE , vol., no., pp.1,4, 11-17 July 2010

Perron, A.; Denidni, T.A.; Sebak, A.R., "Improving the gain and
reducing the side lobe levels of a microstrip/dielectric resonator
millimeter-wave antenna," (APSURSI), 2010 IEEE, vol., no.,
pp.1,4, 11-17 July 2010

Coulibaly, Y.; Nedil, M.; Talbi, L.; Denidni, T.A., "High gain
cylindrical dielectric resonator with superstrate for broadband mm
-wave underground mining communications," (ANTEM-
AMEREM), 2010 14th Int. Sym. on, pp.1,4, 5-8 July 2010

Perron, A.; Denidni, T.A.; Sebak, A.R., "Circularly Polarized
Microstrip/Elliptical Dielectric Ring Resonator Antenna for
Millimeter-Wave  Applications," Antennas  and ~ Wireless
Propagation Letters, IEEE , vol.9, no., pp.783,786, 2010

Perron, A.; Denidni, T.A.; Sebak, A., "High-Gain Hybrid
Dielectric Resonator Antenna for Millimeter-Wave Applications:
Design and Implementation," Antennas and Propagation, IEEE
Tran. on , vol.57, no.10, pp.2882,2892, Oct. 2009

Denidni, T.A.; Xian-Ling Liang, "E-shaped slot-coupled dielectric
resonator antenna for millimeter-wave applications," Antennas and
Propagation, 2009. EuCAP 2009. 3rd European Conference on,
vol., no., pp.2581,2583, 23-27 March 2009

Sellal, K.; Talbi, L.; Denidni, T.; LeBel, J., "A New Substrate
Integrated Waveguide Phase Shifter," Microwave Conference,
2006. 36th European , vol., no., pp.72,75, 10-15 Sept. 2006

Tatu, S.O.; Denidni, T.A., "New Millimeter-wave Six-port
Heterodyne Receiver Architecture," Microwave Sym. Digest,
2006. IEEE MTT-S., pp.1999,2002, 11-16 June 2006

Moldovan, E., Tatu, S. O., Denidni, T. A., Wu, Ke. and Bosisio, R.
G. (2005), Design of a new phased-array driver using a six-port
phase discriminator. Microw. Opt. Technol. Lett., 46: 346-349.



Related Works:

1.

10.

11.

12.

13.

J. Pourahmadazar, C. Ghobadi, J. Nourinia, N. Felegari and H. Shirzad, "Broadband CPW-Fed
Circularly Polarized Square Slot Antenna With Inverted-L Strips for UWB Applications," in IEEE
Antennas and Wireless Propagation Letters, vol. 10, pp. 369-372, 2011, doi:
10.1109/LAWP.2011.2147271.

M. Farahani, J. Pourahmadazar, M. Akbari, M. Nedil, A. R. Sebak and T. A. Denidni, "Mutual
Coupling Reduction in Millimeter-Wave MIMO Antenna Array Using a Metamaterial Polarization-
Rotator Wall," in IEEE Antennas and Wireless Propagation Letters, vol. 16, pp. 2324-2327, 2017,
doi: 10.1109/LAWP.2017.2717404.

S. R. Emadian, C. Ghobadi, J. Nourinia, M. H. Mirmozafari and J. Pourahmadazar, "Bandwidth
Enhancement of CPW-Fed Circle-Like Slot Antenna With Dual Band-Notched Characteristic," in
IEEE Antennas and Wireless Propagation Letters, vol. 11, pp. 543-546, 2012, doi:
10.1109/LAWP.2012.2199274.

J. Pourahmadazar, C. Ghobadi and J. Nourinia, "Novel Modified Pythagorean Tree Fractal
Monopole Antennas for UWB Applications," in IEEE Antennas and Wireless Propagation Letters,
vol. 10, pp. 484-487, 2011, doi: 10.1109/LAWP.2011.2154354.

