
Faculty Member Contact Information 

Name: Dr. Amardeep Kaur 

Department: Electrical and Computer Engineering 

Email Address: akaur@siue.edu 

Phone Number: 618-650-2526 

Campus Mail Box: 1801 

Description of the URCA Assistant Position 

One funded student and additional unfunded student volunteers. 

 

Which of the following apply to this position? 

[] This position is ONLY open to students who have declared a major in this discipline.  

[] This project deals with social justice issues. 

[] This project deals with sustainability (green) issues. 

[] This project deals with human health and wellness issues. 

[] This project deals with community outreach. 

[] This mentor’s project is interdisciplinary in nature. 

 

How many hours per week will your student(s) be required to work in this position?            

(Minimum is 6 hours per week; typical is 9) 

10 Hours. 

Will it be possible for your student(s) to earn course credit? 

ECE 492, up to 3 credit hours. 

Location of research/creative activities: 

EB 3032, Optics and Photonics lab 

Are you willing to work with students from outside of your discipline? If yes, which other disciplines? 

Only those in similar fields. 

 

 

 



Brief description of the nature of the research/creative activity? 

The URCA assistant will help with a specific project that involves design and development of 

optical fiber sensors to evaluate different properties of self compacting concrete. They will 

also help identify potential opportunities to use optical fiber sensors in medical imagining 

applications. 

   Optical fiber sensors are those sensors that are made by manipulating the structure of an 

optical fiber or glass fiber that is commonly used for high speed communication or internet. 

Optical fiber is a type of glass waveguide through which light can travel. By changing the 

path on which the light travels, different types of sensing mechanisms are realized. Some of 

the common types of optical sensors are made by simply introducing air cavities on the 

light path. 

   Self compacting concrete is a new type of concrete that uses micro bars or steel fibers for 

reinforcement instead of the traditional rebars. Dr. John Cabage's research group in 

Construction Management department is evaluating this concrete to find out how it fairs 

against the conventional concrete. Optical fiber sensors will be used to study strain, stress, 

and temperature responses of samples created using this concrete. The data collected will 

help us understand the mechanical strength and other important characteristics of this 

concrete. 

 

Brief description of student responsibilities?  

The student will have the following responsibilities upon receiving the initial training needed 

to work with the equipment involved in making optical fiber sensors. 

   1. Fabricate optical fiber sensors specifically to sense or study Strain, Stress, and 

Temperature. These optical fiber sensors are based on creating mirrors or reflectors within 

the fiber. You may have heard of Bragg reflectors - these sensors are based on the same 

concept. 

   2. Use the embedded optical fiber sensors to gather data about a structure's mechanical 

characteristics. 

   3. Perform literature review to find viability of using optical fiber sensors for medical 

imagining that might help with research related to epilepsy detection or other brain related 

medical studies. 

 

URCA Assistant positions are designed to provide students with research or creative activities 

experience. As such, there should be measurable, appropriate outcome goals. What exactly should 

your student(s) have learned by the end of this experience? 

By the end of this experience, the student should have gained the following specific skills. 

   1. To make basic optical fiber sensors. 



   2. To use optical fiber sensors and realize smart structures that give us information about 

their long term health. This will be specific to structures made out of concrete. 

   3. To use optical fiber sensors and read strain, stress, or temperature responses of a 

structure over long time and under different operating conditions. 

   4. To set up and use equipment like optical spectrum analyzer, various different type of 

light sources, and different types of optical waveguides. 

   5. To develop data analysis tools and techniques that work for the specific application at 

hand. 

   6. To find ways to collect data in numerical form and present in a way a person from 

another field could understand it. 

   7. To learn how to do effective literature review and perform research in an organized and 

scientific way. 

 

Requirements of Students 

If the position(s) require students to be available at certain times each week (as opposed to them 

being able to set their own hours) please indicate all required days and times: 

The student must be available to meet in-person for at least 1 hour twice every week. The 

student must be available for 5-6 hours to work in the lab on their own or with other people 

every week. 

If the location of the research/creative activities involves off campus work, must students provide 

their own transportation? 

All work will be performed on-campus. 

Must students have taken any prerequisite classes? Please list classes and preferred grades: 

You must be at least in your second year of the undergraduate work in Electrical 

engineering or Physics department. Students from any discipline who have taken courses in 

the areas of Photonics, optics, and electromagnetics will be given preference. Any course 

that have taught you about how light travels and interact with a medium will be helpful. 

Other requirements or notes to applicants: 

n/a 


