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EART HQUAKES AS. POSSI BLE: ·CON_SE QU E_NCE · QF  
PERTURBAT IONS I N . M£T.R I C" O f  SPAC E-TntE . 

-S .  · Sel a� 
, . . . . . 

Geomagne_t  i � ·I n st i tu��  1 Groc ka . 

T he rem.o v a l  of fla t ness  i n  metdc .o'f �pace-�jm.e l eat:l·s · :to the 

g enera l  rela t i v i ty . a nd  .�o . th e  E i nste'i.n s_olut i on o.f._ t he  
.
g ra v'{ht� on� l

probl em • . A s  w e  d o  not  pos ses s an_ obv i o·u s  - p resentati on  : abou t"°- p hy s J c'.a l .

S i g n i f i ca nce  of perturbat i ons  i n . met,:i C ·ten sor>c-cnnpo_nen-t s · of> t h� . 

. M i n kows k i s pa c e-ti .me , a n  attem�t of t.h e ir pos s i b-le i �terpr
.
eta t'ioo .

wa s · .: pe_rf o rmed · in · :t h.e prev i ou s  . pa per .  3 by pu tt i '19 . .t he· . f 01\··ow i:hg 

ques t i on i n  t �e · ria c·hia ri  _s·en·se : .  does  .a re l eva�t_. cosm.o l
.
og i ca -1 _r-e a'.l1_ty .

repercuie  on t he fo rmu la t i on s  of bas.i c  pttys i c·a··1 l aw·s · in ou r s ur.;.. ,

rou nd i ti'g s ? . T .h i s qU-e_s t i on was . c·o n s_ i dered . i n t h·e l�i ght  of - .t he · a n�the-r . 
• • • • . ' • • 

' I • ' , ,• '  • • r 

one  : f rom t he .  frame\o{o r_k · o-f . t he oret i c-�1. �osmo l og1 :  ·. � a n  ;t_h�  . e_xfste:nc;e  : .

o_f a n  a ct i ve . s cale · t ra
.
n s forma t i _o.n:, · :a s a p hys i c:,n . re�lt�� tfo·n . ·of·· ·'.con-

. form a l  . t r a n.sforrri� t i .ons ,. -' be 
.
t h� rea l i-_tY: o-f· our wor i  d ?  : T he �-�:lat a t i ort.­

i . e � the - c'h ange  of s c.a l e , . mea ais th��e :·ttt'a .�_ . '1fach<ptiys i c a l - o b-j ect . :
. 

. - -
. . . .  , .

. 
. . . . 

c ha nges  .i t s d i men s i on s . A l o ,  :the- i � tern a l  ·. s tructu re of . °the  p·hys i-ca l :
. . . - - �. :  . . . . _·  .  . ' .  . :· . . ' . ·. ' . 

0 bj ect  t a s  seen . b� a n  _
.
o
.
bs·��v er ·rnov i ng · :'�09e�-h er<·· ��-th\i

.
i· j �. - s c:�.:1. e. ; '

rema i n s  t"he same i. n t i nie .- Perm i tt i ng ·s·uch· .rea lity -of :·,ou r. �o'r"ld ;: :.we . 
· . ' · , . ·. · . . .. . . . . : . ' . ;  · · .  · . ·. . . . . . ' , -

. . _ . :. · 

a s sum ed. t ha t  the  proce s s  g overrii_ryg  the i ncreas�  o".t d i me.nslon s -: �f · a ll

p hys i c a l  o bj ec_t s  ·i_ n · n a t u re ,  i S. respon-sJ b:l e ·for  ·the rJ!p ro·du-�ti on.s· of · r :  • ' . • •  
• , · 

.. • • ' • 0 

t h e  t ime a nd  l e n�t.h II s tand  a rd_.s_ �· ·� .- :co·n s equ entlY: W�'. .d·t�·ce
.
rne,d ; ): h�  me� n..: _

i n g of  t i me i n  two �ays : 
0

( i )  t h� �.:t··� m-e 11 : �a �ed o� : t h� : re:ad;i n·g·. o'f·
·
> . :. . 

c l oc ks wh i c h  s u ff�r  d i l a t a t ion  a n d  do �-ot: fo l l 'o�/ th� fl owi 9f_. ". prop_e r , 

t i me , a n d  ( i i f  t he .t ime  a s  i t  i s  : a c_c e pted i n  s pec i a l : reht i y i
.
ty . · ln · .

o r d e r  t o  obta i n  rep�odu c t i ons  o f  t h e  " fi x ed. 11 units · of t i m e  and  l engt h

ul ' U L re l a t ed to t h e - wo r l d  whi c h. w_ou 1. d _not s uffer -d.i l  a tati o n � we

i nt rodu ced certa i n  s pa c e-t i me funct i ons t {x )  a n d  n (x ) ,  where x we re 
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s p ace-t i m e  coord i na t es of one  cond i t ional  system . So we had 

{ 1 )

a n d  � n  t hi $  way we �tarte d ·f i nd i ng the transformati ons whi ch woul d 

demons trate : 

( i )  how the . fix e d poi � t  i n  our worl d changes i ts coord i nates 

w i t h  respect to w�rl d sufferi ng no  d i lata t i on i n  t i m e .  

· ' ( f f )  ho� the f ix ed · i nsta ni  o f .  t�e proper time r�fl �cts i tself

as our • i nforma t i on "  on time i n  s pace • 

. Bes ides , the law ·d.e term .ir i ng tt)e be ha·v i our of the fu ncti on t (x) was

prescri be d in ofd er to su pport · t he �b� erv e d  fac� of the � greemen t 

between the - ra t e  of i ncrease  of the Earth• s  ra d i u s  �n� that of the 

u n i ver-se . a·cc;ord i ng to - t!u bble -s l aw • .  

