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Dynamic nuclear polarization (DNP) is a technique that boosts 

the sensitivity of nuclear magnetic resonance (NMR) and 

magnetic resonance imaging (MRI) by orders of magnitude, 

enabling an ever-growing number of new applications. DNP 

uses microwave irradiation to transfer the electron spin 

polarization from polarizing agents to nearby nuclear spins. A 

crucial step in DNP is the spontaneous transfer of spin 

polarization from nuclear spins that are close to polarizing 

agents to nuclear spins that are further away (core and bulk 

spins, respectively). This mechanism is poorly understood. 

MagLab users have introduced a simple method to monitor the 

polarization transfers, called hyperpolarization resurgence 

(HypRes). HypRes consists of creating a strong gradient of 

polarization between the core and bulk spins and observing 

the equilibration between them, which requires the ability to 

rapidly switch on and off the microwaves irradiating the sample 

that drive the DNP process. The MagLab has unique 

instrumentation that realizes these experimental conditions.

HypRes will permit testing the effects of various experimental 

parameters on polarization transfers, including polarizing 

agent structure, spin density, temperature, sample spinning, 

and sample composition. HypRes will thus provide needed 

experimental data to develop better theoretical models for 

describing polarization transfers.

Facilities used:  NMR/MRI, 600 MHz DNP MAS NMR
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1H HypRes at 100 K under magic 

angle spinning DNP

1H HypRes at 3.8 K under 

static DNP

Figure: Top: The HypRes experiment, along with plots of 1H polarization for 

bulk (blue) and core (red) spins.  Bottom: Experimental demonstration of 

HypRes under magic angle spinning (left) and static (right) conditions 

showing delayed transfer of spin polarization from the core to the bulk. 

Microwave gating on the 600 MHz DNP platform at the MagLab was crucial 

for this experiment.  (see citation below) 
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