
APPLIED
COMPUTATIONAL
ELECTROMAGNETICS 
SOCIETY
JOURNAL

December 2017
Vol. 32 No. 12
ISSN 1054-4887

The ACES Journal is abstracted in INSPEC, in Engineering Index, DTIC, Science Citation Index Expanded, the 
Research Alert, and to Current Contents/Engineering, Computing & Technology.

The illustrations on the front cover have been obtained from the research groups at the Department of Electrical 
Engineering, The University of Mississippi.



THE APPLIED COMPUTATIONAL ELECTROMAGNETICS SOCIETY
http://aces-society.org

EDITORS-IN-CHIEF
Atef Elsherbeni

Colorado School of Mines, EE Dept.
Golden, CO 80401, USA

Sami Barmada
University of Pisa, ESE Dept.

56122 Pisa, Italy

ASSOCIATE EDITORS-IN-CHIEF: REGULAR PAPERS

Mohammed Hadi
Kuwait University, EE Dept.

Safat, Kuwait

Alistair Duffy
De Montfort University

Leicester, UK

Wenxing Li
Harbin Engineering University

Harbin 150001, China

Maokun Li
Tsinghua University

Beijing 100084, China

Antonio Musolino
University of Pisa
56126 Pisa, Italy

Abdul Arkadan
Marquette University, ECE Dept.

Milwaukee, WI 53201, USA

Salvatore Campione
Sandia National Laboratories

Albuquerque, NM 87185, USA

Marco Arjona López
La Laguna Institute of Technology
Torreon, Coahuila 27266, Mexico

Paolo Mezzanotte
University of Perugia
I-06125 Perugia, Italy

Luca Di Rienzo
Politecnico di Milano
20133 Milano, Italy

Rocco Rizzo
University of Pisa
56123 Pisa, Italy

ASSOCIATE EDITORS-IN-CHIEF: EXPRESS PAPERS

Lijun Jiang
University of Hong Kong, Dept. of EEE

Hong, Kong

Shinichiro Ohnuki
Nihon University

Tokyo, Japan

Kubilay Sertel
The Ohio State University

Columbus, OH 43210, USA

Steve J. Weiss
US Army Research Laboratory

Adelphi Laboratory Center (RDRL-SER-M)
Adelphi, MD 20783, USA

William O’Keefe Coburn
US Army Research Laboratory

Adelphi Laboratory Center (RDRL-SER-M)
Adelphi, MD 20783, USA

Jiming Song
Iowa State University, ECE Dept.

Ames, IA 50011, USA

Amedeo Capozzoli
Univerita di Napoli Federico II, DIETI

I-80125 Napoli, Italy

Yu Mao Wu
Fudan University

Shanghai 200433, China

Maokun Li
Tsinghua University, EE Dept.

Beijing 100084, China

THE APPLIED COMPUTATIONAL ELECTROMAGNETICS SOCIETY
http://aces-society.org

EDITORS-IN-CHIEF
Atef Elsherbeni

Colorado School of Mines, EE Dept.
Golden, CO 80401, USA

Sami Barmada
University of Pisa, ESE Dept.

56122 Pisa, Italy

ASSOCIATE EDITORS-IN-CHIEF: REGULAR PAPERS

Mohammed Hadi
Kuwait University, EE Dept.

Safat, Kuwait

Alistair Duffy
De Montfort University

Leicester, UK

Wenxing Li
Harbin Engineering University

Harbin 150001, China

Maokun Li
Tsinghua University

Beijing 100084, China

Antonio Musolino
University of Pisa
56126 Pisa, Italy

Abdul Arkadan
Marquette University, ECE Dept.

Milwaukee, WI 53201, USA

Salvatore Campione
Sandia National Laboratories

Albuquerque, NM 87185, USA

Marco Arjona López
La Laguna Institute of Technology
Torreon, Coahuila 27266, Mexico

Paolo Mezzanotte
University of Perugia
I-06125 Perugia, Italy

Luca Di Rienzo
Politecnico di Milano
20133 Milano, Italy

Rocco Rizzo
University of Pisa
56123 Pisa, Italy

ASSOCIATE EDITORS-IN-CHIEF: EXPRESS PAPERS

Lijun Jiang
University of Hong Kong, Dept. of EEE

Hong, Kong

Shinichiro Ohnuki
Nihon University

Tokyo, Japan

Kubilay Sertel
The Ohio State University

Columbus, OH 43210, USA

Steve J. Weiss
US Army Research Laboratory

Adelphi Laboratory Center (RDRL-SER-M)
Adelphi, MD 20783, USA

William O’Keefe Coburn
US Army Research Laboratory

Adelphi Laboratory Center (RDRL-SER-M)
Adelphi, MD 20783, USA

Jiming Song
Iowa State University, ECE Dept.

Ames, IA 50011, USA

Amedeo Capozzoli
Univerita di Napoli Federico II, DIETI

I-80125 Napoli, Italy

Yu Mao Wu
Fudan University

Shanghai 200433, China

Maokun Li
Tsinghua University, EE Dept.

Beijing 100084, China

THE APPLIED COMPUTATIONAL ELECTROMAGNETICS SOCIETY
http://aces-society.org

EDITORS-IN-CHIEF
Atef Elsherbeni

Colorado School of Mines, EE Dept.
Golden, CO 80401, USA

Sami Barmada
University of Pisa, ESE Dept.

56122 Pisa, Italy

ASSOCIATE EDITORS-IN-CHIEF: REGULAR PAPERS

Mohammed Hadi
Kuwait University, EE Dept.

Safat, Kuwait

Alistair Duffy
De Montfort University

Leicester, UK

Wenxing Li
Harbin Engineering University

Harbin 150001, China

Maokun Li
Tsinghua University

Beijing 100084, China

Antonio Musolino
University of Pisa
56126 Pisa, Italy

Abdul Arkadan
Marquette University, ECE Dept.

Milwaukee, WI 53201, USA

Salvatore Campione
Sandia National Laboratories

Albuquerque, NM 87185, USA

Marco Arjona López
La Laguna Institute of Technology
Torreon, Coahuila 27266, Mexico

Paolo Mezzanotte
University of Perugia
I-06125 Perugia, Italy

Luca Di Rienzo
Politecnico di Milano
20133 Milano, Italy

Rocco Rizzo
University of Pisa
56123 Pisa, Italy

ASSOCIATE EDITORS-IN-CHIEF: EXPRESS PAPERS

Lijun Jiang
University of Hong Kong, Dept. of EEE

Hong, Kong

Shinichiro Ohnuki
Nihon University

Tokyo, Japan

Kubilay Sertel
The Ohio State University

Columbus, OH 43210, USA

Steve J. Weiss
US Army Research Laboratory

Adelphi Laboratory Center (RDRL-SER-M)
Adelphi, MD 20783, USA

William O’Keefe Coburn
US Army Research Laboratory

Adelphi Laboratory Center (RDRL-SER-M)
Adelphi, MD 20783, USA

Jiming Song
Iowa State University, ECE Dept.

Ames, IA 50011, USA

Amedeo Capozzoli
Univerita di Napoli Federico II, DIETI

I-80125 Napoli, Italy

Yu Mao Wu
Fudan University

Shanghai 200433, China

Maokun Li
Tsinghua University, EE Dept.

Beijing 100084, China

THE APPLIED COMPUTATIONAL ELECTROMAGNETICS SOCIETY
http://aces-society.org

EDITORS-IN-CHIEF
Atef Elsherbeni

Colorado School of Mines, EE Dept.
Golden, CO 80401, USA

Sami Barmada
University of Pisa, ESE Dept.

56122 Pisa, Italy

ASSOCIATE EDITORS-IN-CHIEF: REGULAR PAPERS

Mohammed Hadi
Kuwait University, EE Dept.

Safat, Kuwait

Alistair Duffy
De Montfort University

Leicester, UK

Wenxing Li
Harbin Engineering University

Harbin 150001, China

Maokun Li
Tsinghua University

Beijing 100084, China

Antonio Musolino
University of Pisa
56126 Pisa, Italy

Abdul Arkadan
Marquette University, ECE Dept.

Milwaukee, WI 53201, USA

Salvatore Campione
Sandia National Laboratories

Albuquerque, NM 87185, USA

Marco Arjona López
La Laguna Institute of Technology
Torreon, Coahuila 27266, Mexico

Paolo Mezzanotte
University of Perugia
I-06125 Perugia, Italy

Luca Di Rienzo
Politecnico di Milano
20133 Milano, Italy

Rocco Rizzo
University of Pisa
56123 Pisa, Italy

ASSOCIATE EDITORS-IN-CHIEF: EXPRESS PAPERS

Lijun Jiang
University of Hong Kong, Dept. of EEE

Hong, Kong

Shinichiro Ohnuki
Nihon University

Tokyo, Japan

Kubilay Sertel
The Ohio State University

Columbus, OH 43210, USA

Steve J. Weiss
US Army Research Laboratory

Adelphi Laboratory Center (RDRL-SER-M)
Adelphi, MD 20783, USA

William O’Keefe Coburn
US Army Research Laboratory

Adelphi Laboratory Center (RDRL-SER-M)
Adelphi, MD 20783, USA

Jiming Song
Iowa State University, ECE Dept.

Ames, IA 50011, USA

Amedeo Capozzoli
Univerita di Napoli Federico II, DIETI

I-80125 Napoli, Italy

Yu Mao Wu
Fudan University

Shanghai 200433, China

Maokun Li
Tsinghua University, EE Dept.