N. Felegari, J. Nourinia, C. Ghobadi and J. Pourahmadazar, "Broadband CPW-Fed Circularly
Polarized Square Slot Antenna With Three Inverted-L-Shape Grounded Strips," in IEEE Antennas
and Wireless Propagation Letters, vol. 10, pp. 274-277, 2011, doi: 10.1109/LAWP.2011.2135832.
V. Rafii, J. Nourinia, C. Ghobadi, J. Pourahmadazar and B. S. Virdee, "Broadband Circularly
Polarized Slot Antenna Array Using Sequentially Rotated Technique for CC-Band Applications,"
in IEEE Antennas and Wireless Propagation Letters, vol. 12, pp. 128-131, 2013, doi:
10.1109/LAWP.2013.2237744.

J. Pourahmadazar, C. Ghobadi, J. Nourinia and H. Shirzad, "Multiband Ring Fractal Monopole
Antenna for Mobile Devices," in IEEE Antennas and Wireless Propagation Letters, vol. 9, pp. 863-
866, 2010, doi: 10.1109/LAWP.2010.2071372.

Pourahmadazar, J.; Mohammadi, S.: 'Compact circularly-polarised slot antenna for UWB
applications', Electronics Letters, 2011, 47, (15), p. 837-838, DOI: 10.1049/el.2011.1430
Pourahmadazar, J.; Rafii, V.: 'Broadband circularly polarised slot antenna array for L- and S-band
applications', Electronics Letters, 2012, 48, (10), p. 542-543, DOI: 10.1049/el.2012.0294

S. Mohammadi, J. Nourinia, C. Ghobadi, J. Pourahmadazar and M. Shokri, "Compact Broadband
Circularly Polarized Slot Antenna Using Two Linked Elliptical Slots for C-Band Applications," in
IEEE Antennas and Wireless Propagation Letters, vol. 12, pp. 1094-1097, 2013, doi:
10.1109/LAWP.2013.2280457.

Pourahmadazar, J., Denidni, T.A. Towards Millimeter-wavelength: Transmission-Mode Fresnel-
Zone Plate Lens Antennas using Plastic Material Porosity Control in Homogeneous Medium. Sci
Rep 8, 5300 (2018). doi: 10.1038/s41598-018-23179-8

H. Boudaghi, J. Pourahmadazar and S. A. Aghdam, "Compact UWB monopole antenna with
reconfigurable band notches using PIN diode switches," WAMICON 2013, Orlando, FL, USA, 2013,
pp. 1-4, doi: 10.1109/ WAMICON.2013.6572744.

J. Pourahmadazar and T. A. Denidni, "Multi-beam tapered slot antenna array using substrate

integrated waveguide Rotman lens," 2015 European Microwave Conference (EuMC), Paris, France,
2015, pp. 1447-1450, doi: 10.1109/EuMC.2015.7346046.


https://doi.org/10.1038/s41598-018-23179-8

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Rezaeieh, S.A., Simsek, S. and Pourahmadazar, J. (2013), Design of a compact broadband
circularly-polarized slot antenna for wireless applications. Microw. Opt. Technol. Lett., 55: 413-
418. https://doi.org/10.1002/mop.27303

J. Pourahmadazar, S. Sahebghalam, S. Abazari Aghdam and M. Nouri, "A Millimeter-Wave Fresnel
Zone Plate Lens Design Using Perforated 3D Printing Material," 2018 IEEE MTT-S International
Microwave Workshop Series on Advanced Materials and Processes for RF and THz Applications
(IMWS-AMP), Ann Arbor, MI, USA, 2018, pp. 1-3, doi: 10.1109/IMWS-AMP.2018.8457170.

J. Pourahmadazar and T. Denidni, "X-band substarte integrated Rotman Lens with £24° scanning
capability," 2015 IEEE International Symposium on Antennas and Propagation & USNC/URSI
National Radio Science Meeting, Vancouver, BC, Canada, 2015, pp. 232-233, doi:
10.1109/APS.2015.7304502.

B. Zarghooni, A. Dadgarpour, J. Pourahmadazar and T. A. Denidni, "Supershaped metamaterial
unit-cells using the gielis formula," 2015 IEEE International Symposium on Antennas and
Propagation & USNC/URSI National Radio Science Meeting, Vancouver, BC, Canada, 2015, pp.
458-459, doi: 10.1109/APS.2015.7304615.

