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Magnetic Anisotropy in the [ErPc2]-[Et4N]+ Molecular Nanomagnet
Bonizzoni, C.; Ghirri, A.; Affronte, M. (U. Modena and Regio Emilia, Physics and Istituto Nanoscienze CNR Nano S3, Modena, Italy); Komijani, D. and Hill, S. (NHMFL & FSU, Physics)
Introduction 
The observation of quantum coherence in lanthanide-based molecular nanomagnets has made these systems interesting for implementation in quantum information processing [1,2]. In particular, the strong magnetic anisotropy associated with the 4f ions can be exploited to enhance the magnetic coupling of the single molecule to the probing signal. Here, we report electron paramagnetic resonance (EPR) studies of the [ErPc2]-[Et4N]+ molecular complex, where Pc and Et4N are Phthalocyaninato and Tetraethylammonium counter-ions, respectively. The crystals used for these studies were available in diluted form in which the erbium centers are diluted into the YPc2 diamagnetic analog.
Experimental 
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Continuous-wave (CW) EPR measurements were carried out on single crystals of [ErPc2]-[Et4N]+ with two different concentrations (1%, 0.1%), at a temperature of 10 K, using a commercial Bruker E680 X-band spectrometer in the EMR facility. 
Results and Discussion

The free ErIII ion has a 4f11 configuration with a 2S+1LJ =4I15/2 ground state. The angle-dependent measurement for a 1% erbium concentration, collected at a frequency of 9.71 GHz, is shown in Fig.1, revealing a significant anisotropy associated with this compound. The effective g-values span from 1.4 to 9.2, which is consistent with the rotation of the static magnetic field from the easy-plane to the hard-axis of the molecule [3,4]. Erbium has five even isotopes, 162Er, 164Er, 166Er, 168Er, and 170Er, with nuclear spin I=0 and a natural abundance of 77.05%, and one isotope, 167Er, with nuclear spin I=7/2 and a natural abundance of 22.95%. The hyperfine structure shown in the inset of Fig.1 is the result of hyperfine coupling to the nuclear spin I=7/2, and the intense central line is due to the even isotopes. The asymmetry in the intensity of the hyperfine pattern could be due to g-strain. From the splitting of the smallest peaks, the hyperfine coupling constant is estimated to be A ≈ 184 MHz. 
Conclusions

Comprehensive studies of the [ErPc2]-[Et4N]+ complex offers a reliable determination of the g-tensor of this strongly anisotropic system. Additionally, we were able to extract the hyperfine coupling constant, A ≈ 184 MHz, for the odd isotope of erbium.
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Fig.1 Angle-dependent CW EPR spectra for the 1% [ErPc2]-[Et4N]+ complex, collected at 10K and a frequency of 9.7 GHz. The inset shows the spectrum at θ=180°.









