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Motivation

Instrumentation

Electron paramagnetic resonance (EPR) is a powerful tool for
studying and characterizing chemical species that have free
radicals (unpaired electrons). The objective of my research was
to develop a 14T EPR spectrometer and optimize the LabVIEW
interface for the user program.

Zeeman Effect
When an external magnetic field B0 is applied to an electron in
free space, two energy levels are produced for the magnetic
moment µ of the electron.

Measurements and Results
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To determine ge, we measure the resonant field (B0) by
sweeping the field while keeping source frequency constant
(395 GHz).

Continuous Wave EPR
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Above: energy level splitting diagram for TEMPO and related
EPR spectra.
Spectra are dependent on the concentration of TEMPO
High concentration: electron-electron interaction à 1 line
Low concentration: nuclei [N]-electron interactionà 3 lines

5

Above: schematic of EPR
spectrometer.
Left: Photograph of EPR
spectrometer at NHMFL,
Tallahassee, FL
1. 395 GHz microwave
source
2. Quasi-optic system
3. Waveguide (probe)
4. Sample in the center of
the superconducting
magnet surrounded by
modulation-sweep coil.
5. 391 GHz mixer and
detector
6. 14.1T fixed magnet

User Interface Optimization
The new user-friendly EPR spectrometer can control all
necessary equipment (thus reducing time-related errors) and
can produce publishable data upon acquisition.

Above: Screenshots of EPR spectra obtained with the new
spectrometer for a BDPA test sample.

Pulsed EPR
Left: 3-pulse programming
visualized on an oscilloscope.
Development of a pulsed EPR
spectrometer has begun.
Pulses are programmed from a
computer interface via a pulse
generator.

Conclusions
A new, optimized 395 GHz EPR spectrometer is now part of
the user program at the MagLab. Future work involves
finalizing the pulsed EPR detection.
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