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Description   

The BB84 protocol is the original scheme to apply quantum mechanics to safeguard, against 
any potential eavesdropping attack, the generation and sharing of an encryption key between 
two parties. It has been implemented in high-security commercial devices and has been subject 
to extensive theoretical and experimental study. Many colleges and universities, including 
Evergreen, have labs designed to teach quantum mechanics and the emerging technologies 
built on quantum optics. The goal of this project is to extend the capabilities of such labs, both 
at Evergreen and elsewhere, to permit the demonstration of a version of the BB84 protocol 
(and potentially others) in the teaching laboratory. This work engages with the fields of physics, 
electronics, and computer science.   
  

The work will be done on-campus in Olympia in a lab setting. Ultimately, most of the work 

needs to occur in the current quantum optics lab in the basement of Lab 2.  

Expertise required of fellows  



This project is suitable for intermediate or advanced students in the physical sciences, 
particularly those with strong backgrounds in physics, mathematics or computer science.   
A fellow participating in this project should:  

• have completed a full year of calculus-based physics (whether in a program like Matter 
and Motion or through courses) with an exceptional level of achievement, or an 
advanced program such as Physical Systems and Applied Science with strong work   

• have completed coursework in quantum mechanics and have skills in optics, electronics 
and computer coding, but my expectation is that those skills will largely be developed 
through the project work.  

• be able to take on independent work, both in the lab environment and in working on 
necessary background readings and exercises  

• be effective communicators, able to report clearly, precisely, and promptly, both 

verbally and in writing (including email), on their work, challenges and problems that 

arise, as well as any unexpected events that might affect their work schedule  • be 

reliable and punctual  

Responsibilities of fellows  

Fellows will be:  

• responsible for reading and understanding any background materials provided 
concerning experiments and the principles behind the operation of equipment  

• expected to conduct their own research on technical aspects of the pieces of scientific 
apparatus we use, including contacting manufacturers for specifications and 
recommendations  

• responsible for following up on, and perhaps initiating, purchases of supplies relevant to 
the project  

• responsible for working in the lab at agreed-upon times  

• communicating with the faculty sponsor about progress via email as needed, and ideally 
at least once a week in person  

• responsible for observing safety rules, both college-wide and those specific to the lab  

• responsible for collecting and analyzing data  

• drawing appropriate conclusions from experiments. This includes reporting these 

results, informally as the summer progresses as well as at the end of the 12 weeks.  

Anticipated accomplishments  

Students will learn how to work with research-quality optics, detectors, diode lasers, electronics 

and computer-based experiment control and data acquisition, including creating and modifying 

code. They will develop broad knowledge in optics, with a special focus on polarization optics. 

They will also extend their knowledge of quantum mechanics.  

Additional information  



Highly detailed protocols will be the exception rather than the rule, so this project places a 

premium on the ability to faithfully record lab activities, understand deeply the function of a 

given piece of optics or electronics, and make sound plans regarding experimental procedures, 

data analysis, software development, etc. Very little work will be routine.  

  

  

  

  

  

  

  

  

  

  

  


