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Ka- band Dual modes Using OMT horn (Verification)





Ka-band LP Reflectarray
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Fig. 2.  Air holes reflectarray practical schematic.
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Experimental result
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Ka-band CP Reflectarray
Dr. Abdelhady Mahmoud



Fig. 10. Dual mode circularly polarized horn reflection coefficient.
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Fig. 13. Dual mode circularly polarized horn gain.
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Fig.11. X-Z plane simulated and measured horn radiation patterns 

at 30 GHz.
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Fig.12. Y-Z plane simulated and measured horn radiation patterns 

at 30 GHz.
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Ka- band Circularly Polarized Dual modes Horn (Verification)
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Fig. 14. Sketch for the reflect array layout and the constructed support 

and feed. 
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Fig. 15. Photos for the circularly polarized reflectarray.
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Fig.17. Simulated Gain vs frequency.Fig. 18. Simulated and measured reflection coefficients with the 

reflectarray.
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Fig.20. Measured gain and axial ratio versus frequency.
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Fig.19. Simulated and measured radiation patterns at 30 GHz.
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Ka- band Circularly Polarized Reflectarray (Verification)



W-band Lens Antenna

Dr. Abdelhady Mahmoud
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Single layer Len Multi-layers Len

94 GHz Artificial Lens



3 D Multi-layers Len Single Feed Dual Beam

Multi-layers Len Single Feed Dual Beam
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Vertically polarized reflected field from 

polarizer
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➢ Wide scanning angle from -60o to 60o. 

➢ Variation of radiated field level around scanning range at 10.6 

GHz is about 2.5 dB.

➢ Max gain at 10.6 GHz=26.5 dB..

➢ Accepted side lob level (-18 dB) at broadside.

➢ Aperture efficiency=54% at 10.6 GHz.

Scanning array
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Horizontal to Vertical Polarization 
Conversion Transparent Metasurface





Linear to Circular Reflective Polarization 
Conversion Transparent Metasurface

X and Ku-band 





UWB Polarization Conversion 
Metasurface for RCS
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Array reflection coefficient S11

FIT FEM

Matching bandwidth 47.5 % (8 to 12.75 GHz) 48 % (8.1 to 12.9 GHz)



Array radiated field @ 10 
GHz

@ Phi=90 @ Phi=0 

▪ Broad-side patterns. 

▪ SLL around -15 dBi.

▪ F/B ratio -19 dBi.

▪ X-pol ratio -40 dBi at boresight direction.



Array Axial Ratio

FIT FEM

3 dB AR bandwidth 35 % (9 to 12.5 GHz) 35 % (9 to 12.5 GHz)

1.5 dB gain BW 30 % 30 %

Efficiency at 10 GHz 83.5 % 87.5 %

Array gain



Horizontal to Circular Polarized Conversion 
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TV broadcasting Antenna
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Realized gain
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TV Antenna with BPF
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Dual band 433 MHz and 868 
MHz Antenna
EU standard
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2.4GHz Quasi yagi
Dr. Abdelhady Mahmoud
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Pattern @ 2.4 GHz
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FBR -36 dB
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Dual Ports Printed Vivaldi 
Tapered Antenna

1.5 to 6.5 GHz
Dr. Abdelhady Mahmoud



Perspective view of single port antenna



Perspective view of dual ports antenna
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Scattering parameters of dual ports
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Dual Polarized Printed Vivaldi 
Tapered Antenna

1 to 13 GHz
Dr. Abdelhady Mahmoud



Perspective view of dual ports antenna
FR-4 substrate with thickness 1 mm
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Scattering parameters
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Port 1 (Horizontal) antenna patterns
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3D patterns for horizontal polarization
2 GHz 4 GHz 6 GHz

8 GHz 10 GHz 12 GHz



Port 2 (Vertical) antenna patterns
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3D patterns for horizontal polarization
2 GHz 4 GHz 6 GHz

8 GHz 10 GHz 12 GHz



X-pol to Co-pol ratio (dB)



3 dB BW



9 GHz co- and x-pol patterns

> 15 dB



Innovated Ridged-Gap Horn
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X-band High performance 
multi-layers trasnmitrray
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Layers from 1 to 8 are identical for both 
transmitarray sides 

Metallic vias connecting layer 4 to layer 4
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Feeder with Screw Pin Vs without Screw Pin 
Adjustment


