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P e a l o M e  : IIcxoOa u3 uaedtoc)aemoeo eeKoeoeo yMeubu~enu.q emopo(~ 30Ha,lbno(~ eapmonuKu [5], 
ebtuuc;~eno Oogaeo•noe noxoo~eume.4bnoe eelcoeoe ycmopenue 3eM1~OeO epatqeuua. Ommeueuo eeo co- 
omeemcmeue uaS~mOaeMomy 8eKoaoMy y~tem, u~enum ye~oeo~ cKopocmu epaulenu,q 3eMdu, m.K. noc~eO- 
Nee flo aecomom/togt ee:tuuune ~tettbtae, ~teM Ooztz~cno 6bnnt, no oKeattuqecKu~t njTudueam. 

S u m m a r y :  The secular positive acceleration o f  the Earth's rotation has been computed on the 
basis o f  the observed secutar decrease o f  the second zonal harmonic [5]. It corresponds to the observed 
secttlar deceleration o f  the Earth's rotation which should be greater because o f  oceanic tides. 

The observed secular decrease of the angular velocity of the Earth's rotation may 
be estimated as [1, 2] 

(1) dco/dt = - (5 .4  _+ 0"5) x 10-22 rad s -2 . 

The Moon's and Sun's tidal torque is responsible for this geodynamic phenomenon. 
However, the ocean tides prescribe a significantly larger absolute value [3] in com- 
parison with (1): 

(2) (dco/dt)tlaai = - ( 7  - 8) x 10-22 rads  -2 

We face the fact that a significant contradiction exists which should be explained. 
This means that a mechanism positively accelerating the rotation of the Earth ad- 
ditionally should be found [3], at least amounting to 

(3) 6dco/dt - + 1"6 x 10-22 rad s - 2 .  

Recently, a secular decrease of the second zonal harmonic J2 of the geopotential 
was found on the basis of the LAGEOS satellite orbit dynamics [4]. The refined 
value presented during the discussion to [5] at the XXVth COSPAR meeting in 1984 
(Graz) is about 

(4) dJ2/dt  = - ( 2 ' 6  __+ 0.6) x 10 . 9  cy  - 1  . 

This phenomenon should give rise to variations in vector m. However, for com- 
puting it we need variations in the Earth's inertia tensor corresponding to (4). 
Because of the lack of data, we pose the conditions [7] 

(5) dA/d t  + dB/dt  + dC/dt  = O, D = E = F =  O, B = A ;  
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C > B, A are the principal moments of the Earth's inertia; D, E, F the products of 
inertia. 

Then 

,(6) 

(7) 

C - l d c / d t  = - 5 ' 2  x 10 - g c y  -~ ,  dC/dt = -4"2  x 1029kgm ecy  - 1 ,  

A - l d A / d t  = 2'6 x 10 - g c y  - x ,  dA/dt = 2"1 x 1029kgm 2cy - I  ; 

C = 8"036 x 1037kgm 2, A = 8"010 x 1037kgm 2. 

In [8] variations 8co were computed for the period 1976 ,,~ 1982 corresponding to 
6J2 based on the condition Co~ = const. In [6] the theory was given for variations 
in the vector co caused by (4) under conditions (5). From this solution it follows that 

6093_ 1 d C ( 1  1 d C t )  o)3; 
(8) dt Co dt Co dt 

Co is the value of C for the initial epoch t = 0. 
For a very short interval of time we can put 

(9 )  dc93/dt = do_~/dt = - ( m / C )  dC/dt . 

Numerically, with (6), we get 

(t0) (dco/d0non.tlaa, = + 1"2 x t0 -22 rad s -2 . 

This value is close to (3) and that is why it is possible to believe ttlat conditions (9) 
might be considered as realistic. However, the magnitude of (d~o/dt)non.tidal varies 
in time even if (1) and (2) are taken as constant; it increases slightly with time. This 
means, the tidal deceleration of the Earth's rotation should have been stronger in 
the past. The angular momentum Co  slightly decreases because of the lunar tidal 
torque and decreasing orbital angular momentum of the Moon. Recently, 

(10) (Co))- '  d(Cco)/dt = C -~ dC/dt + gO - 1  dw/dt = -2"9  x 10 -8 c y - ' ,  

d(Co))/dt = -5"4  x 103s kg m z cy -z . 

CONCLUSIONS 

a) The observed decrease of the second zonal harmonic (4) corresponds well to 
the observed secular deceleration of  the Earth's rotation (1). 

b) The time interval of  validity for (4) might be considered the same as for (t) 
and (2), i.e. the computation of  J2, using (4), for the period of  validity of (I) appears 
to be realistic. 

c) The explanation of (4) is to be sought in a geodynamic phenomenon existing 
during the whole time interval of validity of (1). 

d) The recomputation of (2) on the basis of recent cotidal maps is urgently needed 
for controlling conclusions a ) - c )  which should be considered as preliminary. Also 
a re-examination of conditions (5) is necessary to be able to draw final conclusions. 
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