References

References

[1] Badawe ME, Almoneef T S, Ramahi OM, “A True Metasurface Antenna,” Scientific
Reports, vol. 6, pp. 1-8, Jan. 2016.

[2]1 G. Gao, H. Meng, W. Geng, Z. Dou, B. Zhang and B. Hu, "A Wideband Metasurface
Antenna with Dual-Band Dual-Mode for Body-Centric Communications," in /EEE
Antennas and Wireless Propagation Letters, 2021.

31Y. F. Cao, S. W. Cheung, and T. I. Yuk, A multiband slot antenna for
GPS/WiIMAX/WLAN systems," IEEE Transaction Antennas Propagation, vol. 63, no. 3,
pp- 952-958, Mar. 2015.

[4] T. Hongnara, S. Chaimool, P. Akkaraekthalin and Y. Zhao, "Design of Compact Beam-
Steering Antennas Using a Metasurface Formed by Uniform Square Rings," in /EEE
Access, vol. 6, pp. 9420-9429, 2018.

[51W. Yang, L. Gu, W. Che, Q. Meng, Q. Xue and C. Wan, "A Novel Steerable Dual-Beam
Metasurface Antenna Based on Controllable Feeding Mechanism," in /EEE Transactions
on Antennas and Propagation, vol. 67, no. 2, pp. 784-793, Feb. 2019.

[6] Tang, S.; Cai, T.; Xu, H.-X.; He, Q.; Sun, S.; Zhou, L. Multifunctional Metasurfaces
Based on the “Merging” Concept and Anisotropic Single-Structure Meta-Atoms, Appl.
Sci., vol. 8, 555, 2018.

[7]1 D. Sanchez-Escuderos, M. Cabedo-Fabrés, E. Antonino-Daviu, and M. Ferrando-Bataller,
“Microwave planar lens antenna designed with a three-layer frequency-selective

surface,” IEEE Antennas and Wireless Propagation Letters, vol. 16, pp. 904-907, 2017.

138



References

[8] O. Yurduseven et al., "Computational microwave imaging using 3D printed conductive
polymer frequency-diverse metasurface antennas," in IET Microwaves, Antennas &
Propagation, vol. 11, no. 14, pp. 1962-1969, November 2017.

91 T. Sleasman et al., "Experimental Synthetic Aperture Radar With Dynamic
Metasurfaces," in [EEE Transactions on Antennas and Propagation, vol. 65, no. 12, pp.
6864-6877, Dec. 2017.

[10] G. Feng, L. Chen, X. Xue and X. Shi, "Broadband Surface-Wave Antenna With a Novel
Nonuniform Tapered Metasurface," [EEE Antennas and Wireless Propagation Letters,
Vol. 16, pp. 2902-2905, 2017.

[11] W. Liu, Z. N. Chen, and X. M. Qing, “Metamaterial-based low-profile broadband
aperture-coupled grid-slotted patch antenna,” IEEE Trans. Antennas Propag., vol. 63,
no. 7, pp. 3325-3329, Jul. 2015.

[12] K. Konstantinidis, A. P. Feresidis, and P. S. Hall, “Broadband subwavelength profile
high-gain antennas based on multi-layer metasurfaces,” IEEE Trans. Antennas Propag.,
vol. 63, no. 1, pp. 423427, Jan. 2015.

[13] F. H. Lin and Z. N. Chen, “Low-profile wideband metasurface antennas using
characteristic mode analysis,” IEEE Trans. Antennas Propag., vol. 65, no. 4, pp. 1706—
1713, Apr. 2016.

[14] W. Liu et al., “Miniaturized wideband metasurface antennas,” /IEEE Trans. Antennas
Propag., vol. 65, no. 12, pp. 73457349, Dec. 2017.

[15]S. Zouhdi, A. Sihvola, and M. A. (eds.), Advances in Electromagnetics of Complex

Media and Metamaterials. Boston: Kluwer Academic Publishers, 2002.
[16]Caloz C, Itoh T, Electromagnetic Metamaterials: Transmission Line Theory and

Microwave Applications, John Wiley & Sons, 2006, Inc.

139



References

[17] M. Lapine and S. Tretyakov, "Contemporary notes on metamaterials," Microwaves,
Antennas & Propagation, IET, vol. 1, pp. 3-11, 2007.

[18] D. J. Kern, D. H. Werner, A. Monorchio, L. Lanuzza and M. J. Wilhelm, "The design
synthesis of multiband artificial magnetic conductors using high impedance frequency
selective surfaces," in I[EEE Transactions on Antennas and Propagation, vol. 53, no. 1,
pp. 8-17, Jan. 2005.

[19] Li Yang, Mingyan Fan, Fanglu Chen, Jingzhao She and Zhenghe Feng, "A novel
compact electromagnetic-bandgap (EBQG) structure and its applications for microwave
circuits," in IEEE Transactions on Microwave Theory and Techniques, vol. 53, no. 1,
pp. 183-190, Jan. 2005.

[20] A. Erentok and R. W. Ziolkowski, "Metamaterial-Inspired Efficient Electrically Small
Antennas," in IEEE Transactions on Antennas and Propagation, vol. 56, no. 3, pp. 691-
707, March 2008.

211 J. K. Ji, G. H. Kim and W. M. Seong, "A Compact Multiband Antenna Based on DNG/
ZOR for Wireless Mobile System," in IEEE Antennas and Wireless Propagation Letters,
vol. 8, pp. 920-923, 2009.

[22] N. Zhu and R. W. Ziolkowski, "Active Metamaterial-Inspired Broad-Bandwidth,
Efficient, Electrically Small Antennas," in I[EEE Antennas and Wireless Propagation
Letters, vol. 10, pp. 1582-1585, 2011.

[23] Y. Dong, H. Toyao and T. Itoh, "Compact Circularly-Polarized Patch Antenna Loaded
With Metamaterial Structures," in I[EEE Transactions on Antennas and Propagation,
vol. 59, no. 11, pp. 4329-4333, Nov. 2011.

[24] R. W. Ziolkowski, P. Jin and C. Lin, "Metamaterial-Inspired Engineering of Antennas,"

in Proceedings of the IEEE, vol. 99, no. 10, pp. 1720-1731, Oct. 2011.

140



References

[25] H. Mirzaei and G. V. Eleftheriades, "A Compact Frequency-Reconfigurable
Metamaterial-Inspired Antenna," in /[EEE Antennas and Wireless Propagation Letters,
vol. 10, pp. 1154-1157, 2011.

[26] L. Jidi et al., "X-Band and Circularly Polarized Antenna With Inborn RCS Reduction,"
in /[EEE Antennas and Wireless Propagation Letters, vol. 17,no. 8, pp. 1501-1504, Aug.
2018.

[27] S. Ramalingam, C. A. Balanis, C. R. Birtcher and H. N. Shaman, "Polarization-Diverse
Holographic Metasurfaces," in IEEE Antennas and Wireless Propagation Letters, vol.
18, no. 2, pp. 264-268, Feb. 2019.

28] Y. Fanet al., "Low-RCS Multi-Beam Metasurface-Inspired Antenna Based on
Pancharatnam—Berry Phase," in IEEE Transactions on Antennas and Propagation, vol.
68, no. 3, pp. 1899-1906, March 2020.

[29] Z. Wang and Y. Dong, "Low-Profile Omnidirectional WIFI Antennas With Pattern
Reconfigurability Inspired by Meta-Resonators," in IEEE Transactions on Antennas and
Propagation, vol. 68, no. 10, pp. 6935-6942, Oct. 2020.