Beijing 100084, China

EDITORIAL ASSISTANTS
Matthew J. Inman

University of Mississippi, Electrical Engineering Dept.
University, MS 38677, USA

Shanell Lopez
Colorado School of Mines, Electrical Engineering Dept.

Golden, CO 80401, USA

EMERITUS EDITORS-IN-CHIEF
Duncan C. Baker

EE Dept. U. of Pretoria
0002 Pretoria, South Africa

Robert M. Bevensee
Box 812

Alamo, CA 94507-0516, USA

Allen Glisson
University of Mississippi, EE Dept.

University, MS 38677, USA

Ahmed Kishk
Concordia University, ECS Dept.
Montreal, QC H3G 1M8, Canada

David E. Stein
USAF Scientific Advisory Board

Washington, DC 20330, USA

EMERITUS ASSOCIATE EDITORS-IN-CHIEF

THE APPLIED COMPUTATIONAL ELECTROMAGNETICS SOCIETY
http://aces-society.org

EDITORS-IN-CHIEF
Atef Elsherbeni

Colorado School of Mines, EE Dept.
Golden, CO 80401, USA

Sami Barmada
University of Pisa, ESE Dept.

56122 Pisa, Italy

ASSOCIATE EDITORS-IN-CHIEF: REGULAR PAPERS

Mohammed Hadi
Kuwait University, EE Dept.

Safat, Kuwait

Alistair Duffy
De Montfort University

Leicester, UK

Wenxing Li
Harbin Engineering University

Harbin 150001, China

Maokun Li
Tsinghua University

Beijing 100084, China

Antonio Musolino
University of Pisa
56126 Pisa, Italy

Abdul Arkadan
Marquette University, ECE Dept.

Milwaukee, WI 53201, USA

Salvatore Campione
Sandia National Laboratories

Albuquerque, NM 87185, USA

Marco Arjona López
La Laguna Institute of Technology
Torreon, Coahuila 27266, Mexico

Paolo Mezzanotte
University of Perugia
I-06125 Perugia, Italy

Luca Di Rienzo
Politecnico di Milano
20133 Milano, Italy

Rocco Rizzo
University of Pisa
56123 Pisa, Italy

ASSOCIATE EDITORS-IN-CHIEF: EXPRESS PAPERS

Lijun Jiang
University of Hong Kong, Dept. of EEE

Hong, Kong

Shinichiro Ohnuki
Nihon University

Tokyo, Japan

Kubilay Sertel
The Ohio State University

Columbus, OH 43210, USA

Steve J. Weiss
US Army Research Laboratory

Adelphi Laboratory Center (RDRL-SER-M)
Adelphi, MD 20783, USA

William O’Keefe Coburn
US Army Research Laboratory

Adelphi Laboratory Center (RDRL-SER-M)
Adelphi, MD 20783, USA

Jiming Song
Iowa State University, ECE Dept.

Ames, IA 50011, USA

Amedeo Capozzoli
Univerita di Napoli Federico II, DIETI

I-80125 Napoli, Italy

Yu Mao Wu
Fudan University

Shanghai 200433, China

Maokun Li
Tsinghua University, EE Dept.

Beijing 100084, China

THE APPLIED COMPUTATIONAL ELECTROMAGNETICS SOCIETY
http://aces-society.org

EDITORS-IN-CHIEF
Atef Elsherbeni

Colorado School of Mines, EE Dept.
Golden, CO 80401, USA

Sami Barmada
University of Pisa, ESE Dept.

56122 Pisa, Italy

ASSOCIATE EDITORS-IN-CHIEF: REGULAR PAPERS

Mohammed Hadi
Kuwait University, EE Dept.

Safat, Kuwait

Alistair Duffy
De Montfort University

Leicester, UK

Wenxing Li
Harbin Engineering University

Harbin 150001, China

Maokun Li
Tsinghua University

Beijing 100084, China

Antonio Musolino
University of Pisa
56126 Pisa, Italy

Abdul Arkadan
Marquette University, ECE Dept.

Milwaukee, WI 53201, USA

Salvatore Campione
Sandia National Laboratories

Albuquerque, NM 87185, USA

Marco Arjona López
La Laguna Institute of Technology
Torreon, Coahuila 27266, Mexico

Paolo Mezzanotte
University of Perugia
I-06125 Perugia, Italy

Luca Di Rienzo
Politecnico di Milano
20133 Milano, Italy

Rocco Rizzo
University of Pisa
56123 Pisa, Italy

ASSOCIATE EDITORS-IN-CHIEF: EXPRESS PAPERS

Lijun Jiang
University of Hong Kong, Dept. of EEE

Hong, Kong

Shinichiro Ohnuki
Nihon University

Tokyo, Japan

Kubilay Sertel
The Ohio State University

Columbus, OH 43210, USA

Steve J. Weiss
US Army Research Laboratory

Adelphi Laboratory Center (RDRL-SER-M)
Adelphi, MD 20783, USA

William O’Keefe Coburn
US Army Research Laboratory

Adelphi Laboratory Center (RDRL-SER-M)
Adelphi, MD 20783, USA

Jiming Song
Iowa State University, ECE Dept.

Ames, IA 50011, USA

Amedeo Capozzoli
Univerita di Napoli Federico II, DIETI

I-80125 Napoli, Italy

Yu Mao Wu
Fudan University

Shanghai 200433, China

Maokun Li
Tsinghua University, EE Dept.

Beijing 100084, China

THE APPLIED COMPUTATIONAL ELECTROMAGNETICS SOCIETY
http://aces-society.org

EDITORS-IN-CHIEF
Atef Elsherbeni

Colorado School of Mines, EE Dept.
Golden, CO 80401, USA

Sami Barmada
University of Pisa, ESE Dept.

56122 Pisa, Italy

ASSOCIATE EDITORS-IN-CHIEF: REGULAR PAPERS

Mohammed Hadi
Kuwait University, EE Dept.

Safat, Kuwait

Alistair Duffy
De Montfort University

Leicester, UK

Wenxing Li
Harbin Engineering University

Harbin 150001, China

Maokun Li
Tsinghua University

Beijing 100084, China

Antonio Musolino
University of Pisa
56126 Pisa, Italy

Abdul Arkadan
Marquette University, ECE Dept.

Milwaukee, WI 53201, USA

Salvatore Campione
Sandia National Laboratories

Albuquerque, NM 87185, USA

Marco Arjona López
La Laguna Institute of Technology
Torreon, Coahuila 27266, Mexico

Paolo Mezzanotte
University of Perugia
I-06125 Perugia, Italy

Luca Di Rienzo
Politecnico di Milano
20133 Milano, Italy

Rocco Rizzo
University of Pisa
56123 Pisa, Italy

ASSOCIATE EDITORS-IN-CHIEF: EXPRESS PAPERS

Lijun Jiang
University of Hong Kong, Dept. of EEE

Hong, Kong

Shinichiro Ohnuki
Nihon University

Tokyo, Japan

Kubilay Sertel
The Ohio State University

Columbus, OH 43210, USA

Steve J. Weiss
US Army Research Laboratory

Adelphi Laboratory Center (RDRL-SER-M)
Adelphi, MD 20783, USA

William O’Keefe Coburn
US Army Research Laboratory

Adelphi Laboratory Center (RDRL-SER-M)
Adelphi, MD 20783, USA

Jiming Song
Iowa State University, ECE Dept.

Ames, IA 50011, USA

Amedeo Capozzoli
Univerita di Napoli Federico II, DIETI

I-80125 Napoli, Italy

Yu Mao Wu
Fudan University

Shanghai 200433, China

Maokun Li
Tsinghua University, EE Dept.

Beijing 100084, China

THE APPLIED COMPUTATIONAL ELECTROMAGNETICS SOCIETY
http://aces-society.org

EDITORS-IN-CHIEF
Atef Elsherbeni

Colorado School of Mines, EE Dept.
Golden, CO 80401, USA

Sami Barmada
University of Pisa, ESE Dept.

56122 Pisa, Italy

ASSOCIATE EDITORS-IN-CHIEF: REGULAR PAPERS

Mohammed Hadi
Kuwait University, EE Dept.

Safat, Kuwait

Alistair Duffy
De Montfort University

Leicester, UK

Wenxing Li
Harbin Engineering University

Harbin 150001, China

Maokun Li
Tsinghua University

Beijing 100084, China

Antonio Musolino
University of Pisa
56126 Pisa, Italy

Abdul Arkadan
Marquette University, ECE Dept.

Milwaukee, WI 53201, USA

Salvatore Campione
Sandia National Laboratories

Albuquerque, NM 87185, USA

Marco Arjona López
La Laguna Institute of Technology
Torreon, Coahuila 27266, Mexico

Paolo Mezzanotte
University of Perugia
I-06125 Perugia, Italy

Luca Di Rienzo
Politecnico di Milano
20133 Milano, Italy

Rocco Rizzo
University of Pisa
56123 Pisa, Italy

ASSOCIATE EDITORS-IN-CHIEF: EXPRESS PAPERS

Lijun Jiang
University of Hong Kong, Dept. of EEE

Hong, Kong

Shinichiro Ohnuki
Nihon University

Tokyo, Japan

Kubilay Sertel
The Ohio State University

Columbus, OH 43210, USA

Steve J. Weiss
US Army Research Laboratory

Adelphi Laboratory Center (RDRL-SER-M)
Adelphi, MD 20783, USA

William O’Keefe Coburn
US Army Research Laboratory

Adelphi Laboratory Center (RDRL-SER-M)
Adelphi, MD 20783, USA

Jiming Song
Iowa State University, ECE Dept.