Pourahmadazar, J, Denidni, TA. Millimeter-wave planar antenna on flexible polyethylene
terephthalate substrate with water base silver nanoparticles conductive ink. Microw Opt Technol
Lett. 2018; 60: 887— 891. https://doi.org/10.1002/mop.31079

J. Pourahmadazar and T. A. Denidni, "High Gain Substrate Integrated Waveguide Resonant Slot
Antenna Array for mm-Wave Band Radio," 2015 IEEE International Conference on Ubiquitous
Wireless  Broadband  (ICUWB), Montreal, QC, Canada, 2015, pp. 1-4, doi:
10.1109/ICUWB.2015.7324455.

J. Pourahmadazar, H. Shirzad, C. Ghobadi and J. Nourinia, "Using a MAM and genetic algorithm
to optimize UWB microstrip monopole antenna with FEM and HFSS," 2010 5th International
Symposium  on  Telecommunications, Tehran, Iran, 2010, pp- 115-119, doi:
10.1109/ISTEL.2010.5734009.

Rafii Vahid, Nourinia Javad, Javad Pourahmadazar, Jalili Faramarz. Circularly Polarized Circular

Slot Antenna Array Using Sequentially Rotated Feed Network. Journal of Communication
Engineering, 2012, 1 (1), pp.38-46. ffhal-03914171f

Pourahmadazar, J, Denidni, TA. 60 GHz antenna array for millimeter-wave wireless sensor devices
using silver nanoparticles ink mounted on a flexible polymer substrate. Microw Opt Technol
Lett. 2017; 59: 2830~ 2835. https://doi.org/10.1002/mop.30834

M. Dashti Ardakani, J. Pourahmadazar and S. O. Tatu, "A monopole antenna with notch-frequency
function for UWB application," 2017 XXXIInd General Assembly and Scientific Symposium of the
International Union of Radio Science (URSI GASS), Montreal, QC, Canada, 2017, pp. 1-4, doi:
10.23919/URSIGASS.2017.8105323.

J. Pourahmadazar, M. Dashti Ardakani, S. O. Tatu and T. A. Denidni, "V-band dipole phased
array antennas on extended hemispherical dielectric lenses," 2017 XXXIInd General Assembly and
Scientific Symposium of the International Union of Radio Science (URSI GASS), Montreal, QC,
Canada, 2017, pp. 1-4, doi: 10.23919/URSIGASS.2017.8105327.

Shirzad, H. ., Virdee, B. ., Ghobadi, C. ., Shokri, M. ., Sedghi, T. ., Asiaban, S. ., & Pourahmadazar,
. J. . (2021). Bandwidth Enhancement of Compact Planar Microstrip Antenna. The Applied
Computational Electromagnetics Society Journal (ACES), 28(05), 441-445.

J. Pourahmadazar, R. Karimian and T. Denidni, "8-12-GHz beam-shaping /steering phased antenna

array system using SIW fed nonplanar director Yagi-Uda antenna," 2016 IEEE International


https://doi.org/10.1002/mop.27303
https://doi.org/10.1002/mop.31079
https://doi.org/10.1002/mop.30834

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Symposium on Antennas and Propagation (APSURSI), Fajardo, PR, USA, 2016, pp. 1145-1146,
doi: 10.1109/APS.2016.7696280.

J. Pourahmadazar and T. A. Denidni, "X-band substarte integrated waveguide Rotman Lens,"
2015 USNC-URSI Radio Science Meeting (Joint with AP-S Symposium), Vancouver, BC, Canada,
2015, pp. 188-188, doi: 10.1109/USNC-URSI.2015.7303472.

J. Pourahmadazar, M. Farahani and T. Denidni, "Printed Ridge Gap Waveguide Rotman Lens for
Millimetre-wave Applications,”" 2018 18th International Symposium on Antenna Technology and
Applied Electromagnetics (ANTEM), Waterloo, ON, Canada, 2018, pp. 1-2, doi:
10.1109/ANTEM.2018.8572972.

J. Pourahmadazar, R. Karimian, M. Farahani and T. Denidni, "Planar microwave lens based beam-
forming phased antenna array system using non-coplanar SIW fed bowtie antenna," 2016 17th
International Symposium on Antenna Technology and Applied Electromagnetics (ANTEM),
Montreal, QC, Canada, 2016, pp. 1-4, doi: 10.1109/ANTEM.2016.7550154.

