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ABSTRACT

Wright and Xydd have developed a linear model of global
electrocortical activity and its contrel by lateral hypo-
thalamus. Their model rests on drastic simplifications and
bypasses issues of cell-to-cell coupling, detalls of anatomy
et.c. Moreover, it does not take into account of the magnetic
fields which are generated when there iz a wmotion of charges.
In the covariant description the equations for the time
variation or potentials of segments of dendritic trees are
written in the conoving frames of the signals. When these
equations are transformed int.o the laboratory frame a. magnetic
vector potential appears along with t.h= electrostatic
potential. This model, therefore, offers a possible expla-
nation of magnetoencephalogram (MEG). Essential theoretical

features of this covariant model may be summariz.d as:

(a> Electrocortical recordings reflect the transformed spatial
average of cortical potentials.

{(b> The tslencephalon 1s assumed tc¢ be a llnear wave medium
with regard to the gross wave potentials although the under-
lying microscopic Interactions may be extremely non-Hrnear.

(c> Closed and constant. boundary conditions lead the lnear
waves Lo generate activity at a ‘arge number of resonant
modes, each associated with a constant natural frequency.

(d> The values for the natural modes of the resonant frequen-
cies are ciustered about certain central values <(Cramer’s
Central Limit Theorem),
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ABSTRACT <(CGONTD.>
(a) Ascending inhibitory systems act partly to damp resonant
activity and partly as a source of noise like driving signals.
(f> An ealectrical potential in a comoving frame of the signal

transforms as four-potentlal in the laboratory frame.

The group structure of this model is also explored. By block
diagonalization a nonsingular matrix is constructed from the
state transition matrix. This matrix  forms a group whose
identity corresponds to the physilological state commonly known
as brain death. Further, the effects of weak magnetic fields
on this covariant model are considered. A method to calculate
the ratio of components of signal velocities is proposed and a
gauge transformation is suggested for the electrical poten-
Lial. In the presence of weak magnetic rield frequenciaes are
modified, buat damping coefficients and coupllng constants
remain esscentially unchanged. A generalizaed coupling is
suggested in which potentials are also effected by rate of
change of neighboring potentials. In the presence of weak mag-
netic fields the effect of generalized coupling on the
frequencies is calculated. In the end use of moiré fringe

topography for the study of neurclogical disorders is

discussed.
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HOTATION

Greek indices a, 2, r, é¢ and so on generally run over the
four space-time inertial coordinate labels 0, 1, 2, 3 or

t, X, ¥, Z.
Repeated Greek indices are summed unless otherwise indica-

ted.
Repeated Latin indices are not sunmed.

‘The metric guu in an inertial coordinate sgsystem has

elementa B _ = -1, gu = 6U; t,) =1,2,3.

A dot over any quantity denotes the time derivative of
that gquantity.

Cartesian three-vectors are indicated by boldface type.
Four-vectors are indicated by underlining them.

The speed of light is taken to be unity except when c.g.s.
units are indicated.

Second-rank tensors are indicated by double underlining.
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