[30] P. Xie, G. Wang, H. Li, J. Liang and X. Gao, "Circularly Polarized Fabry-Perot Antenna
Employing a Receiver—Transmitter Polarization Conversion Metasurface," in /EEE
Transactions on Antennas and Propagation, vol. 68, no. 4, pp. 3213-3218, April 2020.

[31] C. Milias et al., "Metamaterial-Inspired Antennas: A Review of the State of the Art and
Future Design Challenges," in IEEE Access, vol. 9, pp. 89846-89865, 2021.

[32] E. Shamonina and L. Solymar, "Metamaterials: How the subject started," Metamaterials,
vol. 1, pp. 12-18, March, 2007.

[33] A. Sihvola, "Metamaterials in electromagnetics," Metamaterials, vol. 1, pp. 2-11,

March, 2007.

141



References

[34] S. Zouhdi, A. Sihvola, and A. P. Vinogradov, Metamaterials and Plasmonics:
Fundamentals, Modelling, Applications. New York: Springer-Verlag, 2008.

[35] J. C. Maxwell, A treatise on electricity and magnetism. Clarendon press, vol. 1, 1881.

[36] J. C. Bose, “On the rotation of plane of polarisation of electric waves by a twisted
structure,” Proc. R. Soc. A, vol. 63, no. 389-400, pp. 146152, 1898.

[37] W. E. Kock, “Metallic delay lenses,” Bell Labs Technical Journal, vol. 27, no. 1, pp.58—
82, 1948.181

[38] S. A. Schelkunoffand H. T. Friis, Antennas: theory and practice. Wiley New York, 1952,
vol. 639.

[39] J. Brown, “Artificial dielectrics having refractive indices less than unity,” Proceedings
of the IEE-Part IV: Institution Monographs, vol. 100, no. 5, pp. 51-62, 1953.

[40] W. Rotman, “Plasma simulation by artificial dielectrics and parallel-plate media,” /IRE
Trans. Antennas Propag., vol. 10, no. 1, pp. 82-95, January 1962.

[41] V. G. Veselago, “The electrodynamics of substances with simultaneously negative
values of € and W,” Physics-Uspekhi, vol. 10, no. 4, pp. 509-514, 1968.

[42] J. B. Pendry, “Negative refraction makes a perfect lens,” Phys. Rev. Lett., vol. 85, pp.
3966-3969, Oct 2000.

[43] D. R. Smith, W. J. Padilla, D. C. Vier, S. C. Nemat-Nasser, and S. Schultz, "Composite
Medium with Simultaneously Negative Permeability and Permittivity," Physical Review
Letters, vol. 84, pp. 4184-4187, May 01, 2000.

[44] J. B. Pendry, "Negative Refraction Makes a Perfect Lens," Physical Review Letters, vol.
85, pp. 3966-3969, October 30, 2000.

[45] R. A. Shelby, D. R. Smith, and S. Schultz, "Experimental Verification of a Negative

Index of Refraction," Science, vol. 292, pp. 77-79, April 6, 2001.

142



References

[46] R. Marqués, J. Martel, F. Mesa, and F. Medina, "A new 2D isotropic left-handed
metamaterial design: Theory and experiment," Microwave and Optical Technology
Letters, vol. 35, pp. 405-408, 2002.

[47] D. R. Smith, S. Schultz, P. Markos, and C. M. Soukoulis, "Determination of effective
permittivity and permeability of metamaterials from reflection and transmission
coefficients," Physical Review B, vol. 65, p. 195104, April 19, 2002.

(48] C. L. Holloway, E. F. Kuester, J. Baker-Jarvis, and P. Kabos, "A double negative (DNQG)
composite medium composed of magnetodielectric spherical particles embedded in a
matrix," [EEE Transactions on Antennas and Propagation, , vol. 51, pp. 2596-2603,
2003.

[49] X. Chen, T. M. Grzegorczyk, B. I. Wu, J. Pacheco, Jr., and J. A. Kong, "Robust method
to retrieve the constitutive effective parameters of metamaterials," Physical Review E,
vol. 70, p. 016608, July 26, 2004.

[50] D. J. Kern, D. H. Werner, and M. Lisovich, "Metaferrites: using electromagnetic
bandgap structures to synthesize metamaterial ferrites," IEEE Transactions on Antennas
and Propagation, vol. 53, pp. 1382-1389, 2005.

[51] N. Fang, H. Lee, C. Sun, and X. Zhang, "Sub-Diffraction-Limited Optical Imaging with
a Silver Superlens," Science, vol. 308, pp. 534-537, April 22, 2005.

[52] J. B. Pendry, D. Schurig, and D. R. Smith, “Controlling electromagnetic fields,”
Science, vol. 312, no. 5781, pp. 1780-1782, 2006.

[53] D. Schurig, J. J. Mock, B. J. Justice, S. A. Cummer, J. B. Pendry, A. F. Starr, and D. R.
Smith, “Metamaterial electromagnetic cloak at microwave frequencies,” Science, vol.

314, no. 5801, pp. 977-980, 2006.

143



References

[54] J. Wood, "The top ten advances in materials science," Materials Today, vol. 11, pp. 40-
45, Janurary, 2008.

[55] L. L. Hou, J. Y. Chin, Y. X. Mi, L. X. Qi, R. Liu, F. Y. Xu, et al., "Advanced parameter
retrievals for metamaterial slabs using an inhomogeneous model," Journal of Applied
Physics, vol. 103, pp. 064904-064904-6, 2008.

[56] R. Liu, C. Ji, J. J. Mock, J. Y. Chin, T. J. Cui, and D. R. Smith, "Broadband Ground-
Plane Cloak," Science, vol. 323, pp. 366-369, January 16, 2009.

[57] X.Chen, H.F. Ma, X. Y. Zou, W. X. Jiang, and T. J. Cui, "Three-dimensional broadband
and high-directivity lens antenna made of metamaterials," Journal of Applied Physics,
vol. 110, 2011.

[58] S. Kocaman, M. S. Aras, P. Hsieh, J. F. McMillan, C. G. Biris, N. C. Panoiu, et al., "Zero
phase delay in negative-refractive-index photonic crystal superlattices," Nat Photon, vol.
5, pp- 499-505, 08//print 2011.

[59] C. Holloway, A. Dienstfrey, E. F. Kuester, J. F. O’Hara, A. K. Azad, and A. J. Taylor,
“A discussion on the interpretation and characterization of metafilms/metasurfaces: the

two-dimensional equivalent of metamaterials,” Metamaterials, vol. 3, no. 2, pp.100—

112, Oct. 2009.

[60] C. L. Holloway, E. F. Kuester, J. A. Gordon, J. O"Hara, J. Booth, and D. R. Smith, "An
Overview of the Theory and Applications of Metasurfaces: The Two-Dimensional

Equivalents of Metamaterials," Antennas and Propagation Magazine, IEEE, vol. 54, pp.

10-35, 2012.

144



References

[61] R. Nakamura, T. Fukusako, Broadband design of circularly polarized microstrip patch
antenna using artificial ground structure with rectangular unit cells, /EEE Trans.
Antennas Propag., vol.59, 2103, 2011.