J. Pourahmadazar, R. Karimian and T. Denidni, "A steerable Yagi-Uda array antenna using a
substrate integrated waveguide Rotman lens," 2016 USNC-URSI Radio Science Meeting, Fajardo,
PR, USA, 2016, pp. 15-16, doi: 10.1109/USNC-URSI.2016.7588489.

R. Karimian, J. Pourahmadazar, M. Nedil and T. A. Denidni, "On the design of low SAR CPW
antenna with magneto dielectric AMC based ground plane," 2016 10th European Conference on
Antennas and Propagation (EuCAP), Davos, Switzerland, 2016, pp. 1-5, doi:
10.1109/EuCAP.2016.7481411.

Y. Yousefzadeh, J. Pourahmadazar and S. A. Aghdam, "Compact UWB microstrip BPF using
meander line resonator," 2013 IEEE Antennas and Propagation Society International Symposium
(APSURSI), Orlando, FL, USA, 2013, pp. 802-803, doi: 10.1109/APS.2013.6711060.

R. Amiri, B. Zarghooni, A. Dadgarpour, J. Pourahmadazar and T. A. Denidni, "Reconfigurable
metamaterial unit-cell with controllable refractive index," 2016 17th International Symposium on
Antenna Technology and Applied Electromagnetics (ANTEM), Montreal, QC, Canada, 2016, pp.
1-2, doi: 10.1109/ANTEM.2016.7550155.

M. Farahani, J. Zaid, J. Pourahmadazar, T. A. Denidni and M. Nedil, "Millimeter-wave
couraggated surface for mutual coupling reduction between dipole antennas," 2016 17th
International Symposium on Antenna Technology and Applied Electromagnetics (ANTEM),
Montreal, QC, Canada, 2016, pp. 1-2, doi: 10.1109/ANTEM.2016.7550158.

R. Amiri, B. Zarghooni, A. Dadgarpour, J. Pourahmadazar and T. A. Denidni, "Anisotropic
metamaterial unit-cell for millimeter-wave applications," 2016 17th International Symposium on
Antenna Technology and Applied Electromagnetics (ANTEM), Montreal, QC, Canada, 2016, pp.
1-2, doi: 10.1109/ANTEM.2016.7550179.

J. Pourahmadazar, R. Karimian and T. A. Denidni, "A High Data-Rate Kiosk Application circularly
polarized fractal antenna for mm-wave band radio with 0.18pym CMOS technology," 2016 10th
European Conference on Antennas and Propagation (EuCAP), Davos, Switzerland, 2016, pp. 1-4,
doi: 10.1109/EuCAP.2016.7481317.

Jalili Faramarz, Javad Pourahmadazar, Rafii Vahid, Nourinia Javad, “ Circularly Polarized Circular
Slot Antenna Array Using Sequentially Rotated Feed Network” Journal of Communication
Engineering, 2012, 1 (1), pp.38-46.

J. Pourahmadazar and T. Denidni, "V-band Printed Ridge Gap Waveguide Phased Array Antenna
with £40° Scanning Angular Sector and ETSI Class II Radiation Pattern," 2018 18th International



39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

Symposium on Antenna Technology and Applied Electromagnetics (ANTEM), Waterloo, ON,
Canada, 2018, pp. 1-2, doi: 10.1109/ANTEM.2018.8572992.

M. Farahani, J. Pourahmadazar, T. Denidni and M. Nedil, "Millimeter-Wave High-Gain Ridge Gap
Beam Steerable Antenna for 5G wireless Networks," 2018 18th International Symposium on
Antenna Technology and Applied Electromagnetics (ANTEM), Waterloo, ON, Canada, 2018, pp.
1-2, doi: 10.1109/ANTEM.2018.8572923.

R. Karimian, J. Pourahmadazar, T. A. Denidni and M. Nedil, "Free space mutual coupling
reduction between two SIW antennas at millimeter-wave frequency," 2016 IEEE International
Symposium on Antennas and Propagation (APSURSI), Fajardo, PR, USA, 2016, pp. 2183-2184,
doi: 10.1109/APS.2016.7696798.

