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Much effort is given at present to implementatidroptical quantum memory (OQM)
which is supposed to be an essential part of @ifferquantum informatics devices, in
particular, of quantum repeaters intended for iasirey the length of already functioning
quantum cryptographic communication lines [1]. AAtheme of optical quantum memory is
based on a so-called three-levetystem. Among different systems investigated sptFa
ground-state hyperfine levels of rare-earth (RE)sion a crystal, combined with a third
(metastable) level in optical frequency region@psidered as the most promising candidates
to realize an efficient three-levalsystem.

I'll briefly discuss what requirements should betrbg materials for OQM and what
characteristics of particular materials should toglied. Those are precise level positions, the
optical density, coherence times of hyperfine Isyéfe times of metastable optical levels,
hyperfine structure (HFS) of the energy levelsomlogeneous broadening of spectral lines.
A resent successful demonstration of the gradiehio eype optical memory where the
bandwidth limitations come from the HFS being unhesd [2] has put forward a task to
search for crystals with resolved HFS in opticada.

My group, in collaboration with other institutiorie Russia and abroad, studies
spectroscopic properties of RE-doped crystalsyagiefor applications in OQM. I'll review
our recent results on the HFS studies in diffecepstals [3-5] and on specific peculiarities of
an inhomogeneous broadening which have to be takiEn account when considering
applications in OQM [3,6,7].

Support by the Russian Foundation for Basic Rekg@cant No 13-02-01091a) is acknowledged.

References

1. N. Sangouard, C. Simon, H. de Riedmatten, NinGligev. Modern Phy$3, 33 (2011).

. B. Lauritzen, N. Timoney, N. Gisin, M. Afzeliud, de Riedmatten, et al., Phys. Rev8®B 115111 (2012).
. S. A. Klimin, D. S. Pytalev, M. N. Popova, B.Malkin, et al., Phys. Rev. B, 81, 045113 (2010).

. D. S. Pytalev, E. P. Chukalina, M. N. PopovalgtPhys Rev B 86, 115124 (2012).

. M. N. Popova, Optical Material35, 1842 (2013).

. B. Z. Malkin, D. S. Pytalev, M. N. Popova, et &hys Rev B 86, 134110 (2012).

. M. Popova, Journal of Rare Earths, 32, 278 (014

~NOoO O~ WN