[62] F. Costa, O. Luukkonen, C. R. Simovski, A. Monorchio, S. A. Tretyakov, and P. M. de
Maagt, "TE Surface Wave Resonances on High-Impedance Surface-Based Antennas:
Analysis and Modeling," in /EEE Transactions on Antennas and Propagation, vol. 59,
no. 10, pp. 3588-3596, Oct. 2011

[63] Ikmo Park, Application of metasurfaces in the design of performance-enhanced low-
profile antennas, EP.J Appl. Metamat. vol. 5, 11, 2018

[64] S.X. Ta, I. Park, Artificial magnetic conductor based circularly polarized crossed-dipole
antennas _ 1. AMC structure with grounding pins, Radio Sci. 52, 630, 2017.

[65] S.X. Ta, L. Park, Artificial magnetic conductor based circularly polarized crossed-dipole
antennas _ 2. AMC structure without grounding pins, Radio Sci. 52, 642, 2017.

[66] C. A. Balanis, Antenna Theory Analysis and Design, Third Edition, John Willy and
Sons, Inc. Wiley Reprint, India, 2010.

[67] D.M. Pozar, D.H. Schaubert, Microstrip Antennas, New York: IEEE press, 1995.

[68] Saha C, Siddiqui J Y, Antar Y, “Multifunctional Ultra Wideband Antennas: Trends,
Techniques and Applications,” Taylor and Francis, 6000 Broken Sound Parkway , NW,
Suite 300, Boca Raton, Florida 33487, USA, 2019.

[69] P. Jin and R. W. Ziolkowski, "Multi-Frequency, Linear and Circular Polarized,

Metamaterial-Inspired, Near-Field Resonant Parasitic Antennas," in /EEE Transactions
on Antennas and Propagation, vol. 59, no. 5, pp. 1446-1459, May 2011.
[70] Y. Dong and T. Itoh, "Metamaterial-Based Antennas," in Proceedings of the IEEE, vol.

100, no. 7, pp. 2271-2285, July 2012.

145



References

[71] R. O. Ouedraogo, E. J. Rothwell, A. R. Diaz, K. Fuchi and A. Temme, "Miniaturization
of Patch Antennas Using a Metamaterial-Inspired Technique," in [EEE Transactions on
Antennas and Propagation, vol. 60, no. 5, pp. 2175-2182, May 2012.

[72] N. Zhu and R. W. Ziolkowski, "Broad-Bandwidth, Electrically Small Antenna
Augmented With an Internal Non-Foster Element," in I[EEE Antennas and Wireless
Propagation Letters, vol. 11, pp. 1116-1120, 2012.

[73] L. -M. Si, W. Zhu and H. -J. Sun, "A Compact, Planar, and CPW-Fed Metamaterial-
Inspired Dual-Band Antenna," in IEEE Antennas and Wireless Propagation Letters, vol.
12, pp. 305-308, 2013.

[74] A. K. Bhattacharyya and G. Goyette, "A novel horn radiator with high aperture
efficiency and low cross-polarization and applications in arrays and multibeam reflector
antennas," IEEE Transactions on Antennas and Propagation, vol. 52, no. 11, pp. 2850-
2859, Nov. 2004.

[75] H. Huang, Y. Liu, S. Zhang and S. Gong, "Multiband Metamaterial-Loaded Monopole
Antenna for WLAN/WIMAX Applications," in IEEE Antennas and Wireless
Propagation Letters, vol. 14, pp. 662-665, 2015.

[76] J. C. Myers, P. Chahal, E. Rothwell and L. Kempel, "A Multilayered Metamaterial-
Inspired Miniaturized Dynamically Tunable Antenna," in /[EEE Transactions on
Antennas and Propagation, vol. 63, no. 4, pp. 1546-1553, April 2015.

[77] A. H. Naqvi and S. Lim, "A Beam-Steering Antenna With a Fluidically Programmable
Metasurface," in IEEE Transactions on Antennas and Propagation, vol. 67, no. 6, pp.
3704-3711, June 2019.

[78] G. Von Trentini, “Partially reflecting sheet arrays,” IRE Trans. Antennas Propag., vol.

4, no. 4, pp. 666—671, Oct. 1956.

146



References

[79] F. Costa, A. Monorchio, and G. Manara, “An Overview of Equivalent Circuit Modeling
Techniques of Frequency Selective Surfaces and Metasurfaces.” Applied Computational
Electromagnetics Society Journal, vol. 29, no. 12, 2014.

[80] F. Costa, A. Monorchio, and G. Manara, “Efficient Analysis of Frequency-Selective
Surfaces by a Simple Equivalent Circuit Model,” IEEE Antennas and Propagation
Magazine, vol. 54, no. 4, pp. 3548, Aug. 2012.

[81] M. Borgese and F. Costa, “A simple equivalent circuit approach for anisotropic
frequency-selective surfaces and metasurfaces,” IEEE Transactions on Antennas and
Propagation, vol. 68, no. 10, pp. 7088—7098, 2020.

[82] D. -H. Kwon, "Lossless Scalar Metasurfaces for Anomalous Reflection Based on
Efficient Surface Field Optimization," in /[EEE Antennas and Wireless Propagation
Letters, vol. 17, no. 7, pp. 1149-1152, July 2018.

[83] O. Quevedo-Teruel, M. Ebrahimpouri and F. Ghasemifard, "Lens Antennas for 5G
Communications Systems," in [EEE Communications Magazine, vol. 56, no. 7, pp. 36-
41, July 2018.

[84] M. D. Gregory et al., "A Low Cost and Highly Efficient Metamaterial Reflector
Antenna," in /[EEE Transactions on Antennas and Propagation, vol. 66, no. 3, pp. 1545-
1548, March 2018.

[85] M. Li, Y. Zhang and M. Tang, "Design of a Compact, Wideband, Bidirectional Antenna
Using Index-Gradient Patches," in IEEE Antennas and Wireless Propagation Letters,
vol. 17, no. 7, pp. 1218-1222, July 2018.

[86] S. Yu, H. Liu and L. Li, "Design of Near-Field Focused Metasurface for High-Efficient

1

Wireless Power Transfer With Multifocus Characteristics," in /[EEE Transactions on

Industrial Electronics, vol. 66, no. 5, pp. 3993-4002, May 2019.

147



References

[87] S. Zarbakhsh, M. Akbari, F. Samadi and A. Sebak, "Broadband and High-Gain
Circularly-Polarized Antenna With Low RCS," in IEEE Transactions on Antennas and
Propagation, vol. 67, no. 1, pp. 16-23, Jan. 2019.

[88] W. Yang, S. Chen, Q. Xue, W. Che, G. Shen and W. Feng, "Novel Filtering Method
Based on Metasurface Antenna and Its Application for Wideband High-Gain Filtering
Antenna With Low Profile," in IEEE Transactions on Antennas and Propagation, vol.
67, no. 3, pp. 1535-1544, March 2019.

[89] K. Liu, Y. Ge and C. Lin, "A Compact Wideband High-Gain Metasurface-Lens-
Corrected Conical Horn Antenna," in /IEEE Antennas and Wireless Propagation Letters,
vol. 18, no. 3, pp. 457-461, March 2019.

[90] T. Yue, Z. H. Jiang and D. H. Werner, "A Compact Metasurface-Enabled Dual-Band
Dual-Circularly Polarized Antenna Loaded With Complementary Split Ring
Resonators," in [EEE Transactions on Antennas and Propagation, vol. 67, no. 2, pp.
794-803, Feb. 2019.

911 Y. Juan, W. Yang and W. Che, "Miniaturized Low-Profile Circularly Polarized
Metasurface Antenna Using Capacitive Loading," in IEEE Transactions on Antennas
and Propagation, vol. 67, no. 5, pp. 3527-3532, May 2019.