Ames, IA 50011, USA

Amedeo Capozzoli
Univerita di Napoli Federico II, DIETI

I-80125 Napoli, Italy

Yu Mao Wu
Fudan University

Shanghai 200433, China

Maokun Li
Tsinghua University, EE Dept.

Beijing 100084, China

THE APPLIED COMPUTATIONAL ELECTROMAGNETICS SOCIETY
http://aces-society.org

EDITORS-IN-CHIEF
Atef Elsherbeni

Colorado School of Mines, EE Dept.
Golden, CO 80401, USA

Sami Barmada
University of Pisa, ESE Dept.

56122 Pisa, Italy

ASSOCIATE EDITORS-IN-CHIEF: REGULAR PAPERS

Mohammed Hadi
Kuwait University, EE Dept.

Safat, Kuwait

Alistair Duffy
De Montfort University

Leicester, UK

Wenxing Li
Harbin Engineering University

Harbin 150001, China

Maokun Li
Tsinghua University

Beijing 100084, China

Antonio Musolino
University of Pisa
56126 Pisa, Italy

Abdul Arkadan
Marquette University, ECE Dept.

Milwaukee, WI 53201, USA

Salvatore Campione
Sandia National Laboratories

Albuquerque, NM 87185, USA

Marco Arjona López
La Laguna Institute of Technology
Torreon, Coahuila 27266, Mexico

Paolo Mezzanotte
University of Perugia
I-06125 Perugia, Italy

Luca Di Rienzo
Politecnico di Milano
20133 Milano, Italy

Rocco Rizzo
University of Pisa
56123 Pisa, Italy

ASSOCIATE EDITORS-IN-CHIEF: EXPRESS PAPERS

Lijun Jiang
University of Hong Kong, Dept. of EEE

Hong, Kong

Shinichiro Ohnuki
Nihon University

Tokyo, Japan

Kubilay Sertel
The Ohio State University

Columbus, OH 43210, USA

Steve J. Weiss
US Army Research Laboratory

Adelphi Laboratory Center (RDRL-SER-M)
Adelphi, MD 20783, USA

William O’Keefe Coburn
US Army Research Laboratory

Adelphi Laboratory Center (RDRL-SER-M)
Adelphi, MD 20783, USA

Jiming Song
Iowa State University, ECE Dept.

Ames, IA 50011, USA

Amedeo Capozzoli
Univerita di Napoli Federico II, DIETI

I-80125 Napoli, Italy

Yu Mao Wu
Fudan University

Shanghai 200433, China

Maokun Li
Tsinghua University, EE Dept.

Beijing 100084, China

THE APPLIED COMPUTATIONAL ELECTROMAGNETICS SOCIETY
http://aces-society.org

EDITORS-IN-CHIEF
Atef Elsherbeni

Colorado School of Mines, EE Dept.
Golden, CO 80401, USA

Sami Barmada
University of Pisa, ESE Dept.

56122 Pisa, Italy

ASSOCIATE EDITORS-IN-CHIEF: REGULAR PAPERS

Mohammed Hadi
Kuwait University, EE Dept.

Safat, Kuwait

Alistair Duffy
De Montfort University

Leicester, UK

Wenxing Li
Harbin Engineering University

Harbin 150001, China

Maokun Li
Tsinghua University

Beijing 100084, China

Antonio Musolino
University of Pisa
56126 Pisa, Italy

Abdul Arkadan
Marquette University, ECE Dept.

Milwaukee, WI 53201, USA

Salvatore Campione
Sandia National Laboratories

Albuquerque, NM 87185, USA

Marco Arjona López
La Laguna Institute of Technology
Torreon, Coahuila 27266, Mexico

Paolo Mezzanotte
University of Perugia
I-06125 Perugia, Italy

Luca Di Rienzo
Politecnico di Milano
20133 Milano, Italy

Rocco Rizzo
University of Pisa
56123 Pisa, Italy

ASSOCIATE EDITORS-IN-CHIEF: EXPRESS PAPERS

Lijun Jiang
University of Hong Kong, Dept. of EEE

Hong, Kong

Shinichiro Ohnuki
Nihon University

Tokyo, Japan

Kubilay Sertel
The Ohio State University

Columbus, OH 43210, USA

Steve J. Weiss
US Army Research Laboratory

Adelphi Laboratory Center (RDRL-SER-M)
Adelphi, MD 20783, USA

William O’Keefe Coburn
US Army Research Laboratory

Adelphi Laboratory Center (RDRL-SER-M)
Adelphi, MD 20783, USA

Jiming Song
Iowa State University, ECE Dept.

Ames, IA 50011, USA

Amedeo Capozzoli
Univerita di Napoli Federico II, DIETI

I-80125 Napoli, Italy

Yu Mao Wu
Fudan University

Shanghai 200433, China

Maokun Li
Tsinghua University, EE Dept.

Beijing 100084, China

THE APPLIED COMPUTATIONAL ELECTROMAGNETICS SOCIETY
http://aces-society.org

EDITORS-IN-CHIEF
Atef Elsherbeni

Colorado School of Mines, EE Dept.
Golden, CO 80401, USA

Sami Barmada
University of Pisa, ESE Dept.

56122 Pisa, Italy

ASSOCIATE EDITORS-IN-CHIEF: REGULAR PAPERS

Mohammed Hadi
Kuwait University, EE Dept.

Safat, Kuwait

Alistair Duffy
De Montfort University

Leicester, UK

Wenxing Li
Harbin Engineering University

Harbin 150001, China

Maokun Li
Tsinghua University

Beijing 100084, China

Antonio Musolino
University of Pisa
56126 Pisa, Italy

Abdul Arkadan
Marquette University, ECE Dept.

Milwaukee, WI 53201, USA

Salvatore Campione
Sandia National Laboratories

Albuquerque, NM 87185, USA

Marco Arjona López
La Laguna Institute of Technology
Torreon, Coahuila 27266, Mexico

Paolo Mezzanotte
University of Perugia
I-06125 Perugia, Italy

Luca Di Rienzo
Politecnico di Milano
20133 Milano, Italy

Rocco Rizzo
University of Pisa
56123 Pisa, Italy

ASSOCIATE EDITORS-IN-CHIEF: EXPRESS PAPERS

Lijun Jiang
University of Hong Kong, Dept. of EEE

Hong, Kong

Shinichiro Ohnuki
Nihon University

Tokyo, Japan

Kubilay Sertel
The Ohio State University

Columbus, OH 43210, USA

Steve J. Weiss
US Army Research Laboratory

Adelphi Laboratory Center (RDRL-SER-M)
Adelphi, MD 20783, USA

William O’Keefe Coburn
US Army Research Laboratory

Adelphi Laboratory Center (RDRL-SER-M)
Adelphi, MD 20783, USA

Jiming Song
Iowa State University, ECE Dept.

Ames, IA 50011, USA

Amedeo Capozzoli
Univerita di Napoli Federico II, DIETI

I-80125 Napoli, Italy

Yu Mao Wu
Fudan University

Shanghai 200433, China

Maokun Li
Tsinghua University, EE Dept.

Beijing 100084, China

THE APPLIED COMPUTATIONAL ELECTROMAGNETICS SOCIETY
http://aces-society.org

EDITORS-IN-CHIEF
Atef Elsherbeni

Colorado School of Mines, EE Dept.
Golden, CO 80401, USA

Sami Barmada
University of Pisa, ESE Dept.

56122 Pisa, Italy

ASSOCIATE EDITORS-IN-CHIEF: REGULAR PAPERS

Mohammed Hadi
Kuwait University, EE Dept.

Safat, Kuwait

Alistair Duffy
De Montfort University

Leicester, UK

Wenxing Li
Harbin Engineering University

Harbin 150001, China

Maokun Li
Tsinghua University

Beijing 100084, China

Antonio Musolino
University of Pisa
56126 Pisa, Italy

Abdul Arkadan
Marquette University, ECE Dept.

Milwaukee, WI 53201, USA

Salvatore Campione
Sandia National Laboratories

Albuquerque, NM 87185, USA

Marco Arjona López
La Laguna Institute of Technology
Torreon, Coahuila 27266, Mexico

Paolo Mezzanotte
University of Perugia
I-06125 Perugia, Italy

Luca Di Rienzo
Politecnico di Milano
20133 Milano, Italy

Rocco Rizzo
University of Pisa
56123 Pisa, Italy

ASSOCIATE EDITORS-IN-CHIEF: EXPRESS PAPERS

Lijun Jiang
University of Hong Kong, Dept. of EEE

Hong, Kong

Shinichiro Ohnuki
Nihon University

Tokyo, Japan

Kubilay Sertel
The Ohio State University

Columbus, OH 43210, USA

Steve J. Weiss
US Army Research Laboratory

Adelphi Laboratory Center (RDRL-SER-M)
Adelphi, MD 20783, USA

William O’Keefe Coburn
US Army Research Laboratory

Adelphi Laboratory Center (RDRL-SER-M)
Adelphi, MD 20783, USA

Jiming Song
Iowa State University, ECE Dept.

Ames, IA 50011, USA

Amedeo Capozzoli
Univerita di Napoli Federico II, DIETI

I-80125 Napoli, Italy

Yu Mao Wu
Fudan University

Shanghai 200433, China

Maokun Li
Tsinghua University, EE Dept.

Beijing 100084, China

THE APPLIED COMPUTATIONAL ELECTROMAGNETICS SOCIETY
http://aces-society.org

EDITORS-IN-CHIEF
Atef Elsherbeni

Colorado School of Mines, EE Dept.
Golden, CO 80401, USA

Sami Barmada
University of Pisa, ESE Dept.

