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Resolution Enhancement of Electron Paramagnetic
Resonance Spectra and Its Applications

Keiichi Ouno  Isao TaxemMura  Junkichi Souma

Abstract

A resolution enhancement technique of ESR spectrum was developed by using adigital
computer on line. The theory of enhancement, on which the present experiments were
based, is described in detail. The enhancement was applied to the ESR spectra obtained
from the magnetic centers trapped in amorphous matrices, such as trapped electrons in
alkaline ice, 7-irradiated polymers etc. The spectra treated by this technique had such

a high resolution that the magnetic centers were clearly identified from the ESR spectra.
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Fig. 1. (a) 625 Sweeps of Original ESR Spectrum. (b) Result of
Resolution Enhancement with Pmax=0.41, B=3.3G, and
A=24 Gapplied to Spectrum of Fig. 1(a)
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Fig. 3. Top: Synthetic ESR Spectrum with Line-wiclth 0.10,
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Fig. 4. (a) Schematic Diagram to Analog Resolution Enhancement
Filter (b) Schematic Diagram to Analog Filter for Producing

The Sharpened Integral of Spectra
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Unfiltered and Filtered ESR
Line Patterns For Absorption
and Derivative Traces Using
The Analog Circuit
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Fig. 8. Pattens of Resolution Enhanced EPR of 10-3M
DPPH (diphenylpicrylhydrazyl) Ratio (original:
2nd derivative)
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Fig. 12. ESR Spectra of ETOH Radicals Produced by 7-Irradiation (3M Rad)

(a), (b): Original and Resolution Enhanced Ones before Photo
Bleaching, (c), (d): after Photobleaching
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