[92] A. Y. L. Ashyap et al., "Robust and Efficient Integrated Antenna With EBG-DGS
Enabled Wide Bandwidth for Wearable Medical Device Applications," in IEEE Access,
vol. 8, pp. 56346-56358, 2020.

[93] N. -S. Nie, X. -S. Yang, Z. N. Chen and B. -Z. Wang, "A Low-Profile Wideband Hybrid
Metasurface Antenna Array for 5G and WiFi Systems," in [EEE Transactions on

Antennas and Propagation, vol. 68, no. 2, pp. 665-671, Feb. 2020.

148



References

[94] S. Liu, D. Yang, Y. Chen, X. Zhang and Y. Xiang, "Compatible Integration of Circularly
Polarized Omnidirectional Metasurface Antenna With Solar Cells," in /EEE
Transactions on Antennas and Propagation, vol. 68, no. 5, pp. 4155-4160, May 2020.

[95] N. Hussain, M. Jeong, A. Abbas, T. Kim and N. Kim, "A Metasurface-Based Low-
Profile Wideband Circularly Polarized Patch Antenna for 5G Millimeter-Wave
Systems," in /EEE Access, vol. 8, pp. 22127-22135, 2020.

[96] M. J. Al-Hasan, T. A. Denidni and A. R. Sebak, "Millimeter-Wave EBG-Based
Aperture-Coupled Dielectric Resonator Antenna," in /[EEE Transactions on Antennas
and Propagation, vol. 61, no. 8, pp. 4354-4357, Aug. 2013.

[97] Z. Guo, H. Tian, X. Wang, Q. Luo and Y. Ji, "Bandwidth Enhancement of Monopole
UWB Antenna With New Slots and EBG Structures," in IEEE Antennas and Wireless
Propagation Letters, vol. 12, pp. 1550-1553, 2013.

[98] T. -. Vu, S. Collardey, A. -. Tarot and K. Mahdjoubi, "Input Impedance of Fabry-Perot,
EBG, and Leaky-Wave Antennas Excited by a Line Source," in I[EEE Antennas and
Wireless Propagation Letters, vol. 8, pp. 248-252, 2009.

[99] E. Amaud, R. Chantalat, T. Monediere, E. Rodes and M. Thevenot, "Performance
Enhancement of Self-Polarizing Metallic EBG Antennas," in I[EEE Antennas and
Wireless Propagation Letters, vol. 9, pp. 538-541, 2010.

[100] S. Velan et al., "Dual-Band EBG Integrated Monopole Antenna Deploying Fractal
Geometry for Wearable Applications," in IEEE Antennas and Wireless Propagation
Letters, vol. 14, pp. 249-252, 2015.

[101] J. d. D. Ntawangaheza, L. Sun, C. Yang, Y. Pang and G. Rushingabigwi, "Thin-Profile
Wideband and High-Gain Microstrip Patch Antenna on a Modified AMC," in /[EEE

Antennas and Wireless Propagation Letters, vol. 18, no. 12, pp. 2518-2522, Dec. 2019.

149



References

[102] S. Shi et al., "Wideband Planar Phased Array Antenna Based on Artificial Magnetic
Conductor Surface," in IEEE Transactions on Circuits and Systems II: Express Briefs,
vol. 67, no. 10, pp. 1909-1913, Oct. 2020.

[103] H. Wuet al., "A Low-Profile Wideband Dual-Polarized Antenna Based on an
Improved HIS and Its Broad-Angle Beam-Scanning Array," in I[EEE Antennas and
Wireless Propagation Letters, vol. 19, no. 3, pp. 383-387, March 2020.

[104] N. M. Mohamed-Hicho, E. Antonino-Daviu, M. Cabedo-Fabrés and M. Ferrando-
Bataller, "A Novel Low-Profile High-Gain UHF Antenna Using High-Impedance
Surfaces," in IEEE Antennas and Wireless Propagation Letters, vol. 14, pp. 1014-1017,
2015.

[105] J.d. D. Ntawangaheza, L. Sun, Y. Li, D. Biao, Z. Xie and G. Rushingabigwi, "A Single-
Layer Planar Low-Profile Wideband Microstrip Line-Fed Metasurface Antenna,"
in IEEE Antennas and Wireless Propagation Letters, vol. 20, no. 9, pp. 1641-1645, Sept.
2021.

[106] J. d. D. Ntawangaheza, L. Sun, Z. Xie, Y. Pang, Z. Zheng and G. Rushingabigwi, "A
Single-Layer Low-Profile Broadband Metasurface Antenna Array for Sub-6 GHz 5G
Communication Systems," in /[EEE Transactions on Antennas and Propagation, vol. 69,
no. 4, pp. 2061-2071, April 2021.

[107] . Zhu, Y. Yang, S. Li, S. Liao and Q. Xue, "Dual-Band Dual Circularly Polarized
Antenna Array Using FSS-Integrated Polarization Rotation AMC Ground for Vehicle
Satellite Communications," in I[EEE Transactions on Vehicular Technology, vol. 68, no.

11, pp. 10742-10751, Nov. 2019.

150



References

[108] H. Fernandez Alvarez, M. E. de Cos and F. Las-Heras, "AMC's Angular Stability
Improvement Through the Introduction of Lumped Components," in /EEE Antennas and
Wireless Propagation Letters, vol. 17, no. 5, pp. 813-816, May 2018.

[109] Y.Cai, K. Li, Y. Yinand X. Ren, "Dual-Band Circularly Polarized Antenna Combining
Slot and Microstrip Modes for GPS With HIS Ground Plane," in I[EEE Antennas and
Wireless Propagation Letters, vol. 14, pp. 1129-1132, 2015.

[110] T.Cai, G.-M. Wang, X. -F. Zhang, Y. -W. Wang, B. -F. Zong and H. -X. Xu, "Compact
Microstrip Antenna With Enhanced Bandwidth by Loading Magneto-Electro-
Dielectric Planar Waveguided Metamaterials," in /[EEE Transactions on Antennas and
Propagation, vol. 63, no. 5, pp. 2306-2311, May 2015.

[111] J. Wang, H. Wong, Z. Ji, and Y. Wu, "Broadband CPW-Fed Aperture Coupled
Metasurface Antenna," in /[EEE Antennas and Wireless Propagation Letters, vol. 18,
no. 3, pp. 517-520, March 2019.

[112] K. Konstantinidis, A. P. Feresidis and P. S. Hall, "Broadband Sub-Wavelength Profile

High-Gain Antennas Based on Multi-Layer Metasurfaces," in IEEE Transactions on
Antennas and Propagation, vol. 63, no. 1, pp. 423-427, Jan. 2015,

[113] Y. Zheng et al., "Wideband Gain Enhancement and RCS Reduction of Fabry—Perot
Resonator Antenna With Chessboard Arranged Metamaterial Superstrate," in /[EEE
Transactions on Antennas and Propagation, vol. 66, no. 2, pp. 590-599, Feb. 2018.

[114] H. Zhai, K. Zhang, S. Yang and D. Feng, "A Low-Profile Dual-Band Dual-Polarized

Antenna With an AMC Surface for WLAN Applications," in [EEE Antennas and

Wireless Propagation Letters, vol. 16, pp. 2692-2695, 2017.

