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Abstract

Tensors in the Earth Sciences are practically random, since they are either directly meas-
ured or indirectly inverted from other types of geo-measurements. Although random tensors
have its root in multivariate analysis and nuclear physics, they are now actively investigated
more as an independent topic of research; the results of random eigenvalues and eigenvectors
from these investigations are mainly of asymptotic nature. In the Earth Sciences, an early
result on random tensors was the accuracy of the random spectra of a random stress/strain
tensor with a first order approximation. Recently, we have been working on random stress/
strain tensors, the results from which are clearly borne in mind for use in the Earth Sciences.
The purpose of this paper is to briefly summarize the progress of our recent studies of random
second-rank symmetric (SRS) tensors. More specifically, we will mainly focus on: (i) the
exact distribution of the random spectra, which is numerically manageable since the dimen-
sion of tensors of geo-interest is low; (ii) the biases of the random spectra, which are physi-
cally important but not investigated; and (iii) the accuracy of higher order approximation,
which is needed if the ratio of signal to noise in stress/strain measurements is not sufficiently
large. Since the eigenvector parameters are as important as the eigenvalues in the Earth
Sciences, for example, in inferring fault strength and earthquake dynamical simulations, we
have been paying due attention to them. On the other hand, we often encounter constrained
tensors (deviatoric stress/strain tensors, pure shear tensors and seismic moment tensors, for
example) in the Earth Sciences. Thus we also include the spectral theory of constrained
random SRS tensors.
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