56122 Pisa, Italy

ASSOCIATE EDITORS-IN-CHIEF: REGULAR PAPERS

Mohammed Hadi
Kuwait University, EE Dept.

Safat, Kuwait

Alistair Duffy
De Montfort University

Leicester, UK

Wenxing Li
Harbin Engineering University

Harbin 150001, China

Maokun Li
Tsinghua University

Beijing 100084, China

Antonio Musolino
University of Pisa
56126 Pisa, Italy

Abdul Arkadan
Marquette University, ECE Dept.

Milwaukee, WI 53201, USA

Salvatore Campione
Sandia National Laboratories

Albuquerque, NM 87185, USA

Marco Arjona López
La Laguna Institute of Technology
Torreon, Coahuila 27266, Mexico

Paolo Mezzanotte
University of Perugia
I-06125 Perugia, Italy

Luca Di Rienzo
Politecnico di Milano
20133 Milano, Italy

Rocco Rizzo
University of Pisa
56123 Pisa, Italy

ASSOCIATE EDITORS-IN-CHIEF: EXPRESS PAPERS

Lijun Jiang
University of Hong Kong, Dept. of EEE

Hong, Kong

Shinichiro Ohnuki
Nihon University

Tokyo, Japan

Kubilay Sertel
The Ohio State University

Columbus, OH 43210, USA

Steve J. Weiss
US Army Research Laboratory

Adelphi Laboratory Center (RDRL-SER-M)
Adelphi, MD 20783, USA

William O’Keefe Coburn
US Army Research Laboratory

Adelphi Laboratory Center (RDRL-SER-M)
Adelphi, MD 20783, USA

Jiming Song
Iowa State University, ECE Dept.

Ames, IA 50011, USA

Amedeo Capozzoli
Univerita di Napoli Federico II, DIETI

I-80125 Napoli, Italy

Yu Mao Wu
Fudan University

Shanghai 200433, China

Maokun Li
Tsinghua University, EE Dept.

Beijing 100084, China

THE APPLIED COMPUTATIONAL ELECTROMAGNETICS SOCIETY
http://aces-society.org

EDITORS-IN-CHIEF
Atef Elsherbeni

Colorado School of Mines, EE Dept.
Golden, CO 80401, USA

Sami Barmada
University of Pisa, ESE Dept.

56122 Pisa, Italy

ASSOCIATE EDITORS-IN-CHIEF: REGULAR PAPERS

Mohammed Hadi
Kuwait University, EE Dept.

Safat, Kuwait

Alistair Duffy
De Montfort University

Leicester, UK

Wenxing Li
Harbin Engineering University

Harbin 150001, China

Maokun Li
Tsinghua University

Beijing 100084, China

Antonio Musolino
University of Pisa
56126 Pisa, Italy

Abdul Arkadan
Marquette University, ECE Dept.

Milwaukee, WI 53201, USA

Salvatore Campione
Sandia National Laboratories

Albuquerque, NM 87185, USA

Marco Arjona López
La Laguna Institute of Technology
Torreon, Coahuila 27266, Mexico

Paolo Mezzanotte
University of Perugia
I-06125 Perugia, Italy

Luca Di Rienzo
Politecnico di Milano
20133 Milano, Italy

Rocco Rizzo
University of Pisa
56123 Pisa, Italy

ASSOCIATE EDITORS-IN-CHIEF: EXPRESS PAPERS

Lijun Jiang
University of Hong Kong, Dept. of EEE

Hong, Kong

Shinichiro Ohnuki
Nihon University

Tokyo, Japan

Kubilay Sertel
The Ohio State University

Columbus, OH 43210, USA

Steve J. Weiss
US Army Research Laboratory

Adelphi Laboratory Center (RDRL-SER-M)
Adelphi, MD 20783, USA

William O’Keefe Coburn
US Army Research Laboratory

Adelphi Laboratory Center (RDRL-SER-M)
Adelphi, MD 20783, USA

Jiming Song
Iowa State University, ECE Dept.

Ames, IA 50011, USA

Amedeo Capozzoli
Univerita di Napoli Federico II, DIETI

I-80125 Napoli, Italy

Yu Mao Wu
Fudan University

Shanghai 200433, China

Maokun Li
Tsinghua University, EE Dept.

Beijing 100084, China

THE APPLIED COMPUTATIONAL ELECTROMAGNETICS SOCIETY
http://aces-society.org

EDITORS-IN-CHIEF
Atef Elsherbeni

Colorado School of Mines, EE Dept.
Golden, CO 80401, USA

Sami Barmada
University of Pisa, ESE Dept.

56122 Pisa, Italy

ASSOCIATE EDITORS-IN-CHIEF: REGULAR PAPERS

Mohammed Hadi
Kuwait University, EE Dept.

Safat, Kuwait

Alistair Duffy
De Montfort University

Leicester, UK

Wenxing Li
Harbin Engineering University

Harbin 150001, China

Maokun Li
Tsinghua University

Beijing 100084, China

Antonio Musolino
University of Pisa
56126 Pisa, Italy

Abdul Arkadan
Marquette University, ECE Dept.

Milwaukee, WI 53201, USA

Salvatore Campione
Sandia National Laboratories

Albuquerque, NM 87185, USA

Marco Arjona López
La Laguna Institute of Technology
Torreon, Coahuila 27266, Mexico

Paolo Mezzanotte
University of Perugia
I-06125 Perugia, Italy

Luca Di Rienzo
Politecnico di Milano
20133 Milano, Italy

Rocco Rizzo
University of Pisa
56123 Pisa, Italy

ASSOCIATE EDITORS-IN-CHIEF: EXPRESS PAPERS

Lijun Jiang
University of Hong Kong, Dept. of EEE

Hong, Kong

Shinichiro Ohnuki
Nihon University

Tokyo, Japan

Kubilay Sertel
The Ohio State University

Columbus, OH 43210, USA

Steve J. Weiss
US Army Research Laboratory

Adelphi Laboratory Center (RDRL-SER-M)
Adelphi, MD 20783, USA

William O’Keefe Coburn
US Army Research Laboratory

Adelphi Laboratory Center (RDRL-SER-M)
Adelphi, MD 20783, USA

Jiming Song
Iowa State University, ECE Dept.

Ames, IA 50011, USA

Amedeo Capozzoli
Univerita di Napoli Federico II, DIETI

I-80125 Napoli, Italy

Yu Mao Wu
Fudan University

Shanghai 200433, China

Maokun Li
Tsinghua University, EE Dept.

Beijing 100084, China

THE APPLIED COMPUTATIONAL ELECTROMAGNETICS SOCIETY
http://aces-society.org

EDITORS-IN-CHIEF
Atef Elsherbeni

Colorado School of Mines, EE Dept.
Golden, CO 80401, USA

Sami Barmada
University of Pisa, ESE Dept.

56122 Pisa, Italy

ASSOCIATE EDITORS-IN-CHIEF: REGULAR PAPERS

Mohammed Hadi
Kuwait University, EE Dept.

Safat, Kuwait

Alistair Duffy
De Montfort University

Leicester, UK

Wenxing Li
Harbin Engineering University

Harbin 150001, China

Maokun Li
Tsinghua University

Beijing 100084, China

Antonio Musolino
University of Pisa
56126 Pisa, Italy

Abdul Arkadan
Marquette University, ECE Dept.

Milwaukee, WI 53201, USA

Salvatore Campione
Sandia National Laboratories

Albuquerque, NM 87185, USA

Marco Arjona López
La Laguna Institute of Technology
Torreon, Coahuila 27266, Mexico

Paolo Mezzanotte
University of Perugia
I-06125 Perugia, Italy

Luca Di Rienzo
Politecnico di Milano
20133 Milano, Italy

Rocco Rizzo
University of Pisa
56123 Pisa, Italy

ASSOCIATE EDITORS-IN-CHIEF: EXPRESS PAPERS

Lijun Jiang
University of Hong Kong, Dept. of EEE

Hong, Kong

Shinichiro Ohnuki
Nihon University

Tokyo, Japan

Kubilay Sertel
The Ohio State University

Columbus, OH 43210, USA

Steve J. Weiss
US Army Research Laboratory

Adelphi Laboratory Center (RDRL-SER-M)
Adelphi, MD 20783, USA

William O’Keefe Coburn
US Army Research Laboratory

Adelphi Laboratory Center (RDRL-SER-M)
Adelphi, MD 20783, USA

Jiming Song
Iowa State University, ECE Dept.

Ames, IA 50011, USA

Amedeo Capozzoli
Univerita di Napoli Federico II, DIETI

I-80125 Napoli, Italy

Yu Mao Wu
Fudan University

Shanghai 200433, China

Maokun Li
Tsinghua University, EE Dept.

Beijing 100084, China

THE APPLIED COMPUTATIONAL ELECTROMAGNETICS SOCIETY
http://aces-society.org

EDITORS-IN-CHIEF
Atef Elsherbeni

Colorado School of Mines, EE Dept.
Golden, CO 80401, USA

Sami Barmada
University of Pisa, ESE Dept.

56122 Pisa, Italy

ASSOCIATE EDITORS-IN-CHIEF: REGULAR PAPERS

Mohammed Hadi
Kuwait University, EE Dept.