J. Pourahmadazar, R. Karimian, M. Farahani and T.A. Denidni, "10GHz Microwave Lens based
Beam-forming Phased Antenna Array System Using SIW Fed Bow-tie antenna", ANTEM, 2016.
R. Karimian, M. Dashti, J. Pourahmadazar, S. Ahmadi and M. Zaghloul, "Non-Reciprocal Phased
Array antenna," 2021 XXXIVth General Assembly and Scientific Symposium of the International
Union of Radio Science (URSI GASS), Rome, Italy, 2021, pp. 1-3, doi
10.23919/URSIGASS51995.2021.9560450.

M. D. Ardakani, R. Karimian, J. Pourahmadazar, S. Tatu, S. Ahmadi and M. Zaghloul,
"Characterization of a Highly Efficient Waveguide Front-End Direct-Conversion Receiver for 60-
GHz Wireless Systems," 2021 IEEE International Symposium on Antennas and Propagation and
USNC-URSI Radio Science Meeting (APS/URSI), Singapore, Singapore, 2021, pp. 529-530, doi:
10.1109/APS/URSI47566.2021.9703708.

J. Pourahmadazar, R. Karimian, M. D. Ardakani, S. Ahmadi and M. Zaghloul, "Alumide as a
Nonmagnetic Fresnel Zone Lens at 30 GHz," 2021 XXXIVth General Assembly and Scientific
Symposium of the International Union of Radio Science (URSI GASS), Rome, Italy, 2021, pp. 1-3,
doi: 10.23919/URSIGASS51995.2021.9560347.

M. D. Ardakani, R. Karimian, J. Pourahmadazar, S. Tatu, S. Ahmadi and M. Zaghloul, "Compact
Parallel Coupled-Line Bandpass Filter Dedicated to $E$-band Homodyne Front-End Radars," 2021
IEEE International Symposium on Antennas and Propagation and USNC-URSI Radio Science
Meeting (APS/URSI), Singapore, Singapore, 2021, pp- 1391-1392, doi:
10.1109/APS/URSI47566.2021.9704419.

Nader Felegari, Javad Pourahmadazar. A Novel Coaxial-fed Wide Band Circularly Polarised Patch
Antenna for WLAN,/ WiMax Applications. International Journal of Natural and Engineering
Sciences, 2019, 5 (2), pp.11. ffhal-03914172f

Pourahmadazar, J., Denidni, T.A. Author Correction: Towards Millimeter-wavelength:
Transmission-Mode Fresnel-Zone Plate Lens Antennas using Plastic Material Porosity Control in
Homogeneous Medium. Sci Rep 8, 10293 (2018). https://doi.org/10.1038/s41598-018-28407-9

J. Pourahmadazar and T. A. Denidni, "Extended hemispherical integrated lens antenna for F-band

application," 2017 XXXIInd General Assembly and Scientific Symposium of the International Union
of Radio Science (URSI GASS), Montreal, QC, Canada, 2017, pp. 1-2, doi:
10.23919/URSIGASS.2017.8105165.

R. Amiri, B. Zarghooni, J. Pourahmadazar and T. A. Denidni, "The fabrication and test of paraffin-
based dielectric lenses for metamaterial characterization using the free-space method for 10-18
GHz," 2017 11th European Conference on Antennas and Propagation (EUCAP), Paris, France,
2017, pp. 3235-3238, doi: 10.23919/EuCAP.2017.7928499.


https://doi.org/10.1038/s41598-018-28407-9

50

o1.

92.

53.

o4.

95.

56.

o7.

o8.

99.

60.

61.

62.

J. Pourahmadazar, R. Karimian and M. D. Ardakani, "Towards E-band Wavelength: 3D Printed
Gaussian Corrugated Horn for Cassegrain Antenna Application," 2022 United States National
Committee of URSI National Radio Science Meeting (USNC-URSI NRSM), Boulder, CO, USA,
2022, pp. 86-87, doi: 10.23919/USNC-URSINRSM57467.2022.9881470.

