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Fig. 3 a) Pulse sequence used for 3-pulse ESEEM. b) 
Cross-term averaged FFT spectra of 3-pulse ESEEM of 
DMAZnF:Co at different magnetic fields at 5 K. A field 
independent signal at vt = 1.71 MHz is observed

a)

Fig. 2 a) Energy level splitting due to electron Zeeman 
effect, where the red line indicates the transition field, 
which results in an EPR signal. b) EDFS specta of 
DMAZnF:Co at X- and Q-bands at 5 K. Blue triangles mark 
the magnetic fields used during 3-pulse ESEEM 
experiments. High-field signal belongs to the Mn impurities.
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We performed 3-pulsed ESEEM experiments at different 
magneticfields (fig. 2,3) and observed a field-
independent signal at vt = 1.71 MHz, which we attribute 
to tunnel-splitting of the methyl group. This value is 
similar to that of DMAZnF:Mn (vt = 1.75 MHz) [1].

RESULTS

a)

b)

Fig. 1 a) Methyl group and its rotation around C3 symmetry 
axis. b) Symmetric three-well potential, where due to the 
wavefunction overlap three localized states become 
delocalized.

INTRODUCTION
Methyl group is  ubiquitous in various organic and hybrid materials. This 
group exhibits a classical stochastic rotation at relatively high 
temperatures, however, at low temperature it acts as a quantum rotor. 
This quantum effect is enabled by delocalization of thee localized states 
due to the overlap of the wavefunctions, giving rise to the rotation 
tunneling of the group (Fig. 1).
Recently,  the tunnel splitting vt for the first time was directly measured 
in MHz frequency  range using pulsed EPR [1]. However, this was done 
only for a couple of materials and there are still many unanswered 
questions about this effect and its possible application, thus, a need for 
further studies.
In this work we studied Co-doped [(CH3)2NH2][Zn(HCOO)3 using pulsed 
EPR spectroscopy and observed the methyl group rotational tunneling, 
which then was analyzed.
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