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Abstract 

 Magnetic environments are ubiquitous in the many applications of magnetic molecules. For ex-

ample, bioimaging applications feature aqueous environments, which are concentrated with magnetic 
1H protons. Separately, proposed information storage applications for magnetic molecules assume high 

densities of magnetic complexes on top of stray magnetic fields in devices. Environmental magnetism 

is a critical obstacle to the above bioimaging/computing applications because it causes magnetic relax-

ation to hasten. When relaxation is fast enough, the ability to control the magnetism of molecular spe-

cies is lost, obviating any of the foregoing uses. Thus, understanding how to control the magnetic prop-

erties of molecules in highly magnetic environments is essential to future use. 

In this talk, I will discuss strategies that we are establishing to slow down magnetic relaxation 

for metal-containing molecules through explicit tuning of local magnetic environments. Specifically, we 

chemically tune the spins in the local environment – the spin bath – to provide tests of how magnetic 

relaxation processes change when the environment is noisy. We will show, via recent results of ours, 

that chemical control of nuclear and electronic spins in the immediate vicinity of metal ions can slow 

down relaxation. The work is a distinct departure from the vast majority of the field, which explores 

magnetic relaxation in specially designed, nonmagnetic environments. Cutting-edge results from our 

lab will also be presented. 
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