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NATURE OF 7°As SPIN-LATTICE RELAXATION IN A GaAs

SEMI-INSULATOR SINGLE CRYSTAL
Andrey M. Rochev, Vladimir M. Mikushev, Elena V. Charnaya
St.-Petersburg State University
E-mail: a.rochev@spbu.ru

High resistance of the order of 10° Qcm in semi-insulator GaAs crystals, both in clean
undoped and in intentionally doped samples, is associated with deep electron traps. The
intrinsic EL2 defects are the most known such electron centers. Interaction of electron centers
with ligand nuclei combined with spin diffusion produces an effective route of nuclear spin-
lattice relaxation in solids [1]. The character of this interaction specifies the rate and evolution
with temperature of the contribution of electron centers to total spin-lattice relaxation of host
nuclei.

Recently, it was shown for two gallium isotopes in an undoped semi-insulator GaAs
crystal [2] that within the temperature range from 80 to 300 K there is a pronounced
contribution to spin-lattice relaxation due to electron centers, which was comparable to the
contribution of relaxation due to gallium spin-phonon coupling. Surprisingly, the obtained
results unambiguously demonstrated the quadrupole character of the interaction between
electron centers and gallium nuclei. Here we report the NMR studies of "°As spin-lattice
relaxation in the same GaAs sample. The contribution to relaxation of electron centers was
segregated. In contrast to the results for gallium, the interaction of electron centers with the
ligand As nuclei was found to have a mixture character being a combination of electric
quadrupole and magnetic dipole effects. This agrees with studies carried out in [3], which
confirmed the more effective superhyperfine coupling between the EL2 centers and arsenic
nuclei.

[11 G. R. Khutsishvili, Sov. Phys. Uspekhi 8 (1966) 743-769. DOI:
10.1070/PU1966v008n05SABEH003035

[2] A. M. Rochev, V. M. Mikushev, E. V. Charnaya, Appl. Magn. Reson. 56 (2025) 1045-
1052. DOI: 10.1007/s00723-025-01764-1

[3] H. Overhof, J.-M. Spaeth, Phys. Rev. B 72 (2005) 115205. DOI:
10.1103/PhysRevB.72.115205
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