Yousefzadeh, Y., Pourahmadazar, J. and Aghdam, S.; 2013, January. 312.10: COMPACT UWB
MICROSTRIP BPF USING MEANDER LINE RESONATOR. In INTERNATIONAL
SYMPOSIUM DIGEST ANTENNAS AND PROPAGATION (Vol. 1, No. 2, pp. 802-802). IEEE.
Yasin Yousefzadeh, Javad Pourahmadazar. Compact Low Pass Filter using Inter-Digital Loaded
Defected Rectangular Stub Resonators. International journal of Microwave and Optical Technology,
2012, 7 (1), pp.35-38. ffhal-03914108f

Pourahmadazar, Javad (2018). Nouvelles antennes millimétriques a lentille utilisant des structures
périodiques poreuses en plastique. Thése. Québec, Université du Québec, Institut national de la
recherche scientifique, Doctorat en télécommunications, 196 p.

Javad Pourahmadazar. NEW MILLIMETRIC LENS ANTENNAS USING PERIODIC POROUS
PLASTIC STRUCTURES. Engineering Sciences [physics]. Université du Québec, Institut national
de la recherche scientifique,, 2018. English. (NNT : ). (tel-03911562)

Javad Pourahmadazar. Design and Fabrication of a Novel UWB Antenna with New Geometrical
Structures (Fractal and Euclidean). Engineering Sciences [physics|. Urmia University, 2011. English.
Javad Pourahmadazar. Towards BLUETOOTH: TECHNOLOGY, APPLICATIONS, and
ANTENNAS. Engineering Sciences [physics|. Urmia University, 2011. English.

Javad Pourahmadazar. Towards Fractal Antennas: A multiband Sierpinski Triangle (Gasket)
Fractal Vivaldi Antenna. Institut National de la Recherche Scientifique [Québec]. 2023, pp.38. (hal-
03974528)

R. Karimian, Javad Pourahmadazar, T. Denidni, Mourad Nedil. Réduction de couplage mutuel
sans fil entre deux antennes SIW & fréquence millimétrique. 2016 IEEE International Symposium
on Antennas and Propagation & USNC/URSI National Radio Science Meeting, Jun 2016, Fajardo,
United States. pp.2183-2184, {f10.1109/APS.2016.7696798ff. ffhal-04116343f

R. Karimian, Javad Pourahmadazar, T. Denidni, Mourad Nedil. Réduction de couplage mutuel
sans fil entre deux antennes SIW a fréquence millimétrique. 2016 IEEE International Symposium
on Antennas and Propagation & USNC/URSI National Radio Science Meeting, Jun 2016, Fajardo,
United States. pp.2183-2184, {f10.1109/APS.2016.7696798ff. ffhal-04116343f

Javad Pourahmadazar, Reza Karimian, Tayeb Denidni. Systéme de réseau d’antennes & commande
de formation de faisceau/de direction & 8-12 GHz utilisant une antenne Yagi-Uda avec alimentation
par guide d’ondes intégré a substrat. 2016 IEEE International Symposium on Antennas and
Propagation & USNC/URSI National Radio Science Meeting, Jun 2016, Fajardo, United States.
pp.1145-1146, £f10.1109/APS.2016.7696280ff. ffhal-04116024

Javad Pourahmadazar, Reza Karimian, Tayeb Denidni. 8-12-GHz beam-shaping/steering phased
antenna array system using SIW fed nonplanar director Yagi-Uda antenna. 2016 IEEE International
Symposium on Antennas and Propagation & USNC/URSI National Radio Science Meeting, Jun
2016, Fajardo, United States. pp.1145-1146, {f10.1109/APS.2016.7696280ff. ffhal-04116007f
Mohammadmahdi Farahani, Jamal Zaid, Javad Pourahmadazar, Tayeb Denidni, Mourad Nedil.
Surface ondulée & ondes millimétriques pour la réduction du couplage mutuel entre antennes
dipoles. 2016 17th International Symposium on Antenna Technology and Applied Electromagnetics
(ANTEM), Jul 2016, Montreal, Canada. pp.1-2, {(10.1109/ANTEM.2016.7550158). (hal-04116347)


https://scholar.google.ca/citations?view_op=view_citation&hl=en&user=ZH_aydkAAAAJ&cstart=20&pagesize=80&citation_for_view=ZH_aydkAAAAJ:X1xEhyGaivYC
https://scholar.google.ca/citations?view_op=view_citation&hl=en&user=ZH_aydkAAAAJ&cstart=20&pagesize=80&citation_for_view=ZH_aydkAAAAJ:X1xEhyGaivYC
https://dx.doi.org/10.1109/ANTEM.2016.7550158
https://hal.science/hal-04116347