151



References

[115]

[116]

[117]

[118]

[119]

[120]

[121]

[122]

[123]

J. Wu, S. Yang, Y. Chen, S. Qu and Z. Nie, "A Low Profile Dual-Polarized Wideband

Omnidirectional Antenna Based on AMC Reflector," in IEEE Transactions on Antennas

and Propagation, vol. 65, no. 1, pp. 368-374, Jan. 2017.

Werner D H, Ganguly S, “An overview of fractal antenna engineering research,” [EEE
Antennas and Propagation Magazine, February 2003; 45: 38-57.

Gianvittorio JP, Samii YR, “Fractal antennas: A novel antenna miniaturization
technique and applications,” I[EEE Antennas and Propagation Magazine, February
2002; 44: 20-36.

K. J. Falconer, Fractal Geometry: Mathematical Foundations and Applications, John
Wiley & Sons, New York, 3" ed., 2003.

AliJ K, Z. AL-Hussain A A, Osman A A, Salim AJ, “A new compact size fractal based
microstrip slot antenna for GPS applications,” Progress in Electromagnetics Research
Symposium, PIERS, Kuala Lumpur, Malaysia, March 27-30, 2012: 700-703.

Locker C, Vaupel T, Eibert T F, "Radiation Efficient Unidirectional Low-Profile Slot
Antenna Elements for X-Band Application," IEEE Transactions on Antennas and
Propagation, August 2005; 53: 2765-2768.

Quarfoth R, Sievenpiper D, “Artificial tensor impedance surface waveguides, IEEE
Trans Antennas Propag 2013; 61:3597-606.

Ghosh A, Chakraborty S, Chattopadhyay S, Nandi A, Basu B, "Rectangular microstrip
antenna with dumbbell shaped defected ground structure for improved cross polarized
radiation in wide elevation angle and its theoretical analysis," in IET Microwaves,
Antennas & Propagation, Jan 2016;10, 1: 68-78. .

Chakraborty S, Ghosh A, Chattopadhyay S, Singh L L K, "Improved Cross-Polarized

Radiation and Wide Impedance Bandwidth From Rectangular Microstrip Antenna With

152



References

Dumbbell-Shaped Defected Patch Surface," in/EEE Antennas and Wireless
Propagation Letters, 2016;15: 84-88.

[124] Mitra D, Ghosh B, Sarkhel A, Chaudhuri S R B, “A miniaturized ring slot antenna
design with enhanced radiation characteristics,” IEEE Trans. Antennas Propag., Jan.
2016; 64: 300-305.

[125] Yang X, Liu Y, Gong S, "Design of a Wideband Omnidirectional Antenna With
Characteristic Mode Analysis," in IEEE Antennas and Wireless Propagation Letters,
June 2018; 17: 993-997.

[126] High Frequency Structure Simulator. ver.13, ANSYS Corporation.

[127] Chot WW, Chang K F , Leong C C, Cheong P , Tam K W, “Design and analysis of
defected ground structure transformer for dual-band antenna,” The Journal of

Engineering, October 2014:612—-617.

[128] Reddy B R S, Vakula D, “Compact Zigzag-Shaped-Slit Microstrip Antenna with
Circular Defected Ground Structure for Wireless Applications”, IEEE Antennas and
Wireless Propagation Letters,; 14: 678-681, December 2015.

[129] Mitra D, Sarkhel A, Kundu O, Chaudhuri S R B, “Design of compact and high directive
slot antennas using grounded metamaterial slab,” IEEE Antennas Wireless Propag.
Lett., vol. 14 pp. 811-814, 2015.

[130] LPKF PCB Prototyping Instrument model S103.

[131] Nasser S S Syed, Liu W, Chen Z N, "Wide Bandwidth and Enhanced Gain of a Low-

Profile Dipole Antenna Achieved by Integrated Suspended Metasurface," in /EEE

Transactions on Antennas and Propagation, vol. 66, pp. 1540-1544, March 2018.

153



References

[132] XuK, Liu Y, Dong L, Peng L, Chen S, Shen F, Ye X, Chen X, Wang G , “Printed
multi-band compound meta-loop antenna with hybrid-coupled SRRs,” in [ET
Microwaves, Antennas & Propagation, vol. 12, pp. 1382-1388, 2018.

[133] Alibakhshi-Kenari M, Naser-Moghadasi M, Sadeghzadeh R A, Virdee B S, Limiti E,
"Periodic array of complementary artificial magnetic conductor metamaterials-based
multiband antennas for broadband wireless transceivers," in IET Microwaves, Antennas
& Propagation, vol. 10, no. 15, pp. 1682-1691, December 2016.

[134] Li LW, Li YN, Yeo TS, Mosig JR, Martin OJ, “A broadband and high-gain
metamaterial microstrip antenna,” Applied Physics Letters,; 96, 16:164101-3, April
2010.

[135] Mitra D, Sarkhel A, Kundu O, Chaudhuri S R B, “Design of compact and high
directive slot antennas using grounded metamaterial slab,” IEEE Antennas Wireless
Propag. Lett., vol.14, pp. 811-814, 2015.

[136] Li M, Zhang Y, Tang M, "Design of a Compact, Wideband, Bidirectional Antenna
Using Index-Gradient Patches," in IEEE Antennas and Wireless Propagation Letters,
vol. 17, pp. 1218-1222, July 2018.

[137] Huang Y, Yang L, Li J, et al.: ‘Polarization conversion of metasurface for the
application of wideband low-profile circular polarization’, Appl. Phys. Lett., vol. 109,
pp- 054101-1-054101-5, 2016.

[138] ZhuH L, Cheung S W, Chung, K.L., et al.: ‘Linear to circular polarization conversion
using metasurface’, [EEE Trans. Antennas Propag.,vol. 61,1n0.9, pp.4615-4622,2013.

[139] Nasimuddin N, Chen, Z.N., Qing, X. “Bandwidth enhancement of a single feed
circularly polarized antenna using a metasurface,” IEEE. Antennas. Propag. Mag., vol.

58, no. 2, pp. 39-46, 2016.

154



References

[140] H. Xu, G Wang, J Liang, M. Q. Qi, X Gao, "Compact Circularly Polarized Antennas
Combining Meta-Surfaces and Strong Space-Filling Meta-Resonators," in /EEE
Transactions on Antennas and Propagation, vol. 61, no. 7, pp. 3442-3450, July 2013.

[141] Y. M. Pan, P. F. Hu, X. Y. Zhang and S. Y. Zheng, "A Low-Profile High-Gain and
Wideband Filtering Antenna With Metasurface," in IEEE Transactions on Antennas and
Propagation, vol. 64, no. 5, pp. 2010-2016, May 2016.

[142] Y. F. Cao and X. Y. Zhang, "A Wideband Beam-Steerable Slot Antenna Using
Artificial Magnetic Conductors With Simple Structure," in IEEE Transactions on
Antennas and Propagation, vol. 66, no. 4, pp. 1685-1694, April 2018.

[143] J. H. Kim, C. Ahn and J. Bang, "Antenna Gain Enhancement Using a Holey
Superstrate," in [EEE Transactions on Antennas and Propagation, vol. 64, no. 3, pp.
1164-1167, March 2016.

[144] Y. Liu and X. Zhao, "Perfect Absorber Metamaterial for Designing Low-RCS Patch
Antenna," in IEEE Antennas and Wireless Propagation Letters, vol. 13, pp. 1473-1476,
2014.

