
Precision atomic & nuclear physics

My group uses atoms and nuclei to probe fundamental physical laws, through precise 
experimental measurements.  

You can see some of our recent work at http://uoft.me/vutha

2026 Summer Projects 

Testing fundamental symmetries using nuclei

Some of the biggest open questions in physics are related to the breakdown of fundamental 
symmetries, such as time-reversal symmetry. New particles or interactions that break these 
symmetries can be detected through their effect on gluons in nuclei, which affects the shape 
of nuclei. Fluctuations in nuclear shapes also provide information about dark matter 
candidate particles called axions. You will be involved in an experiment to accurately 
measure the asymmetries of nuclei contained within ions in a crystal. 

Atomic sensors of electric fields

Rydberg atoms are very highly excited atoms with large electric dipole moments, whose 
energy levels are extremely sensitive to electric fields. This property allows Rydberg atoms 
to be used as electric field sensors. You will contribute to building an experiment using 
Rydberg atoms and lasers, aimed at measuring electric fields with high precision. 

Both projects require practical common sense, sound fundamentals in E&M and quantum 
mechanics, and the ability to learn and apply new skills rapidly.

Requirements
I like introducing curious and enthusiastic students to the joys of experimental physics. Prior 
experience with building/fixing hardware, analog electronics or mechanical fabrication will be
helpful, though not essential. 

Contact Amar Vutha (amar.vutha@utoronto.ca) if you are interested. Be bold!

http://uoft.me/vutha