· An i mporta�t consequ ence a ppears from - s uch a n  a pproa�h to  the

s ra v i tat i ona r pr-o'bl em: · the ,  n'a tura l cons tants a re si,ace-dme func.t i ons . 

Accor d i ns to Gur s tatement$ · the  energy tensor becomes 

'· .
. i k ( 2 ) 

whe re T ile. i s  i t s .:.form ; n  the worl d wh i _ch  · W_ould suffer no  _ d i la t ati on 

a n d  �(iJ is s p a ;e�t1me funct i on respons i ble i n  transla t i ng i t  i nto 

real i ty of our wort .d :. From 

( 3 ) 

we g et t he con d i t i on, ·-s how i ng i n . wh i ch way e (x ) reflects· � he beha \d our 

of the grav i t a t ional  • consta nt• . In (4) · the result ��s 
, t ) 3 

"' 1: ,. I O .  · ' o  t r J
w hefe t 0 ls the ag e �, t he  model . u n i v ers�. 

( 4 ) 

T he vari a b i l i ty of -y ca n l ead  u s  to thi ng  tha't  ea·rthqu a ke 

p henomen a a p�ear  as a consequ ence :of i rreg ulari ti es i n  beha v i our of 
. . 

funct i ons  whi ch were held to be  respons i ble for reproducti ons of  the 

t i me a n d  l ength  •s ta ndards • i n  our worl d. As was shown i n  ( 3) , these 
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fu n ct i ons determ i ne t he perturbat ions of  t he met r i c  ten sor components 

of Hinkows ki  s pace-t ime and descr i be t he occurence of t he  gravita­

t i onal fiel d :  cons idering time-part of  met ric. we had that  an · interva l  

o f  proper time t a nd correspon d i ng 0 information• on  time, a re con ­

nec ted by

where 

... t ' t t  
-1 = CTxT 

� ( x  )· = 1 + E (x ) 

( 5)

( 6 )  

and the funct i on E ( x )  w a s  called the dilatat i on function. Now ,  i n ­

stead of ( 6 )  we suggested 

, ( x ) = , + i ( x ) • t c x ) = e: ( x ) +o e: ( x ) ( 7 )

and 5 c ( x ) i s  the  t erm a ccompaning occu rence of t he ea rthqua k e  pheno­

mena . 

Start i ng from such concept s  our a i m  i s  to  support the following 

em pi ri cal relat i on o f  T subo kawa  ( stated b y  Rik i ta ke .  1 97 2 )  

log � t  = 0 . 75 H - 4 ,2 7  ( 8) 

where jt  ( i n the  sense of our comprehei ns i on t h i s is �t · )  i s  the 

t ime- i nt erval (mea sured in years) between t he detect i on of anomalous 

l and-deform at i on a nd an earthqua ke occurence and M t h e  magni tude  of 

the qua ke concerned. M i s s u ppos ed here to be quantity dependent on 

our • i nformati on° of t i me.  starting from t he instant when .. i rregul a ri ­

t i es of the d i latat i on funct i on t a ke place t o  the  instant o f  t he 

earthqua ke occurence! On the other hand . we know . accord i ng t o . Guten­

berg ( see Bullen. 1 959) . t hat t he  damp i ng effect m a y  be represented 

by  t he presence of a f a ctor  of t he form e-kD . where D is t he distance 

travell ed by a wave and  k is  of  t he order 1 0-4 km-1 • T he tim e-inter­

v a l  in which P-waves t ravel to k-1 i s
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( 9 )  

where c is the vel o ci ty o f  P-waves, p mass -density a n d  A , � el astic 

parameters. The magnitude M of  a n  earthqu a ke we define as 

M = a l n tit ·
t { 1 0)

where ! is a cert�in c o n stan t .  As (7 ) can be t he first ap proximatio n  

of eE (x r, ( 1 O) becomes 

M = al n 

By taki ng logari t hms of  (1 ) ,  in t h i s case we get 

l nAt." = lnAt - E (x ) 

( 11 ) 

( 12)

Now, i f  we t a ke c= 7 km . s- 1 , whi e h .·: s t he ch aracteristic va 1 ue o f

tne P -wa ve ,  t h i s  gives t :: 1 ,43 x 1 o3 s a nd  ( 1 1  ) becomes 

( 13 )

· From  ( 1 2 )  and ( 1 3 )  we g�t

l n  At" � a-1 M - 1 0  { 1 4 ) 

whi ch . is in goo? agreemen t w i th ( 8 ) , if a- 1 = 1 , 7 .

I f  t he pro ces s l eading to t he o ccu rence o f  t he earthquake 

i nf l u en ces �hanges of  o u r  u informati o n "  o n  time, t hen p o s sibil ity 

o f  its �redict i o n . can ·b� suggested . C o n sider two atbmic c l ocks  

c 1 and  c2 at . p o i n t s  A1 and  A2 • c 1 and  c2 start at the same in sta nt  

and  at any s u bsequent  instant, as thei r distances o f  t he . Earth ' s 

center are approx imatel y �qual, t hey give the same " i nformatio n "  o n  

t i me Tj = Tf. I n  o ur o pinio n ,  if 

{ 1 5 ) 
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appears, t hen an  ea rthquake can be  ex �ected ei ther i n  

the neigh bou rhood of A1 or A2 • Thi s uncertai nty can be remov ed with 

th� ai d of the third cloc k c3 at any poin t A3 • In general, i f  a certai n 

region could be covered by � clocks, at any C 1 we should form 

� �Ti, k " For Ci where 

k 
T: k = max ., . ( 1 6 ) 

we should hav e a poi nt  at which an earthquake can be expetted . 
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