[145] A. Sharma, D. Gangwar, B. Kumar Kanaujia, S. Dwari and S. Kumar, "Design of a
wideband polarisation conversion metasurface and its application for RCS reduction and
gain enhancement of a circularly polarised antenna," in IET Microwaves, Antennas &
Propagation, vol. 13, no. 9, pp. 1427-1437, 2019.

[146] Y. Zheng et al., "Wideband Gain Enhancement and RCS Reduction of Fabry—Perot
Resonator Antenna With Chessboard Arranged Metamaterial Superstrate," in /EEE

Transactions on Antennas and Propagation, vol. 66, no. 2, pp. 590-599, Feb. 2018.

155



References

[147] A. Baba, R. M. Hashmi, K. P. Esselle, J. G. Marin and J. Hesselbarth, "Broadband
Partially Reflecting Superstrate-Based Antenna for 60 GHz Applications," in /EEE
Transactions on Antennas and Propagation, vol. 67, no. 7, pp. 4854-4859, July 2019.

[148] M. A. Al-Tarifi, D. E. Anagnostou, A. K. Amert and K. W. Whites, "The Puck
Antenna: A Compact Design With Wideband, High-Gain Operation," in /EEE
Transactions on Antennas and Propagation, vol. 63, no. 4, pp. 1868-1873, April 2015.

[149] R. M. Hashmi, B. A. Zeb and K. P. Esselle, "Wideband High-Gain EBG Resonator
Antennas With Small Footprints and All-Dielectric Superstructures," in [EEE
Transactions on Antennas and Propagation, vol. 62, no. 6, pp. 2970-2977, June 2014.

[150] Zheng, Y. J., Gao, J., Zhou, Y. L., Cao, X. Y., Xu, L. M, Li, S. J., & Yang, H. H.,
“Metamaterial-based patch antenna with wideband RCS reduction and gain
enhancement using improved loading method,” [ET Microwaves, Antennas &
Propagation, vol. 11, no. 9, pp. 1183-1189, 2017.

[151] Alibakhshikenari, M., Virdee, B. S., See, C. H., Abd-Alhameed, R. A., Falcone, F.,
& Limiti, E. (2019). Surface wave reduction in antenna arrays using metasurface
inclusion for MIMO and SAR systems, Radio Science, 54(11), 1067-1075.

[152] Naoui, S., Latrach, L., & Gharsallah, A. (2016). Equivalent Circuit Model for Double
Split Ring Resonators. International Journal, 11(1), 1-4.

[153] Dong, Y. D., & Itoh, T. (2011). Composite right/left-handed substrate integrated
waveguide and half mode substrate integrated waveguide leaky-wave structures. /[EEE
Transaction Antennas Propagation, 59(3), 767 -775.

[154] Keysight Technologies, N9951A Vector Network Analyzers Data Sheet.
http://www keysight.com.

[155] Applied.cg, Broadband Horn Antenna, 1GHz-18GHz, Haryana, India.

156



References

[156] Alibakhshikenari, M., Virdee, B. S., See, C. H., Abd-Alhameed, R., Ali, A. H.,
Falcone, F., & Limiti, E, “Study on isolation improvement between closely-packed patch
antenna arrays based on fractal metamaterial electromagnetic bandgap structures,” /ET
Microwaves, Antennas & Propagation, vol. 12, no. 14, pp. 2241-2247, 2018.

[157] Alibakhshikenari, M., Virdee, B., Shukla, P., See, C., Abd-Alhameed, R., Khalily,
M., Limiti, E., “Antenna Mutual Coupling Suppression over Wideband Using Embedded
Periphery Slot for Antenna Arrays,” Electronics 7, no. 9, 198, 2018.

[158] Alibakhshikenari, M., Virdee, B.S., Shukla, P., See, C.H., Abd-Alhameed, R.A.,
Falcone, F., Quazzane, K. and Limiti, E., “ Isolation enhancement of densely packed
array antennas with periodic MTM-photonic bandgap for SAR and MIMO
systems,” IET Microwaves, Antennas & Propagation, vol. 14, no. 3, pp.183-188, 2020.

[159] Zheng, Y., Gao, J., Zhou, Y., Cao, X., Yang, H., Li, S., & Li, T., “Wideband gain
enhancement and RCS reduction of Fabry—Perot resonator antenna with chessboard
arranged metamaterial superstrate,” IEEE Transactions on Antennas and Propagation,
vol. 66, no. 2, pp. 590-599, 2017.

[160] M. Long, W. Jiang and S. Gong, "Wideband RCS Reduction Using Polarization
Conversion Metasurface and Partially Reflecting Surface," in IEEE Antennas and
Wireless Propagation Letters, vol. 16, pp. 2534-2537, 2017.

[161] Li, K., Liu, Y., Jia, Y., & Guo, Y. J., “A Circularly Polarized High-Gain Antenna with
Low RCS over a Wideband Using Chessboard Polarization Conversion Metasurfaces.
IEEE Transactions on Antennas and Propagation,” vol. 65, no. 8, pp. 4288-4292, 2017

[162] Sabapathy, T., Jusoh, M., Ahmad, R. B., Kamarudin, M. R., & Soh, P. J., “A Ground-
Plane-Truncated, Broadly Steerable Yagi—Uda Patch Array Antenna,” /IEEE Antennas

and Wireless Propagation Letters, vol. 15, pp. 1069—1072, 2016.

157



References

[163] Debogovic, T., & Perruisseau-Carrier, J., “Array-Fed Partially Reflective Surface
Antenna with Independent Scanning and Beamwidth Dynamic Control,” [EEE
Transactions on Antennas and Propagation, vol. 62, no. 1, pp. 446449, 2014.

[164] Ding, X., Cheng, Y.-F., Shao, W., L1, H., Wang, B.-Z., & Anagnostou, D. E. A Wide-
Angle Scanning Planar Phased Array with Pattern Reconfigurable Magnetic Current
Element. /EEE Transactions on Antennas and Propagation, vol. 65, no. 3, pp. 1434—
1439, 2017.

[165] Ji, L.-Y., Guo, Y. J., Qin, P.-Y., Gong, S.-X., & Mittra, R., “A Reconfigurable Partially
Reflective Surface (PRS) Antenna for Beam Steering. /EEE Transactions on Antennas
and Propagation, vol. 63, no. 6, pp. 2387-2395, 2015.

[166] Ansys Electronics Desktop, R1, 2019, ANSYS Corporation.

[167] Keysight. Advanced Design System (ADS). Accessed: 2021, [Online]. Available:
https://www keysight.com/in/en/products/software/pathwave-design-
software/pathwave-advanced-design-system.html.

[168] S.B. T. Wang, A. M. Niknejad and R. W. Brodersen, "Circuit modeling methodology
for UWB omnidirectional small antennas," in /IEEE Journal on Selected Areas in
Communications, vol. 24, no. 4, pp. 871-877, April 2006.

[169] Khalil H. Sayidmarie, Likaa S. Yahya, “Modeling of Dual-Band Crescent-Shape
Monopole Antenna for WLAN Applications,” International Journal of
Electromagnetics and Applications, Vol. 4, No. 2, pp. 31-39, 2014.

[170] F. Yu, and C. Wang, “Design of a CPW-fed dual band-notched planar wideband
antenna for UWB applications,” Ultra Wideband Communications Mohammad Abdul

Matin, IntechOpen, UK, pp.239-254, Aug 2011.

158



References

[171] F. Costa, S. Genovesi, and A. Monorchio, “On the bandwidth of high impedance
frequency selective surfaces,” IEEE Antennas Wireless Propag. Lett., vol. 8, pp. 1341—
1344, 2009.