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

Mohammadmahdi Farahani, Jamal Zaid, Javad Pourahmadazar, Tayeb Denidni, Mourad Nedil.
Millimeter-wave couraggated surface for mutual coupling reduction between dipole antennas. 2016
17th International Symposium on Antenna Technology and Applied Electromagnetics (ANTEM),
Jul 2016, Montreal, Canada. pp.1-2, (10.1109/ANTEM.2016.7550158). (hal-04116344)

Javad Pourahmadazar, Reza Karimian, Mohammadmahdi Farahani, Tayeb Denidni. Systéme de
réseau d'antennes a formation de faisceaux basé sur une lentille micro-onde plane utilisant une
antenne Bowtie alimentée par SIW non coplanaire. 2016 17th International Symposium on Antenna
Technology and Applied Electromagnetics (ANTEM), Jul 2016, Montreal, Canada. pp.1-
4, (10.1109/ANTEM.2016.7550154)

Javad Pourahmadazar, Mohammadmahdi Farahani, Tayeb Denidni. Lentille Rotman & guide
d'ondes imprimé avec encoche pour applications en ondes millimétriques. 2018 18th International
Symposium on Antenna Technology and Applied Electromagnetics (ANTEM), Aug 2018, Waterloo,
Canada. pp.1-2, (10.1109/ANTEM.2018.8572972)

Javad Pourahmadazar, Tayeb Denidni. Lentille Rotman intégrée au substrat en bande X avec une
capacité de balayage de £24°. 2015 IEEE International Symposium on Antennas and Propagation
& USNC/URSI National Radio Science Meeting, Jul 2015, Vancouver, Canada. pp.232-
233, (10.1109/APS.2015.7304502)

Hamid Boudaghi, Javad Pourahmadazar, Sajjad Abazari Aghdam. Antenne monopole UWB
compacte avec encoches de bande reconfigurables utilisant des commutateurs a diode PIN. 2013
IEEE 14th Annual Wireless and Microwave Technology Conference (WAMICON), Apr 2013,
Orlando, United States. pp.1-4, (10.1109/WAMICON.2013.6572744)

Javad Pourahmadazar, Tayeb Denidni. V-band Printed Ridge Gap Waveguide Phased Array
Antenna with +40° Scanning Angular Sector and ETSI Class II Radiation Pattern. 2018 18th
International Symposium on Antenna Technology and Applied Electromagnetics (ANTEM), Aug
2018, Waterloo, Canada. pp.1-2, (10.1109/ANTEM.2018.8572992)

Javad Pourahmadazar, Tayeb Denidni. Antenne en réseau a formation de faisceaux V-band a guides
d'ondes imprimés en ondulation de créte avec secteur angulaire de balayage de +40° et motif de
rayonnement de classe II ETSI. 2018 18th International Symposium on Antenna Technology and
Applied Electromagnetics (ANTEM), Aug 2018, Waterloo,
Canada. (10.1109/ANTEM.2018.8572992). (hal-04116388)

Reza Amiri, Behnam Zarghooni, Javad Pourahmadazar, Tayeb Denidni. Fabrication et test de
lentilles diélectriques & base de paraffine pour la caractérisation des métamatériaux utilisant la
méthode en espace libre de 10 a 18 GHz. 2017 11th European Conference on Antennas and
Propagation (EUCAP), Mar 2017, Paris, France. pp-3235-
3238, (10.23919/EuCAP.2017.7928499). (hal-04116390)

Javad Pourahmadazar, Tayeb Denidni. Réseau d'antennes a fente effilée multi-faisceaux utilisant
une lentille Rotman intégrée au substrat. 2015 European Radar Conference (EuRAD), Sep 2015,
Paris, France. pp.425-428, (10.1109/EuRAD.2015.7346328)

Javad Pourahmadazar, Tayeb Denidni. Multi-beam tapered slot antenna array using substrate
integrated waveguide Rotman lens. 2015 European Microwave Conference (EuMC 2015), Sep 2015,
Paris, France. pp.1447-1450, (10.1109/EuMC.2015.7346046)