Safat, Kuwait

Alistair Duffy
De Montfort University

Leicester, UK

Wenxing Li
Harbin Engineering University

Harbin 150001, China

Maokun Li
Tsinghua University

Beijing 100084, China

Antonio Musolino
University of Pisa
56126 Pisa, Italy

Abdul Arkadan
Marquette University, ECE Dept.

Milwaukee, WI 53201, USA

Salvatore Campione
Sandia National Laboratories

Albuquerque, NM 87185, USA

Marco Arjona López
La Laguna Institute of Technology
Torreon, Coahuila 27266, Mexico

Paolo Mezzanotte
University of Perugia
I-06125 Perugia, Italy

Luca Di Rienzo
Politecnico di Milano
20133 Milano, Italy

Rocco Rizzo
University of Pisa
56123 Pisa, Italy

ASSOCIATE EDITORS-IN-CHIEF: EXPRESS PAPERS

Lijun Jiang
University of Hong Kong, Dept. of EEE

Hong, Kong

Shinichiro Ohnuki
Nihon University

Tokyo, Japan

Kubilay Sertel
The Ohio State University

Columbus, OH 43210, USA

Steve J. Weiss
US Army Research Laboratory

Adelphi Laboratory Center (RDRL-SER-M)
Adelphi, MD 20783, USA

William O’Keefe Coburn
US Army Research Laboratory

Adelphi Laboratory Center (RDRL-SER-M)
Adelphi, MD 20783, USA

Jiming Song
Iowa State University, ECE Dept.

Ames, IA 50011, USA

Amedeo Capozzoli
Univerita di Napoli Federico II, DIETI

I-80125 Napoli, Italy

Yu Mao Wu
Fudan University

Shanghai 200433, China

Maokun Li
Tsinghua University, EE Dept.

Beijing 100084, China

THE APPLIED COMPUTATIONAL ELECTROMAGNETICS SOCIETY
http://aces-society.org

EDITORS-IN-CHIEF
Atef Elsherbeni

Colorado School of Mines, EE Dept.
Golden, CO 80401, USA

Sami Barmada
University of Pisa, ESE Dept.

56122 Pisa, Italy

ASSOCIATE EDITORS-IN-CHIEF: REGULAR PAPERS

Mohammed Hadi
Kuwait University, EE Dept.

Safat, Kuwait

Alistair Duffy
De Montfort University

Leicester, UK

Wenxing Li
Harbin Engineering University

Harbin 150001, China

Maokun Li
Tsinghua University

Beijing 100084, China

Antonio Musolino
University of Pisa
56126 Pisa, Italy

Abdul Arkadan
Marquette University, ECE Dept.

Milwaukee, WI 53201, USA

Salvatore Campione
Sandia National Laboratories

Albuquerque, NM 87185, USA

Marco Arjona López
La Laguna Institute of Technology
Torreon, Coahuila 27266, Mexico

Paolo Mezzanotte
University of Perugia
I-06125 Perugia, Italy

Luca Di Rienzo
Politecnico di Milano
20133 Milano, Italy

Rocco Rizzo
University of Pisa
56123 Pisa, Italy

ASSOCIATE EDITORS-IN-CHIEF: EXPRESS PAPERS

Lijun Jiang
University of Hong Kong, Dept. of EEE

Hong, Kong

Shinichiro Ohnuki
Nihon University

Tokyo, Japan

Kubilay Sertel
The Ohio State University

Columbus, OH 43210, USA

Steve J. Weiss
US Army Research Laboratory

Adelphi Laboratory Center (RDRL-SER-M)
Adelphi, MD 20783, USA

William O’Keefe Coburn
US Army Research Laboratory

Adelphi Laboratory Center (RDRL-SER-M)
Adelphi, MD 20783, USA

Jiming Song
Iowa State University, ECE Dept.

Ames, IA 50011, USA

Amedeo Capozzoli
Univerita di Napoli Federico II, DIETI

I-80125 Napoli, Italy

Yu Mao Wu
Fudan University

Shanghai 200433, China

Maokun Li
Tsinghua University, EE Dept.

Beijing 100084, China

THE APPLIED COMPUTATIONAL ELECTROMAGNETICS SOCIETY
http://aces-society.org

EDITORS-IN-CHIEF
Atef Elsherbeni

Colorado School of Mines, EE Dept.
Golden, CO 80401, USA

Sami Barmada
University of Pisa, ESE Dept.

56122 Pisa, Italy

ASSOCIATE EDITORS-IN-CHIEF: REGULAR PAPERS

Mohammed Hadi
Kuwait University, EE Dept.

Safat, Kuwait

Alistair Duffy
De Montfort University

Leicester, UK

Wenxing Li
Harbin Engineering University

Harbin 150001, China

Maokun Li
Tsinghua University

Beijing 100084, China

Antonio Musolino
University of Pisa
56126 Pisa, Italy

Abdul Arkadan
Marquette University, ECE Dept.

Milwaukee, WI 53201, USA

Salvatore Campione
Sandia National Laboratories

Albuquerque, NM 87185, USA

Marco Arjona López
La Laguna Institute of Technology
Torreon, Coahuila 27266, Mexico

Paolo Mezzanotte
University of Perugia
I-06125 Perugia, Italy

Luca Di Rienzo
Politecnico di Milano
20133 Milano, Italy

Rocco Rizzo
University of Pisa
56123 Pisa, Italy

ASSOCIATE EDITORS-IN-CHIEF: EXPRESS PAPERS

Lijun Jiang
University of Hong Kong, Dept. of EEE

Hong, Kong

Shinichiro Ohnuki
Nihon University

Tokyo, Japan

Kubilay Sertel
The Ohio State University

Columbus, OH 43210, USA

Steve J. Weiss
US Army Research Laboratory

Adelphi Laboratory Center (RDRL-SER-M)
Adelphi, MD 20783, USA

William O’Keefe Coburn
US Army Research Laboratory

Adelphi Laboratory Center (RDRL-SER-M)
Adelphi, MD 20783, USA

Jiming Song
Iowa State University, ECE Dept.

Ames, IA 50011, USA

Amedeo Capozzoli
Univerita di Napoli Federico II, DIETI

I-80125 Napoli, Italy

Yu Mao Wu
Fudan University

Shanghai 200433, China

Maokun Li
Tsinghua University, EE Dept.

Beijing 100084, China

THE APPLIED COMPUTATIONAL ELECTROMAGNETICS SOCIETY
http://aces-society.org

EDITOR-IN-CHIEF
Atef Elsherbeni

Colorado School of Mines, EE Dept.
Golden, CO 80401, USA

ASSOCIATE EDITORS-IN-CHIEF

Sami Barmada
University of Pisa. ESE Dept.

56122 Pisa, Italy

Mohammed Hadi
Kuwait University, EE Dept.

Safat, Kuwait

Alistair Duffy
De Montfort University

Leicester, UK

Wenxing Li
Harbin Engineering University

Harbin 150001, China

Antonio Musolino
University of Pisa
56126 Pisa, Italy

Abdul Arkadan
Marquette University, ECE Dept.

Milwaukee, WI 53201, USA

Salvatore Campione
Sandia National Laboratories

Albuquerque, NM 87185, USA

Maokun Li
Tsinghua University

Beijing 100084, China

Marco Arjona López
La Laguna Institute of Technology
Torreon, Coahuila 27266, Mexico

Paolo Mezzanotte
University of Perugia
I-06125 Perugia, Italy

Luca Di Rienzo
Politecnico di Milano
20133 Milano, Italy

Rocco Rizzo
University of Pisa
56123 Pisa, Italy

EDITORIAL ASSISTANTS
Matthew J. Inman

University of Mississippi, Electrical Engineering Dept.
University, MS 38677, USA

Shanell Lopez
Colorado School of Mines, Electrical Engineering Dept.

Golden, CO 80401, USA

EMERITUS EDITORS-IN-CHIEF
Duncan C. Baker

EE Dept. U. of Pretoria
0002 Pretoria, South Africa

Robert M. Bevensee
Box 812

Alamo, CA 94507-0516, USA

Allen Glisson
University of Mississippi, EE Dept.

University, MS 38677, USA

Ahmed Kishk
Concordia University, ECS Dept.
Montreal, QC H3G 1M8, Canada

David E. Stein
USAF Scientific Advisory Board

Washington, DC 20330, USA

EMERITUS ASSOCIATE EDITORS-IN-CHIEF

THE APPLIED COMPUTATIONAL ELECTROMAGNETICS SOCIETY
http://aces-society.org

EDITOR-IN-CHIEF
Atef Elsherbeni

Colorado School of Mines, EE Dept.
Golden, CO 80401, USA

ASSOCIATE EDITORS-IN-CHIEF

Sami Barmada
University of Pisa. ESE Dept.

56122 Pisa, Italy

Mohammed Hadi
Kuwait University, EE Dept.

Safat, Kuwait

Alistair Duffy
De Montfort University

Leicester, UK

Wenxing Li
Harbin Engineering University

Harbin 150001, China

Antonio Musolino
University of Pisa
56126 Pisa, Italy

Abdul Arkadan
Marquette University, ECE Dept.

Milwaukee, WI 53201, USA

Salvatore Campione
Sandia National Laboratories

Albuquerque, NM 87185, USA

Maokun Li
Tsinghua University

Beijing 100084, China

Marco Arjona López
La Laguna Institute of Technology
Torreon, Coahuila 27266, Mexico

Paolo Mezzanotte
University of Perugia
I-06125 Perugia, Italy

Luca Di Rienzo
Politecnico di Milano
20133 Milano, Italy

Rocco Rizzo
University of Pisa
56123 Pisa, Italy

EDITORIAL ASSISTANTS
Matthew J. Inman

University of Mississippi, Electrical Engineering Dept.
University, MS 38677, USA

Shanell Lopez
Colorado School of Mines, Electrical Engineering Dept.

