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Recently, much attention has been paid to finding ways of practical implementation of
various algorithms of quantum informatics. An active search is carried out of quantum
systems for practical implementation of quantum computers. To transfer quantum
information over long distances and create a universal quantum computer, quantum
memory devices capable to remember and to reproduce quantum information are
needed. Rare-earth impurity ions with a nonzero nuclear spin in oxide crystals (in
particular, the yttrium orthosilicate Y2SiO5 (YSO)) are widely studied [1-5] as a pos-
sible material basis for practical implementation of quantum memory in optic range.
In the field of quantum computing, significant progress has been associated with the
creation of systems of coupled quantum bits (Q-bits) based on superconductor de-
vices. The characteristic operating frequencies of superconducting qubits lie in the
microwave range. Therefore, a quantum memory for the quantum computers should
also operate in the microwave range.
In this work, we measured the orientation dependencies of the EPR spectra of 53Cr
impurity monoisotopic ions in YSO and determined principal values and orientations
of the principal axes of the D-tensor that determines anisotropy of the electron levels of
trivalent chromium in YSO single crystal. Values of isotropic g-factor and the energy
of the hyperfine interaction between electron and nuclear spins were also determined.
Temperature dependencies of spin-lattice relaxation time and memory phase time
were measured and estimated.
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