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Dear, 

We wish to submit an original research article entitled “[ULTRA BROADBAND MICROSTRIP ANTENNA USED THREE DUMBBELL DEFECTED GROUND STRUCTURE]” for consideration by SINERGI. 
We confirm that this work is original and has not been published elsewhere, nor is it currently under consideration for publication elsewhere. We promise not to withdraw this article after it has been processed by the Editorial Team. If there is a withdrawal, we are willing to pay a penalty of USD 150 (IDR 2000K) to the SINERGI Editorial Team.
In this paper, I/we report on / show that: 
	Field
	:
	Antenna Design

	Topic
	:
	Bandwidth Enhancement of Microstrip Antenna using Dumbbell Shaped Defected Ground Structure (DGS) for 5G Applications

	Brief Background
	:
	Microstrip antennas are compact and low profile but suffer from narrow bandwidth. Defected Ground Structure (DGS) is one of the promising techniques to overcome this limitation. Previous studies have explored DGS in various shapes, but this research focuses on a dumbbell shaped DGS to improve bandwidth significantly.

	Research Problem
	:
	How can the bandwidth of a microstrip antenna operating at 3.5 GHz be significantly enhanced to meet the demands of 5G ?

	Overview of Method
	:
	· A conventional microstrip antenna is simulated and used as a baseline.
· Dumbbell-shaped DGS is introduced and optimized for maximum performance.
· HFSS 15.0 software is used for simulation.
· The design is fabricated and validated through measurement.
· Various design parameters (length, width, height, spacing) are analyzed for performance effects.



	Significant finding
	:
	The implementation of dumbbell-shaped DGS increased the fractional bandwidth (FBW) from 1.71% (without DGS) to 53.60% (with DGS). The simulation and measurement results are closely aligned, confirming that the optimized DGS configuration significantly enhances bandwidth and performance, making it highly suitable for 5G applications.
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Thank you for your consideration of this manuscript. 
Sincerely,

[Puji Haryanto]
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