CHAPTER 1 - SN
INTRODUCTION e N0

Purpose

This thesis presents the analytical portion of 4 project related
to measurement and analysis of the natural lov-frequency magneto-tel-
luric ficld ,which comprises geomagnetic and geoelectric oscillations.
The difscussic:m focusscs on the mathematical aspects in application ta

digital computer programming, and data processing.

Backeround

The magneto-telluric field is assumed to be a staticnary process
characterized by randem variables changing with time. Eachl magineto-
telluric record ils unique,so it can net be described by an cxplicit mathe -
matical relationship. The prroperties of a stationary process are usuatl-

- ly described by
1. Mean square values
2,Auto-correlation function

3.Power spectral density function

The future of magneto _telluric ficeld, a randem process, can
partly be determined by past values of the variable, and the idea of
definite extrapolation is reﬁlﬂced by that of a cor_ldilioﬁal distributions:
a"probabﬂity dizgtribution of future values, conditioned by the know -

ledge of past values .,



The joint properties,cross-correlation and crefs-power spectra,

of any two random data are also studied,

Approach

The calculation procedures are developed and written in digital
computer format,namaly FORTRAN IV for 1BM 1800.

The magnetic ficeld is recorded in a complete vectorial deserip-
tion which is composed of three orthogonal compenents H ,,'H:j,r and H,
of the magnetic field in north-south, east-west and vertical diractions,
For the Flectric ficld, only the plane components E_ and E}, af the elec-
tric field in north-south and ecast-west directions are recorded. These

records are digitized at regqular sampling iime intervals., The digitized |

data are then fed into the compuier on puncl.ed cards.
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