Golden, CO 80401, USA

EMERITUS EDITORS-IN-CHIEF
Duncan C. Baker

EE Dept. U. of Pretoria
0002 Pretoria, South Africa

Robert M. Bevensee
Box 812

Alamo, CA 94507-0516, USA

Allen Glisson
University of Mississippi, EE Dept.

University, MS 38677, USA

Ahmed Kishk
Concordia University, ECS Dept.
Montreal, QC H3G 1M8, Canada

David E. Stein
USAF Scientific Advisory Board

Washington, DC 20330, USA

EMERITUS ASSOCIATE EDITORS-IN-CHIEF

EMERITUS EDITORIAL ASSISTANTS
Khaled ElMaghoub

Trimble Navigation/MIT
Boston, MA 02125, USA

Anne Graham
University of Mississippi, EE Dept.

University, MS 38677, USA

Christina Bonnington
University of Mississippi, EE Dept.

University, MS 38677, USA

Mohamed Al Sharkawy
Arab Academy for Science and Technology, ECE Dept. 

Alexandria, Egypt

NOVEMBER 2017 REVIEWERS

EMERITUS ASSOCIATE EDITORS-IN-CHIEF
Yasushi Kanai

Niigata Inst. of Technology
Kashiwazaki, Japan

Levent Gurel
Bilkent University

Ankara, Turkey

Erdem Topsakal
Mississippi State University, EE Dept.

Mississippi State, MS 39762, USA

EMERITUS EDITORIAL ASSISTANTS
Khaled ElMaghoub

Trimble Navigation/MIT
Boston, MA 02125, USA

Anne Graham
University of Mississippi, EE Dept.

University, MS 38677, USA

Christina Bonnington
University of Mississippi, EE Dept.

University, MS 38677, USA

Mohamed Al Sharkawy
Arab Academy for Science and Technology, ECE Dept. 

Alexandria, Egypt

NOVEMBER 2017 REVIEWERS

EMERITUS ASSOCIATE EDITORS-IN-CHIEF
Yasushi Kanai

Niigata Inst. of Technology
Kashiwazaki, Japan

Levent Gurel
Bilkent University

Ankara, Turkey

Mohamed Abouzahra
MIT Lincoln Laboratory

Lexington, MA, USA

Alexander Yakovlev
University of Mississippi, EE Dept.

University, MS 38677, USA

Ozlem Kilic
Catholic University of America
Washington, DC 20064, USA

Fan Yang
Tsinghua University, EE Dept.

Beijing 100084, China

Mohamed Abouzahra
MIT Lincoln Laboratory

Lexington, MA, USA

Alexander Yakovlev
University of Mississippi, EE Dept.

University, MS 38677, USA

Ozlem Kilic
Catholic University of America
Washington, DC 20064, USA

Fan Yang
Tsinghua University, EE Dept.

Beijing 100084, China

EDITORIAL ASSISTANTS
Matthew J. Inman

University of Mississippi, Electrical Engineering Dept.
University, MS 38677, USA

Shanell Lopez
Colorado School of Mines, Electrical Engineering Dept.

Golden, CO 80401, USA

EMERITUS EDITORS-IN-CHIEF
Duncan C. Baker

EE Dept. U. of Pretoria
0002 Pretoria, South Africa

Robert M. Bevensee
Box 812

Alamo, CA 94507-0516, USA

Allen Glisson
University of Mississippi, EE Dept.

University, MS 38677, USA

Ahmed Kishk
Concordia University, ECS Dept.
Montreal, QC H3G 1M8, Canada

David E. Stein
USAF Scientific Advisory Board

Washington, DC 20330, USA

EMERITUS ASSOCIATE EDITORS-IN-CHIEF



EMERITUS EDITORIAL ASSISTANTS
Khaled ElMaghoub

Trimble Navigation/MIT
Boston, MA 02125, USA

Anne Graham
University of Mississippi, EE Dept.

University, MS 38677, USA

Christina Bonnington
University of Mississippi, EE Dept.

University, MS 38677, USA

Mohamed Al Sharkawy
Arab Academy for Science and Technology, ECE Dept. 

Alexandria, Egypt

DECEMBER 2017 REVIEWERS: REGULAR PAPERS

DECEMBER 2017 REVIEWERS: EXPRESS PAPERS

EMERITUS ASSOCIATE EDITORS-IN-CHIEF
Yasushi Kanai

Niigata Inst. of Technology
Kashiwazaki, Japan

Levent Gurel
Bilkent University

Ankara, Turkey

Erdem Topsakal
Mississippi State University, EE Dept.

Mississippi State, MS 39762, USA

Mohamed Abouzahra
MIT Lincoln Laboratory

Lexington, MA, USA

Alexander Yakovlev
University of Mississippi, EE Dept.

University, MS 38677, USA

Ozlem Kilic
Catholic University of America
Washington, DC 20064, USA

Fan Yang
Tsinghua University, EE Dept.

Beijing 100084, China

Sami Barmada
University of Pisa, ESE Dept.

56122 Pisa, Italy

Shakil Ahmed
Rajesh Elangovan
Grant Ellis
Long Li
Yasser Madany
Samir Mahmoud
Peyman Mahouti
Xiao-Min Pan

THE APPLIED COMPUTATIONAL ELECTROMAGNETICS SOCIETY
http://aces-society.org

EDITOR-IN-CHIEF
Atef Elsherbeni

Colorado School of Mines, EE Dept.
Golden, CO 80401, USA

ASSOCIATE EDITORS-IN-CHIEF

Sami Barmada
University of Pisa. ESE Dept.

56122 Pisa, Italy

Mohammed Hadi
Kuwait University, EE Dept.

Safat, Kuwait

Alistair Duffy
De Montfort University

Leicester, UK

Wenxing Li
Harbin Engineering University

Harbin 150001, China

Antonio Musolino
University of Pisa
56126 Pisa, Italy

Abdul Arkadan
Marquette University, ECE Dept.

Milwaukee, WI 53201, USA

Salvatore Campione
Sandia National Laboratories

Albuquerque, NM 87185, USA

Maokun Li
Tsinghua University

Beijing 100084, China

Marco Arjona López
La Laguna Institute of Technology
Torreon, Coahuila 27266, Mexico

Paolo Mezzanotte
University of Perugia
I-06125 Perugia, Italy

Luca Di Rienzo
Politecnico di Milano
20133 Milano, Italy

Rocco Rizzo
University of Pisa
56123 Pisa, Italy

EDITORIAL ASSISTANTS
Matthew J. Inman

University of Mississippi, Electrical Engineering Dept.
University, MS 38677, USA

Shanell Lopez
Colorado School of Mines, Electrical Engineering Dept.

Golden, CO 80401, USA

EMERITUS EDITORS-IN-CHIEF
Duncan C. Baker

EE Dept. U. of Pretoria
0002 Pretoria, South Africa

Robert M. Bevensee
Box 812

Alamo, CA 94507-0516, USA

Allen Glisson
University of Mississippi, EE Dept.

University, MS 38677, USA

Ahmed Kishk
Concordia University, ECS Dept.
Montreal, QC H3G 1M8, Canada

David E. Stein
USAF Scientific Advisory Board

Washington, DC 20330, USA

EMERITUS ASSOCIATE EDITORS-IN-CHIEF

THE APPLIED COMPUTATIONAL ELECTROMAGNETICS SOCIETY
http://aces-society.org

EDITOR-IN-CHIEF
Atef Elsherbeni

Colorado School of Mines, EE Dept.
Golden, CO 80401, USA

ASSOCIATE EDITORS-IN-CHIEF

Sami Barmada
University of Pisa. ESE Dept.

56122 Pisa, Italy

Mohammed Hadi
Kuwait University, EE Dept.

Safat, Kuwait

Alistair Duffy
De Montfort University

Leicester, UK

Wenxing Li
Harbin Engineering University

Harbin 150001, China

Antonio Musolino
University of Pisa
56126 Pisa, Italy

Abdul Arkadan
Marquette University, ECE Dept.

Milwaukee, WI 53201, USA

Salvatore Campione
Sandia National Laboratories

Albuquerque, NM 87185, USA

Maokun Li
Tsinghua University

Beijing 100084, China

Marco Arjona López
La Laguna Institute of Technology
Torreon, Coahuila 27266, Mexico

Paolo Mezzanotte
University of Perugia
I-06125 Perugia, Italy

Luca Di Rienzo
Politecnico di Milano
20133 Milano, Italy

Rocco Rizzo
University of Pisa
56123 Pisa, Italy

EDITORIAL ASSISTANTS
Matthew J. Inman

University of Mississippi, Electrical Engineering Dept.
University, MS 38677, USA

Shanell Lopez
Colorado School of Mines, Electrical Engineering Dept.

Golden, CO 80401, USA

EMERITUS EDITORS-IN-CHIEF
Duncan C. Baker

EE Dept. U. of Pretoria
0002 Pretoria, South Africa

Robert M. Bevensee
Box 812

Alamo, CA 94507-0516, USA

Allen Glisson
University of Mississippi, EE Dept.

University, MS 38677, USA

Ahmed Kishk
Concordia University, ECS Dept.
Montreal, QC H3G 1M8, Canada

David E. Stein
USAF Scientific Advisory Board

Washington, DC 20330, USA

EMERITUS ASSOCIATE EDITORS-IN-CHIEF

EMERITUS EDITORIAL ASSISTANTS
Khaled ElMaghoub

Trimble Navigation/MIT
Boston, MA 02125, USA

Anne Graham
University of Mississippi, EE Dept.

