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Abstract  

This study investigates the integration and excitation of a 1 × 4 microstrip linear phased 

antenna array in the C-frequency frequency (5-6 GHz) using Magneto Static Responsive 

Structures (MRSs) phase shifters for beam steering applications. The integration 

technique entails embedding MRS structures between two substrates to accommodate a 

greater number of MRS cavities, allowing for a wider range of possible phases. The 

array's performance is tested at main beam steering angles of 0, 10, and 15 degrees. 

Initially, the corporate feed network is loaded with MRS structures but without antennas 

to ensure that the desired phases are met.  Patch antennas are then connected into the 

corporate feed network, along with embedded MRSs, to enable full wave modeling. The 

results from the entire wave simulation of the phased array are then compared to those of 

the directly excited array. The peak gain was tested for all combinations at scanning 

angles of 0, 10, and 15 degrees.  

The close agreement of radiation patterns between MRS phase shifters exited array and 

the directly stimulated array demonstrates MRS phase shifters' ability to improve the 

performance and functionality of integrated phased arrays. This discovery confirms the 

possibility of utilizing MRS phase shifters in a variety of applications, particularly radar 

and satellite systems, where the increased gain and directivity characteristics of phased 

arrays can provide considerable benefits.  
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Chapter 2 

 2.1  Heading  

Headings and subheadings provide structure to a document. They signal what 

each section is about and allow for easy navigation of the document. Use a hierarchical 

structure for headings and sub-headings.  

  

Figure 1:Computer System  

 2.1.1  Heading  

 2.1.2  Heading  
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Chapter 3 

 3.1  Heading  

 3.1.1  Mathematical Equation  

𝑛 = 1 + 𝑛𝑥 + (𝑛 − 1)2 + ⋯  

(1 + 𝑥) 

Equation 1:Expansion of sum  

 3.1.2  Heading  

  

Figure 2:Computer System  

Chapter 4 

 4.1  Proposed Solution    

Your proposed solution should relate the current situation to a desired result and 

describe the benefits that will accrue when the desired result is achieved. So, begin your 

proposed solution by briefly describing this desired result.  
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Activity  Optimistic (a)  Most Likely  

(m)  

Pessimistic (b)  Expected (Te)  

A  21  23  25  23  

B  0.5  1  1.5  1  

B  0.5  1  1.5  1  

  

Table 1:PERT Activity Time estimate table  

  

Chapter 5 

 5.1  Discussion  

When you are ready to write your discussion, you have already introduced the 

purpose of your study and provided an in-depth description of the methodology. The 

discussion informs readers about the larger implications of your study based on the 

results.  

A successful discussion section puts your findings in context. It should include:  

1. The results of your research,  

2. A discussion of related research, and  

3. A comparison between your results and initial hypothesis.  
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Chapter 6 

 6.1  Summary and Future work  

 A summary of a thesis/project is like an abstract of a research paper. Basically, the 

purpose of the summary is to give the reader an overview of the main points of your 

thesis/project. Generally, the summary is about 200-350 words. The summary should 

include the following points:  

1. What is the thesis about?  

2. What is the purpose of the project/thesis?  

3. What were the methods used to research the information?  

4. What are the results, conclusions, and recommendations that the thesis 

presents?  

The future work section is a place for you to explain to your readers where you think the 

results can lead you. What do you think are the next steps to take? What other questions 

do your results raise? Do you think certain paths seem to be more promising than others?  

  

  

  

Chapter 7 

 7.1  Conclusion  

Conclusions are the last section people read in your paper, and therefore it is what 

they leave remembering. You need to make sure they walk away thinking about your 
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paper/project just the way you want them to. Your conclusions need to do three main 

things:  

1. Recap what you did. In about one paragraph recap what your research 

question was and how you tackled it.  

2. Highlight the big accomplishments. Spend another paragraph explaining 

the highlights of your results. These are the main results you want the 

reader to remember after they put down the paper, so ignore any small 

details.  

3. Conclude. Finally, finish off with a sentence or two that wraps up your 

paper. I find this can often be the hardest part to write. You want the paper 

to feel finished after they read these. One way to do this, is to try and tie 

your research to the “real world.” Can you somehow relate how your 

research is important outside of academia? Or, if your results leave you 

with a big question, finish with that. Put it out there for the reader to think 

about to.  
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General Guidelines for Writing Project’s Thesis  

For convenient upload on PEC's e-Library  
  

  Page Setup      

Page Size:  A4  

Top margin:  1.00 inch or 2.54 cm  

Bottom margin:  1.00 inch or 2.54 cm  

Left margin:  1.00 inch or 2.54 cm  

Right margin:  

  

Fonts and Styles:  

1.00 inch or 2.54 cm  

Use a standard font such as Times New Roman,  

Arial, or Calibri  

Font size should be 12 points for the main text. 

Use consistent font sizes and styles (bold, italics) 

for headings, subheadings, and content.  

Footer:  
Each page shall have a footnote “Page number, 

right align”.  

Header:  
Each page shall have a header “Project/Thesis 

Title”.  

Chapter Startup:   Each chapter shall be numbered as Chapter 1, 

Chapter 2, etc.  

Paragraph Formatting:  

Single-spaced, Line entered paragraph, left align or 

justified. 
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Line Spacing:  

1.5 spacing is required for the text.  Only footnotes, long 

quotations, bibliography entries (double space between 

entries), table captions, and similar special material may be 

single spaced.  

Maintain consistent spacing between paragraphs  

Images, Figures, Hyperlink:  

Ensure that images, figures, and hyperlink are of high 

quality and are properly labeled.  

  Tables and Equations:  

          Format tables with clear column and row headings.  

          Provide captions for each Table.  

Label equations and provide clear explanations. 

Citations and References:  

Follow a standardized citation style (e.g., APA, MLA, 

PEC etc.) for references.  

Include a separate references section at the end of the 

document.  

  File Naming Convention:  

Submitted files be named with a clear and concise title 

that reflects the content of the paper or thesis.  
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