[172] Y. -F. Cheng, J. Feng, C. Liao and X. Ding, "Analysis and Design of Wideband Low-
RCS Wide-Scan Phased Array With AMC Ground," in /IEEE Antennas and Wireless
Propagation Letters, vol. 20, no. 2, pp. 209-213, Feb. 2021.

[173] D. J. Gregoire, C. R. White, and J. S. Colburn, “Wideband artificial magnetic
conductors loaded with non-Foster negative inductors,” IEEE Antennas Wireless
Propag. Lett., vol. 10, pp. 1586—1589, 2011.

[174] P. Xie, G. Wang, T. Cai, H. Li, and J. Liang, “Novel fabry-perot cavity antenna with
enhanced beam steering property using reconfigurable meta-surface,” Applied Physics
A, vol. 12, no. 7, pp. 1-6, 2017.

[175] E. B. Lima, J. R. Costa and C. A. Fernandes, "Multiple-Beam Focal-Plane Dual-Band
Fabry—Pérot Cavity Antenna With Reduced Beam Degradation," in /IEEE Transactions
on Antennas and Propagation, vol. 67, no. 7, pp. 4348-4356, July 2019.

[176] P Xie, G Wang, H Li, Y Wang, X Gao, “Reconfigurable Fabry-Pérot Cavity Antenna
Basing on Phase Controllable Metasurfaces,” Advanced Radio Frequency Antennas for
Modern Communication and Medical Systems, IntechOpen, UK, chapter 72936, Sep
2020.

[177] J. Zhang, S. Yan and G. A. E. Vandenbosch, "Radial CRLH-TL-Based Dual-Band
Antenna With Frequency Agility," in IEEE Transactions on Antennas and Propagation,

vol. 68, no. 7, pp. 5664-5669, July 2020.

159



References

[178] H. Yang and X. Liu, "Wearable Dual-Band and Dual-Polarized Textile Antenna for
On- and Off-Body Communications," [EEE Antennas Wireless Propag. Lett., vol. 19,
no. 12, pp. 2324-2328, Dec. 2020.

[179] M. Mattsson, C. I. Kolitsidas and B. L. G. Jonsson, "Dual-Band Dual-Polarized Full-
Wave Rectenna Based on Differential Field Sampling," in IEEE Antennas and Wireless
Propagation Letters, vol. 17, no. 6, pp. 956-959, June 2018.

[180] F. Liu, J. Guo, L. Zhao, G. Huang, Y. Li and Y. Yin, "Dual-Band Metasurface-Based
Decoupling Method for Two Closely Packed Dual-Band Antennas," in [EEE
Transactions on Antennas and Propagation, vol. 68, no. 1, pp. 552-557, Jan. 2020.

[181] D. Samantaray and S. Bhattacharyya, "A Gain-Enhanced Slotted Patch Antenna Using
Metasurface as Superstrate Configuration," in /EEE Transactions on Antennas and
Propagation, vol. 68, no. 9, pp. 6548-6556, Sept. 2020.

[182] Y.H.Ke, L. L. Yang, Y. Y. Zhu, J. Wang and J. X. Chen, "Filtering Quasi-Yagi Strip-
Loaded DRR Antenna With Enhanced Gain and Selectivity by Metamaterial," in /EEE
Access, vol. 9, pp. 31755-31761, 2021.

[183] A.Sharma, D. Gangwar, B. K. Kanaujia, S. Dwari, & S. Kumar, “Design of a wideband
polarization conversion metasurface and its application for RCS reduction and gain
enhancement of a circularly polarized antenna,” IET Microwaves, Antennas &
Propagation, vol. 13, no. 9, pp. 1427-1437, 2019.

[184] A. Youse, K. Nader, K. Majid, and A. Iman, “Demonstration of a self-polarizing dual-
band single-feed circularly polarized Fabry-Pérot cavity antenna with a broadband axial

ratio,” AEU—Int. J. Electron. Commun., vol. 111, 2019, Art. no. 152909.

160



References

[185] C. Chen, Z. Liu, H. Wang and Y. Guo, "Metamaterial-Inspired Self-Polarizing Dual-
Band Dual-Orthogonal Circularly Polarized Fabry—Pérot Resonator Antennas," in /EEE
Transactions on Antennas and Propagation, vol. 67, no. 2, pp. 1329-1334, Feb. 2019.

[186] A.Ahmed, M. R. Robel and W. S. T. Rowe, "Dual-Band Two-Sided Beam Generation
Utilizing an EBG-Based Periodically Modulated Metasurface," in IEEE Transactions on
Antennas and Propagation, vol. 68, no. 4, pp. 3307-3312, April 2020.

(1871 L. Gu, W. Yang, Q. Xue and W. Che, "A Dual-Band Steerable Dual-Beam
Metasurface Antenna Based on Common Feeding Network," in /IEEE Transactions on
Antennas and Propagation, vol. 69, no. 10, pp. 6340-6350, Oct. 2021.

[188] F. Sun, F. Zhang, H. Zhang, H. Zhang, C. Li and C. Feng, "A Frequency Diversity
Printed-Yagi Antenna Element for Apertures Selectivity Wideband Array Application,"
in I[EEE Transactions on Antennas and Propagation, vol. 66, no. 10, pp. 5634-5638,
Oct. 2018.

[189] H. Malekpoor and M. Hamidkhani, "Performance Enhancement of Low-Profile
Wideband Multi-Element MIMO Arrays Backed by AMC Surface for Vehicular
Wireless Communications," in IEEE Access, 2021.

[190] R. Joshi, E. Faridah, N. M. Hussin, P. J. Soh, M. F. Jamlos, H. Lago, A. A. Al-Hadi,
and Symon K. Podilchak, "Dual-Band, Dual-Sense Textile Antenna With AMC Backing
for Localization Using GPS and WBAN/WLAN", IEEE Access, Vol. 8, pp. 89468 -
89478, 2020.

[191] E. B. Lima, J. R. Costa and C. A. Fernandes, "Multiple-Beam Focal-Plane Dual-Band

Fabry—Pérot Cavity Antenna With Reduced Beam Degradation," in /EEE Transactions

on Antennas and Propagation, vol. 67, no. 7, pp. 4348-4356, July 2019.

161



References

[192] H. Zhai, K. Zhang, S. Yang and D. Feng, "A Low-Profile Dual-Band Dual-Polarized
Antenna With an AMC Surface for WLAN Applications," in IEEE Antennas and
Wireless Propagation Letters, vol. 16, pp. 2692-2695, 2017.

[193] Q. Liu, H. Liu, W. He, and S. He, ""A low-profile dual-band dual-polarized antenna
with an AMC reflector for 5G communications," IEEE Access, vol. 8, pp. 24072-24080,
Jan. 2020.

[194] S. Ahmad et al., "A Metasurface-Based Single-Layered Compact AMC-Backed Dual-
Band Antenna for Off-Body IoT Devices," in I[EEE Access, vol. 9, pp. 159598-159615,

2021.

162



References

163



Publications

Author’s Publications

Journals:

1. D. Samantaray, S. Bhattacharyya, K. V. Srinivas, “A modified fractal-shaped slotted
patch antenna with defected ground using metasurface for dual band applications,”
International Journal of RF and Microwave Computer-Aided Engineering, vol. 29,
no. 12, pp. 1-9, Dec. 2019.