University, MS 38677, USA

Christina Bonnington
University of Mississippi, EE Dept.

University, MS 38677, USA

Mohamed Al Sharkawy
Arab Academy for Science and Technology, ECE Dept. 

Alexandria, Egypt

NOVEMBER 2017 REVIEWERS

EMERITUS ASSOCIATE EDITORS-IN-CHIEF
Yasushi Kanai

Niigata Inst. of Technology
Kashiwazaki, Japan

Levent Gurel
Bilkent University

Ankara, Turkey

Erdem Topsakal
Mississippi State University, EE Dept.

Mississippi State, MS 39762, USA

EMERITUS EDITORIAL ASSISTANTS
Khaled ElMaghoub

Trimble Navigation/MIT
Boston, MA 02125, USA

Anne Graham
University of Mississippi, EE Dept.

University, MS 38677, USA

Christina Bonnington
University of Mississippi, EE Dept.

University, MS 38677, USA

Mohamed Al Sharkawy
Arab Academy for Science and Technology, ECE Dept. 

Alexandria, Egypt

NOVEMBER 2017 REVIEWERS

EMERITUS ASSOCIATE EDITORS-IN-CHIEF
Yasushi Kanai

Niigata Inst. of Technology
Kashiwazaki, Japan

Levent Gurel
Bilkent University

Ankara, Turkey

Mohamed Abouzahra
MIT Lincoln Laboratory

Lexington, MA, USA

Alexander Yakovlev
University of Mississippi, EE Dept.

University, MS 38677, USA

Ozlem Kilic
Catholic University of America
Washington, DC 20064, USA

Fan Yang
Tsinghua University, EE Dept.

Beijing 100084, China

Mohamed Abouzahra
MIT Lincoln Laboratory

Lexington, MA, USA

Alexander Yakovlev
University of Mississippi, EE Dept.

University, MS 38677, USA

Ozlem Kilic
Catholic University of America
Washington, DC 20064, USA

Fan Yang
Tsinghua University, EE Dept.

Beijing 100084, China

THE APPLIED COMPUTATIONAL ELECTROMAGNETICS SOCIETY
http://aces-society.org

EDITORS-IN-CHIEF
Atef Elsherbeni

Colorado School of Mines, EE Dept.
Golden, CO 80401, USA

Sami Barmada
University of Pisa, ESE Dept.

56122 Pisa, Italy

ASSOCIATE EDITORS-IN-CHIEF: REGULAR PAPERS

Mohammed Hadi
Kuwait University, EE Dept.

Safat, Kuwait

Alistair Duffy
De Montfort University

Leicester, UK

Wenxing Li
Harbin Engineering University

Harbin 150001, China

Maokun Li
Tsinghua University

Beijing 100084, China

Antonio Musolino
University of Pisa
56126 Pisa, Italy

Abdul Arkadan
Marquette University, ECE Dept.

Milwaukee, WI 53201, USA

Salvatore Campione
Sandia National Laboratories

Albuquerque, NM 87185, USA

Marco Arjona López
La Laguna Institute of Technology
Torreon, Coahuila 27266, Mexico

Paolo Mezzanotte
University of Perugia
I-06125 Perugia, Italy

Luca Di Rienzo
Politecnico di Milano
20133 Milano, Italy

Rocco Rizzo
University of Pisa
56123 Pisa, Italy

ASSOCIATE EDITORS-IN-CHIEF: EXPRESS PAPERS

Lijun Jiang
University of Hong Kong, Dept. of EEE

Hong, Kong

Shinichiro Ohnuki
Nihon University

Tokyo, Japan

Kubilay Sertel
The Ohio State University

Columbus, OH 43210, USA

Steve J. Weiss
US Army Research Laboratory

Adelphi Laboratory Center (RDRL-SER-M)
Adelphi, MD 20783, USA

William O’Keefe Coburn
US Army Research Laboratory

Adelphi Laboratory Center (RDRL-SER-M)
Adelphi, MD 20783, USA

Jiming Song
Iowa State University, ECE Dept.

Ames, IA 50011, USA

Amedeo Capozzoli
Univerita di Napoli Federico II, DIETI

I-80125 Napoli, Italy

Yu Mao Wu
Fudan University

Shanghai 200433, China

Maokun Li
Tsinghua University, EE Dept.

Beijing 100084, China

THE APPLIED COMPUTATIONAL ELECTROMAGNETICS SOCIETY
http://aces-society.org

EDITOR-IN-CHIEF
Atef Elsherbeni

Colorado School of Mines, EE Dept.
Golden, CO 80401, USA

ASSOCIATE EDITORS-IN-CHIEF

Sami Barmada
University of Pisa. ESE Dept.

56122 Pisa, Italy

Mohammed Hadi
Kuwait University, EE Dept.

Safat, Kuwait

Alistair Duffy
De Montfort University

Leicester, UK

Wenxing Li
Harbin Engineering University

Harbin 150001, China

Antonio Musolino
University of Pisa
56126 Pisa, Italy

Abdul Arkadan
Marquette University, ECE Dept.

Milwaukee, WI 53201, USA

Salvatore Campione
Sandia National Laboratories

Albuquerque, NM 87185, USA

Maokun Li
Tsinghua University

Beijing 100084, China

Marco Arjona López
La Laguna Institute of Technology
Torreon, Coahuila 27266, Mexico

Paolo Mezzanotte
University of Perugia
I-06125 Perugia, Italy

Luca Di Rienzo
Politecnico di Milano
20133 Milano, Italy

Rocco Rizzo
University of Pisa
56123 Pisa, Italy

EDITORIAL ASSISTANTS
Matthew J. Inman

University of Mississippi, Electrical Engineering Dept.
University, MS 38677, USA

Shanell Lopez
Colorado School of Mines, Electrical Engineering Dept.

Golden, CO 80401, USA

EMERITUS EDITORS-IN-CHIEF
Duncan C. Baker

EE Dept. U. of Pretoria
0002 Pretoria, South Africa

Robert M. Bevensee
Box 812

Alamo, CA 94507-0516, USA

Allen Glisson
University of Mississippi, EE Dept.

University, MS 38677, USA

Ahmed Kishk
Concordia University, ECS Dept.
Montreal, QC H3G 1M8, Canada

David E. Stein
USAF Scientific Advisory Board

Washington, DC 20330, USA

EMERITUS ASSOCIATE EDITORS-IN-CHIEF

THE APPLIED COMPUTATIONAL ELECTROMAGNETICS SOCIETY
http://aces-society.org

EDITOR-IN-CHIEF
Atef Elsherbeni

Colorado School of Mines, EE Dept.
Golden, CO 80401, USA

ASSOCIATE EDITORS-IN-CHIEF

Sami Barmada
University of Pisa. ESE Dept.

56122 Pisa, Italy

Mohammed Hadi
Kuwait University, EE Dept.

Safat, Kuwait

Alistair Duffy
De Montfort University

Leicester, UK

Wenxing Li
Harbin Engineering University

Harbin 150001, China

Antonio Musolino
University of Pisa
56126 Pisa, Italy

Abdul Arkadan
Marquette University, ECE Dept.

Milwaukee, WI 53201, USA

Salvatore Campione
Sandia National Laboratories

Albuquerque, NM 87185, USA

Maokun Li
Tsinghua University

Beijing 100084, China

Marco Arjona López
La Laguna Institute of Technology
Torreon, Coahuila 27266, Mexico

Paolo Mezzanotte
University of Perugia
I-06125 Perugia, Italy

Luca Di Rienzo
Politecnico di Milano
20133 Milano, Italy

Rocco Rizzo
University of Pisa
56123 Pisa, Italy

EDITORIAL ASSISTANTS
Matthew J. Inman

University of Mississippi, Electrical Engineering Dept.
University, MS 38677, USA

Shanell Lopez
Colorado School of Mines, Electrical Engineering Dept.

Golden, CO 80401, USA

EMERITUS EDITORS-IN-CHIEF
Duncan C. Baker

EE Dept. U. of Pretoria
0002 Pretoria, South Africa

Robert M. Bevensee
Box 812

Alamo, CA 94507-0516, USA

Allen Glisson
University of Mississippi, EE Dept.

University, MS 38677, USA

Ahmed Kishk
Concordia University, ECS Dept.
Montreal, QC H3G 1M8, Canada

David E. Stein
USAF Scientific Advisory Board

Washington, DC 20330, USA

EMERITUS ASSOCIATE EDITORS-IN-CHIEF

EMERITUS EDITORIAL ASSISTANTS
Khaled ElMaghoub

Trimble Navigation/MIT
Boston, MA 02125, USA

Anne Graham
University of Mississippi, EE Dept.

University, MS 38677, USA

Christina Bonnington
University of Mississippi, EE Dept.

University, MS 38677, USA

Mohamed Al Sharkawy
Arab Academy for Science and Technology, ECE Dept. 

Alexandria, Egypt

NOVEMBER 2017 REVIEWERS

EMERITUS ASSOCIATE EDITORS-IN-CHIEF
Yasushi Kanai

Niigata Inst. of Technology
Kashiwazaki, Japan

Levent Gurel
Bilkent University

Ankara, Turkey

Erdem Topsakal
Mississippi State University, EE Dept.

Mississippi State, MS 39762, USA

EMERITUS EDITORIAL ASSISTANTS
Khaled ElMaghoub

Trimble Navigation/MIT
Boston, MA 02125, USA

Anne Graham
University of Mississippi, EE Dept.

