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Research Progress on the Electron Spin

of Endohedral Metallofullerenes
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(School of Material Science and Engineering, Shaanxi University of Science & Technology, Xi’ an 710021, China)

Abstract: Endohedral metallofullerenes (EMFs) have attracted a variety of research interests due to their unique cage-like
embedded structures. Profiting from the protection of the carbon cage, the internal metal ion(s) or cluster of EMFs exhibit
distinctive electronic structures and spin characteristics, which shows important potential applications in quantum information
processing, high-density information storage and quantum control. This review mainly introduces the research progress of
spin-active EMFs and analyzes their electronic structures and spin characteristics, and then discusses three techniques to
manipulate the electron spin of EMFs, such as changing the temperature, modifying the carbon cage and constructing self-as-
sembly system. Through investigating the electron spin behaviors of EMFs, we can probe the molecular motion state, and
thus make a foundation for building EMFs-based quantum systems.
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Fig. 1 The optimized structure (a), spin density distribution (b),
SOMO (c¢), LUMO (d) and varied-temperature ESR spectra of
Sc,C,H@ Cgy—1, 1
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Fig. 2 The optimized structure and ESR spectrum of its anion radical ;

(a) Sc;CN@ Cgy—1, 1) and (b) Sc,C,@ C,,~C,(10528) 3
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Fig. 3 ESR spectra of Y, @ C;y N measured in CS, solution under

different temperalure[ 15]
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Fig. 4 ESR spectra and spin density distribution of anion radicals of
[5,6] and [6, 6] benzo [ 2+2] cyclic addition products of
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Fig. 5 The optimized structure and corresponding varied-temperature ESR spectra; (a) Y,@ C,,NC MOF-177141 | (b) Cg—NO - @ MOF-177,

(¢) Cg-NO - @MIL-53 [4]
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