2. D. Samantaray and S. Bhattacharyya, "A Gain-Enhanced Slotted Patch Antenna Using
Metasurface as Superstrate Configuration," in IEEE Transactions on Antennas and
Propagation, vol. 68, no. 9, pp. 6548-6556, Sept. 2020.

3. D. Samantaray, S. Bhattacharyya, “A Metasurface Based Gain Enhanced Dual Band
Patch Antenna Using SRRs With Defected Ground Structure,” Radio Science, vol. 56,
issue 2, article no. 2020RS007192, Feb. 2021.

4. D. Samantaray, S. K. Ghosh and S. Bhattacharyya, "Modified Square Annular-Shaped
Slotted Patch Antenna with Metasurface as Superstrate for Dual-band Applications," in
IEEE Transactions on Circuits and Systems II, January. 2022. (Under Review)

5. D. Samantaray, S. Bhattacharyya, " A Planar Low-Profile Gain-Enhanced CPW-Fed
Slotted Patch Antenna Using AMC Surface," in IEEE Antennas and Wireless
Propagation Letters, January. 2022. (Under Review)

6. Ghosh, S., Das, S., Samantaray, D., & Bhattacharyya, S., “Meander-line-based defected
ground microstrip antenna slotted with split-ring resonator for terahertz

range,” Engineering Reports, vol. 2, 2020.

164



Publications

7. M. Jha, D. Samantaray, S Bhattacharyya, “A THz antenna with sandwiched
metasurface for quadband application,” Optics Communications, vol. 493, pp. 1-10,

Aug. 2021.

Conferences:

1. Diptiranjan Samantaray, and Somak Bhattacharyya, “ An AMC Based Metasurface
Patch Antenna for C-Band and X-Band Applications,” in IEEE Indian Conference on
Antennas and Propagation (InCAP 2021), Jaipur, India, 13-16 December 2021.

2. Diptiranjan Samantaray, and Somak Bhattacharyya, “A Gain Enhanced Metasurface
based Monopole Antenna for WLAN Application,” in URSI General Assembly 2021,
Rome, Italy, 28 August-4 September 2021.

3. Diptiranjan Samantaray, and Somak Bhattacharyya, “A Superstrate-based
Metasurface Antenna for Dual Band Application,” in 2020 URSI Regional Conference
on Radio Science (URSI-RCRS 2020), Varanasi, India, 12-14 February 2020.

4. Diptiranjan Samantaray, and Somak Bhattacharyya, “A Modified Low Profile Patch
Antenna with Enhanced Bandwidth for Multiband Applications,” in IEEE Indian
Conference on Antennas and Propagation (InCAP 2019), Ahmedabad, India, 19-22
December 2019.

5. Diptiranjan Samantaray, Somak Bhattacharyya, and K. V. Srinivas, “A Gain Enhanced
Multiband Antenna using SRRs with Defected Ground Structure,” in 2019 URSI Asia
Pacific Radio Science Conference (AP-RASC 2019), New Delhi, India, 9-15 March

2019.

165



10.

Publications

Diptiranjan Samantaray, Somak Bhattacharyya, and K. V. Srinivas, “Modified Fractal-
shaped Slotted Patch Antenna with Dipole-shaped Slotted Ground Plane with Enhanced Gain

b

for X-band Applications,” in IEEE Indian Conference on Antennas and Propagation
(InCAP 2018), Hyderabad, India, 16-19 December 2018.

Diptiranjan Samantaray, Somak Bhattacharyya, and K. V. Srinivas, “Modified Fractal-
shaped Slotted Patch Antenna with Defected Ground Structure for Multiband
Applications,” in IEEE INAE Workshop on Electromagnetics (IWE 2018), Trivandrum,
India, 6-8 December, 2018.

Anand Krishnan MJ, Diptiranjan Samantaray, Anu Mohamed, Chinmoy Saha, and Somak
Bhattacharyya, “Dual band FSS backed printed antenna with fractal geometry for wearable
applications,” Computers and Devices for Communication, Springer Lecture Notes in
Networks and Systems 147, Kolkata, India, 19-20 December 2019, pp. 294-301, 2021. (Book
Chapters (Conference Proceedings)).

Apratim Chatterjee, Dweepayan Sen Sharma, Diptiranjan Samantaray, Chittajit Sarkar,
Chinmoy Saha, and Somak Bhattacharyya, “Design of a bident-shaped metamaterial
embedded triple band microstrip printed antenna with defected ground structure,” Computers
and Devices for Communication, Springer Lecture Notes in Networks and Systems 147,
Kolkata, India, 19-20 December 2019, pp. 250-256, 2021. (Book Chapters (Conference
Proceedings)).

Manikant Jha, Diptiranjan Samantaray, and Somak Bhattacharyya, “A metasurface
inspired terahertz antenna for multiband applications,” Computers and Devices for
Communication, Springer Lecture Notes in Networks and Systems 147, Kolkata, India, 19-

20 December 2019, pp. 315-320, 2021. (Book Chapters (Conference Proceedings)).

166



11.

12.

13.

14.

15.

16.

Publications

Apratim Chatterjee, Dweepayan Sen Sharma, Diptiranjan Samantaray, Chittajit Sarkar,
Chinmoy Saha, and Somak Bhattacharyya, “Design of a Printed Triangular Patch Antenna
Loaded with Novel Trident-Shaped Metasurface and Defected Ground Plane,” in 2020 URSI
Regional Conference on Radio Science (URSI-RCRS 202(0), Varanasi, India, 12-14
February 2020.

Krishna Chandran P. L., Diptiranjan Samantaray, Anu Mohamed, Chinmoy Saha,
and Somak Bhattacharyya, “Gain Enhancement of Yagi Slot Antenna using AMC

Substrate,” in 2020 URSI Regional Conference on Radio Science (URSI-RCRS 2020),

Varanasi, India, 12-14 February 2020. (3rd Best Paper Award)

Anand Krishnan MJ, Diptiranjan Samantaray, Anu Mohamed, Chinmoy Saha, and Somak
Bhattacharyya, “Gain Enhanced Quad-Band AMC Backed Printed Antenna with Fractal
Geometry,” in 2020 URSI Regional Conference on Radio Science (URSI-RCRS 2020),
Varanasi, India, 12-14 February 2020.

Krishna Chandran P. L., Diptiranjan Samantaray, Anu Mohamed, Chinmoy Saha,
and Somak Bhattacharyya, “A AMC Substrate Backed Gain Enhanced Multi-Band Wearable
Yagi Antenna,” in IEEE Indian Conference on Antennas and Propagation (InCAP 2019),
Ahmedabad, India, 19-22 December 2019.

Roopan Tuli, Diptiranjan Samantaray, and Somak Bhattacharyya, “A Multiband Wearable
Antenna with Defected Ground Structure,” in 2019 URSI Asia Pacific Radio Science
Conference (AP-RASC 2019), New Delhi, India, 9-15 March 2019.

Sohom Das, Soham Ghosh, Diptiranjan Samantaray, and Somak Bhattacharyya, “An
Efficient Terahertz Antenna using CPW Interdigital Capacitor,” in IEEE Indian Conference

on Antennas and Propagation (InCAP 2018), Hyderabad, India, 16-19 December 2018.

167



17.

Publications

Soham Ghosh, Sohom Das, Diptiranjan Samantaray, and Somak Bhattacharyya,
“Meander Line based Defected Ground Microstrip Antenna slotted with SRR for Terahertz
range,” in IEEE INAE Workshop on Electromagnetics (IIWE 2018), Trivandrum, India, 6-

8 December 2018.

168