University, MS 38677, USA

Christina Bonnington
University of Mississippi, EE Dept.

University, MS 38677, USA

Mohamed Al Sharkawy
Arab Academy for Science and Technology, ECE Dept. 

Alexandria, Egypt

NOVEMBER 2017 REVIEWERS

EMERITUS ASSOCIATE EDITORS-IN-CHIEF
Yasushi Kanai

Niigata Inst. of Technology
Kashiwazaki, Japan

Levent Gurel
Bilkent University

Ankara, Turkey

Mohamed Abouzahra
MIT Lincoln Laboratory

Lexington, MA, USA

Alexander Yakovlev
University of Mississippi, EE Dept.

University, MS 38677, USA

Ozlem Kilic
Catholic University of America
Washington, DC 20064, USA

Fan Yang
Tsinghua University, EE Dept.

Beijing 100084, China

Mohamed Abouzahra
MIT Lincoln Laboratory

Lexington, MA, USA

Alexander Yakovlev
University of Mississippi, EE Dept.

University, MS 38677, USA

Ozlem Kilic
Catholic University of America
Washington, DC 20064, USA

Fan Yang
Tsinghua University, EE Dept.

Beijing 100084, China

EMERITUS EDITORIAL ASSISTANTS
Khaled ElMaghoub

Trimble Navigation/MIT
Boston, MA 02125, USA

Anne Graham
University of Mississippi, EE Dept.

University, MS 38677, USA

Christina Bonnington
University of Mississippi, EE Dept.

University, MS 38677, USA

Mohamed Al Sharkawy
Arab Academy for Science and Technology, ECE Dept. 

Alexandria, Egypt

DECEMBER 2017 REVIEWERS: REGULAR PAPERS

DECEMBER 2017 REVIEWERS: EXPRESS PAPERS

EMERITUS ASSOCIATE EDITORS-IN-CHIEF
Yasushi Kanai

Niigata Inst. of Technology
Kashiwazaki, Japan

Levent Gurel
Bilkent University

Ankara, Turkey

Erdem Topsakal
Mississippi State University, EE Dept.

Mississippi State, MS 39762, USA

Mohamed Abouzahra
MIT Lincoln Laboratory

Lexington, MA, USA

Alexander Yakovlev
University of Mississippi, EE Dept.

University, MS 38677, USA

Ozlem Kilic
Catholic University of America
Washington, DC 20064, USA

Fan Yang
Tsinghua University, EE Dept.

Beijing 100084, China

Sami Barmada
University of Pisa, ESE Dept.

56122 Pisa, Italy

Shahid Ahmed
Volkan Akan
David Chen
William Coburn
Alistar Duffy
Yunus Erdemli
Alessandro Fanti 
Randy Haupt 
Maokun Li 

EMERITUS EDITORIAL ASSISTANTS
Khaled ElMaghoub

Trimble Navigation/MIT
Boston, MA 02125, USA

Anne Graham
University of Mississippi, EE Dept.

University, MS 38677, USA

Christina Bonnington
University of Mississippi, EE Dept.

University, MS 38677, USA

Mohamed Al Sharkawy
Arab Academy for Science and Technology, ECE Dept. 

Alexandria, Egypt

DECEMBER 2017 REVIEWERS: REGULAR PAPERS

DECEMBER 2017 REVIEWERS: EXPRESS PAPERS

EMERITUS ASSOCIATE EDITORS-IN-CHIEF
Yasushi Kanai

Niigata Inst. of Technology
Kashiwazaki, Japan

Levent Gurel
Bilkent University

Ankara, Turkey

Erdem Topsakal
Mississippi State University, EE Dept.

Mississippi State, MS 39762, USA

Mohamed Abouzahra
MIT Lincoln Laboratory

Lexington, MA, USA

Alexander Yakovlev
University of Mississippi, EE Dept.

University, MS 38677, USA

Ozlem Kilic
Catholic University of America
Washington, DC 20064, USA

Fan Yang
Tsinghua University, EE Dept.

Beijing 100084, China

Sami Barmada
University of Pisa, ESE Dept.

56122 Pisa, Italy

Xuewei Ping
Jean Piou
Azhagumurugan R.
Anand R.
Ashish Singh
Varun Singh
Wenhua Yu

Lifford McLauchlan
Pejman Rezaei
Rashid Saleem
Katherine Siakavara 
Ashish Singh
Steven Weiss
Yu Mao Wu
Bo Zhao



© 2017, The Applied Computational Electromagnetics Society 

         THE APPLIED COMPUTATIONAL ELECTROMAGNETICS SOCIETY JOURNAL 
 
 

 
Vol. 32 No. 12 December 2017 
 

TABLE OF CONTENTS – REGULAR PAPERS 
 

Design of a Planar, Concentric Coil for the Generation of a Homogeneous Vertical Magnetic 
Field Distribution 
 Ben Minnaert, Lieven De Strycker, and Nobby Stevens ..................................................... 1056 

 
Mutual Coupling Reduction of Closely Spaced MIMO Antenna Using Frequency Selective 
Surface based on Metamaterials 
 Mansoor Dashti Ardakani and Reza Amiri .......................................................................... 1064 
 
A Double Modal Parameter Tracking Method To Characteristic Modes Analysis 
 Qihong He, Ziping Gong, Hengyu Ke, and Ling Guan ....................................................... 1069 
 
Analysis of Transient Scattering from a PEC Coated with Thin Dispersive Dielectric Layer 
 Yanlong Hu, Qingshan Man, Dazhi Ding, and Rushan Chen .............................................. 1077 
 
RFID Humidity Sensor Tag for Low-cost Applications 
 Amjad Ali, Syeda I. Jafri, Ayesha Habib, Yasar Amin, and Hannu Tenhunen ................... 1083 
 
Modal Analysis of Different Stator Configurations to Mitigate Electromagnetically Excited 
Audible Noise and Vibrations of Switched Reluctance Motors 
 Selma Čorović, Rok Benedetič, and Damijan Miljavec ....................................................... 1089 
 
Shielding Effectiveness Improvement of Non-Metallic Transparent Enclosures Using Gold 
Nano-Layer Deposition 

 Moharram Ghiyasvand, Mohammad Naser-Moghadasi, Abbas A. Lotfi-Neyestank, 
and Alireza Nikfarjam .......................................................................................................... 1098 

 
Characterization of 4 Element Compact Microstrip Patch Antenna Array for Efficient Null 
Steering 
 Baljinder Kaur, Anupma Marwaha, and Surekha Rani ........................................................ 1105 
 

 
TABLE OF CONTENTS – EXPRESS PAPERS 

Advanced Statistical 3D Models of Composite Materials for Microwave Electromagnetic 
Compatibility Applications 
 Sébastien Lalléchère ............................................................................................................. 1113 
 
 
 
 



© 2017, The Applied Computational Electromagnetics Society 

Circularly Polarized Aperture-Coupled Microstrip-Line Fed Array Antenna for WiMAX/C 
Bands Applications 
 Vahid Rafiei, Hasan Saygın, and Saeid Karamzadeh .......................................................... 1117 
 
A Broadband Dual-Polarized Antenna for TD-SCDMA System 
 Zhiwei Liu, Yichao Li, Jun Liu, Yueyuan Zhang, Xiliang Wu, and Yunhong Zhou .......... 1121 
 
Frequency and Time Domain Analysis of Planar UWB Antenna with Controllable 
WIMAX/WLAN Band-Notched Characteristics 

Rajarshi Sanyal, Debashree Bhowmik, Partha P. Sarkar, and Santosh K. Chowdhury ....... 1125 
 
An Ultra-Wideband Absorber Backed Planar Slot Antenna 

 William O. Coburn ............................................................................................................... 1129 
 
Simple Configuration Low-pass Filter with Very Wide Stop Band 
 Behrooz F. Ganji, Mahya Samadbeik, Abbas Ramezani, and Abdolmajid Mousavi .......... 1132 
 
GA Optimization of the Optical Directional Coupler 
 Pinar Ozkan-Bakbak ............................................................................................................. 1136 
 
Phased Array Beam Steering Through Serial Control of the Phase Shifters 
 Randy L. Haupt .................................................................................................................... 1140 
 
Merging VSim’s Model Building and Visualization Tools with Custom FDTD Engines 
 Ryan Smith , Alec Weiss, Ravi Bollimuntha, Sanjay DMello, Melinda Piket-May, 

Mohammed Hadi, and Atef Elsherbeni ................................................................................ 1144 
 
Novel Microstrip Ultra-Wideband Bandpass Filter Using Radial-Stub-Loaded Structure 

Xida Deng, Kai Da Xu, Zhigang Wang, and Bo Yan .......................................................... 1148 
 
Slotted Triangular Monopole Antenna for UHF RFID Readers 
 Khaled ElMahgoub ............................................................................................................... 1152 
 
A Broadband Microstrip-to-Microstrip Vertical Via Interconnection for Low Temperature 
Co-Fired Ceramic Applications 
 Yupeng Liu, Lei Xia, and Ruimin Xu .................................................................................. 1156 
 
Metamaterial Inspired Square Ring Monopole Antenna for WLAN Applications 
 S. Imaculate Rosaline and S. Raghavan ............................................................................... 1160 
 
Mutual Coupling Characterization of Ultra-Wideband U-Slot Microstrip Patch Array  
Antennas 
 Mohamed M. Elsewe and Deb Chatterjee ............................................................................ 1164 
 
 
 

 