Javad Pourahmadazar, T. Denidni. Lentille de Rotman intégrée & un guide d'ondes & substrat de
bande X. 2015 USNC-URSI Radio Science Meeting (Joint with AP-S Symposium), Jul 2015,
Vancouver, Canada. pp.188-188, (10.1109/USNC-URSI.2015.7303472)


https://dx.doi.org/10.1109/ANTEM.2016.7550158
https://hal.science/hal-04116344
https://dx.doi.org/10.1109/ANTEM.2016.7550154
https://dx.doi.org/10.1109/ANTEM.2018.8572972
https://dx.doi.org/10.1109/APS.2015.7304502
https://dx.doi.org/10.1109/WAMICON.2013.6572744
https://dx.doi.org/10.1109/ANTEM.2018.8572992
https://dx.doi.org/10.1109/ANTEM.2018.8572992
https://hal.science/hal-04116388
https://dx.doi.org/10.23919/EuCAP.2017.7928499
https://hal.science/hal-04116390
https://dx.doi.org/10.1109/EuRAD.2015.7346328
https://dx.doi.org/10.1109/EuMC.2015.7346046
https://dx.doi.org/10.1109/USNC-URSI.2015.7303472

74.

75.

76.

e

78.

79.

Javad Pourahmadazar, T. Denidni. X-band substarte integrated waveguide Rotman Lens. 2015
USNC-URSI Radio Science Meeting (Joint with AP-S Symposium), Jul 2015, Vancouver, France.
pp.188-188, (10.1109/USNC-URSI.2015.7303472)

Javad Pourahmadazar, Changiz Ghobadi, Javad Nourinia. Using a MAM and genetic algorithm to
optimize UWB microstrip monopole antenna with FEM and HFSS. 2010 5th International
Symposium  on  Telecommunications  (IST), Dec 2010, Tehran, Iran. pp.115-
119, (10.1109/ISTEL.2010.5734009)

Javad Pourahmadazar, Hamed Shirzad, Changiz Ghobadi, Javad Nourinia. Utilisation d'une MAM
et d'un algorithme génétique pour optimiser une antenne monopdle & microbande UWB avec FEM
et HFSS . 2010 5th International Symposium on Telecommunications (IST), Dec 2010, Tehran,
Iran. pp.115-119

Behnam Zarghooni, Abdolmehdi Dadgarpour, Javad Pourahmadazar, Tayeb Denidni. Unités
cellulaires de métamatériaux superformés utilisant la formule de Gielis. 2015 IEEE International
Symposium on Antennas and Propagation & USNC/URSI National Radio Science Meeting, Jul
2015, Vancouver, Canada. pp.458-459, (10.1109/APS.2015.7304615)

Behnam Zarghooni, Abdolmehdi Dadgarpour, Javad Pourahmadazar, Tayeb Denidni. Supershaped
metamaterial unit-cells using the gielis formula. 2015 IEEE International Symposium on Antennas
and Propagation & USNC/URSI National Radio Science Meeting, Jul 2015, Vancouver, France.
pp.458-459, (10.1109/APS.2015.7304615)

Reza Karimian, Javad Pourahmadazar, Mourad Nedil, Tayeb Denidni. Conception d'une antenne
CPW a faible SAR avec un plan de masse AMC a base de magnéto-diélectrique. 2016 10th European
Conference on Antennas and Propagation (EuCAP), Apr 2016, Davos, Swaziland. pp.1-
5, (10.1109/EuCAP.2016.7481411)


https://dx.doi.org/10.1109/USNC-URSI.2015.7303472
https://dx.doi.org/10.1109/ISTEL.2010.5734009
https://dx.doi.org/10.1109/APS.2015.7304615
https://dx.doi.org/10.1109/APS.2015.7304615
https://dx.doi.org/10.1109/EuCAP.2016.7481411

	logo-inrs-bonne-utilisation-3
	Radio Frequency
	Titre
	High Gain Substrate Integrated Waveguide Resonant Slot Antenna Array for mm-Wave Band Radio
	My refrences


<<
  /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 /Error
  /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


