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Abstract: The energy-momentum tensor (EMT) of a physical field theory contains information 
about the energy and momentum carried by the fields themselves. It can be used to compactly 
express familiar conservation and force laws, such as Poynting’s theorem and the Lorentz force 
law in electrodynamic theory. It is also used in Einstein’s field equations of general relativity. 
In this talk we will discuss several recent contributions to the area of EMTs and conservation 
laws of linearized gravity and various gauge theories. We will start by discussing EMTs and 
some of the past problems in this area. In particular, we will focus on the issues associated to 
(i) having multiple distinct definitions of an EMT, and (ii) the non-uniqueness problem in 
linearized gravity theories. In the case of (i) it has been shown that the two primary definitions 
of an EMT, the Hilbert and Noether EMTs, are not, in general, equivalent. In the case of (ii) it 
has been shown that infinitely many possible EMTs exist, none of which are gauge invariant, 
nor have they been used to model some observed phenomena in general. We will discuss these 
recent results and other linearized gravity theories that exist which have the property of 
complete gauge invariance, but lack the direct association to general relativity. This talk will 
also feature a more broad overview of our research interests and current areas of focus. 
 
Bio: Dr. Mark Robert Baker is a theoretical physicist working on foundational issues in field 
theory with an emphasis on Noether's first theorem, energy-momentum tensors and higher 
derivative gravity models. His research interests more broadly include elements of theoretical 
physics, applied mathematics and the philosophy of physics, focusing on gravitational physics, 
electrodynamics and various uniqueness problems in theoretical physics. He also has a passion 
for teaching and education in general.  


