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EARTHQUAKES AS. POSSIBLE CONSEQUENCE OF
PERTURBATIONS IN METRIC OF SPACESTIME

‘ S. Selak . .
Geomagnetic Jnstitutg. Grocka .

The removal of flatness in metric of space-time leads to the
general relativity and to.the Einstein solution of the'graV1£ation§l
problem. As we do not possess an obvious presentation about physical.
significance of perturbations in metric tensor-‘components: of-th¢
‘Minkowski space-time, an attempt of their possible 1nterpretat1on
was ‘performed: in the prev1ous paper 3 by putt1ng the fo110w1ng
question in the Machian ;eﬂse:.does.a relevapt;cosmplog1ca1'nealjiy.
repercute on the formulations of basic physicéﬁ laws- in our sun;;
roundings? .This question was. considered.in the light of -the -another
one ‘from the,framework'of.theofetié@] Eosmology:7can;phg,qxikten:eF
of an active scale transformation, as a physical realization of con-
formal transformations, ‘be the reality of our world? The dilatation,
i.e. the change of sca1e,'means ihéfe ihat'éhcﬁwphysicai-ebdect
changes its dimensions, Al 0, the internal structure of the phys1caﬂ
obJect, as seen: by an observer mov1ng together w1th 1t 1n scale;
remains the same in t1mg5‘Permit;yng_such'rgaljty ofvour woriq,.Wed
assumed that the process govefnipg thé ihcréﬁsg of dimgnsfoﬁé;qf~é]1
physical objects in nature, is respopsible for'the(neprdddpﬁjoqslbf;
the time and length "standard;“}’Cpnsequént1y3wéy@i;cefneﬂiipe mean-
ing of time in two Qays:.(i) the étﬁmé“:baged Ohfthé:réhdﬁnﬁ'ofjjf
clocks which suffer dilatation and do not follow the flow. of proper .
time, and (ii) the time as it is .accepted in speciailrelatiyfty.’In
order to obtain reproductions of the "fixed" units of time and length
Uy, U related to the world which would not suffer dilatation, we

introduced certain space-time functions g(x) and q(x), where x were
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space-time coordinates of one conditional system. So we had

Ur = E(x} Uy, Ui = alx) U (1)
and in this way we started finding the transformations which would
demonstrate:

(i) how the fixed point in our world changes its coordinates
with respect to world suffering no dilatation in time,

'(1i) how the fixed instant of the proper time reflects itself
as our “information" on time in space.
Besides, the Téw‘determiping the behaviour of the function g (x) was
prescribed in order to support the qb;erved fact of the agreement
between the rate of increase of the Earth’s radius and that of the
universe, according to Hubble’s law..

- An important consequence appears from such an approach to the
gravitational problem: the natural constants are space-time functions.
According to our statements the energy tensor becomes
e o(x) TH (2)

ik

Tik is ftéiform in the world which would suffer no dilatation

where
and s(x) is space-tiime function responsible in translating it into

reality of our world. From

by

k
P (3)

-

we get the condition showing in.which way ¢ (x) reflects the behaviour
of the gravitational “"constant®. In (4) the result was

rt 3
o) 4
Y FYolT) ()

where t, is the age of the model .universe.

The variability of y can lead us to thing that earthquake
phenomena appear as a consequence. of irregularities in behaviour of
functions which were held to be respohsible fdr reproductions of the

time and length “"standards” in our world. As was shown in (3), these
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functions determine the perturbations of the metric tensor components
of Minkowski space-time and describe the occurence of the gravita-
tional field: considering time-part of metric, we had that an interval

of proper time t and corresponding “information” on time, are con-

nected by
At = £y (5)
where
I(x) =1+ e(x) (6)

and the function €(x) was called the dilatation function. Now, in-
stead of (6) we suggested

S(x) =1 + €(x), €(x) =¢e(x) +8e(x) (7)
and de(x) is the term accompaning occurence of the earthquake pheno-
mena.

Starting from such concepts our aim is to support the following

empirical relation of Tsubokawa (stated by Rikitake, 1972)
log 2t = 0,75 M - 4,27 (8)

where 2t (in the sense of our compreheinsion this is 4t®) is the
time-interval (measured in years) between the detection of anomalous
land-deformation and an earthquake occurence and M the magnitude of
the quake concerned. M is supposed here to be quantity dependent on
our "information® of time, starting from the instant when irregulari-
ties of the dilatation function take place to the instant of the
earthquake occurence. On the other hand, we know, according to Guten-
berg (see Bullen, 1959), that the damping effect may be represented

kD, where D is the distance

-1

by the presence of a factor of the form e~

travelled by a wave and k is of the order 10'4 km '. The time-inter-

val in which P-waves travel to k™! is
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T & . K . .
O T
T {{(x+2u)/0) (9)

where ¢ is the velocity of P-waves, p mass-density and A, u elastic

parameters. The magnitude M of an earthquake we define as

M =aln A%; (10)

where a is a certain constant. As (7) can be the first approximation

of eE(x), (10) becomes

-e(x)
M= aln AZE (1)
By taking logarithms of (1), in this case we get
Tnat” = Tnat - g(x) (12)

1

Now, if we take o= 7 km.s~ ', which is the characteristic value of

the P-wave, this gives 711,43 x 103 s and (11) becomes

a i = 1n At{yr} el 0-2{x) (13)

“From (12) and (13) we get

Inst” = aln- 10 (14)

which.is in good agreement with (8), if a”! - 1,7.

If the process leading to the occurence of the earthquake
influences changes of our "information" on time, then possibility
of its prediction .can be suggested. Consider two atomic clocks
Cj and C, at points Aj and Ay. C; and C, start at the same instant
and at any subsequent instant, as their distances of the Earth’s
center are approximately equal, they give the same "information" on
time T{ = T5. In our opinion, if

6T{’2 = 1; - ré (15)
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appears, then an earihquake can be expected either in

the neighbourhood of A1 or Az. This uncertainty can be removed with

the aid of the third clock C3 at any point A3. In general, if a certain
region could be covered by n clocks, at any Ci we should form

i :T}'k. For C,i where

T
3

we should have a point at which an earthquake can be expected.

;,k max. (16)
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