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ABSTRACT 

The comparison of astronomical time observations with the theory of 
solid-Earth tides makes it possible to determine the Love number, k, 
which characterizes the elastic properties of the Earth. In addition, 
the comparison of values of k determined from different tidal waves 
allows us to judge the accuracy of the nutational theory in astronomical 
observations since both tides and the Earth's nutation are produced by 
the same causes. 

The non-uniformity of the Earth's rotation has been investigated pre
viously (Djurovic, 1975, 1976; Guinot, 1970, 1974; Pil'nik, 1970, 1974, 
1975, 1976) to derive k. These works show that the Love number derived 
from the Mf tide, k(M^), is greater than that for the Mm tide, k ( M m ) . 
In this investigation 9103 residuals of observed Universal Time made 
from 1951 to 1975 were analyzed. This extended series of observations 
was based on Standard Time results from 1951 to 1967 and Bureau Inter
national de 1'Heure results from 1968 to 1975. Only the M f and Mm tidal 
waves were investigated using Tukey's method of spectral analysis. The 
Love numbers were estimated using the methods of Pil'nik (1974). 

This analysis yields the estimates for the Love numbers, k(M^) = 0.301 
± 0.005, and k(Mm) = 0.282 ± 0.004. A phase shift in the M f wave is 
found to change considerably, depending on the length of the data record 
analyzed. The elliptical wave Mm is delayed in phase by more than one 
day. 

REFERENCES 

Guinot, B.: 1970, Astron. Astrophys. 8, p. 1. 
Guinot, B.: 1974, Astron. Astrophys. 36, p. 1. 
Djurovic, D.' 1975, Obs. Roy. Belgique Bull. Observations Marees 

Terrestres, vol. 4, pp. 3-5. 
Djurovic, D.: 1976, Astron. Astrophys. 47, p. 3. 

315 

D. D. McCarthy and J. D. Pilkington (eds.), Time and the Earth's Rotation, 315-316. 
Copyright © 1979 by the IAU. 

https://doi.org/10.1017/S007418090003641X Published online by Cambridge University Press

https://doi.org/10.1017/S007418090003641X


316 
G. P. PIL'NIK 

Pil'nik, G. P.: 1970, Astron. Zh. Akad. Nauk SSSR 47, p. 1308. 
Pil'nlk, G. P.: 1974, Izvestia Akad. Nauk SSSR, Fizika Zemli, No. 4, 

p. 3. 
Pil'nik, G. P.: 1975, Astron. Zh. Akad. Nauk SSSR 52, p. 178. 
Pil'nik, G. P.: 1976, Astron. Zh. Akad. Nauk SSSR 53, p. 889. 

DISCUSSION 

B. Guinot: In similar studies, using the same method as Pil Tnik, I 
found a strong dependence of the value of k derived from the 
wave on the position in time of the interval under consideration. 
Has Pil'nik found such a phenomenon? 

Ya. S. Yatskiv: Pil'nik uses a techniciue of direct comparsion between 
theoretical results and observations; it is not necessary to be able 
to separate the contributions of the Mf and Mj^ waves. 

N. P. J. O'Hora: Over how long an interval does the series of observa
tions extend? A 20-year series is long enough to enable the terms at 
13.66 and 13.63 days to be resolved from each other. 

Ya. S. Yatskiv: That is true if you are using the method of least 
squares, but in the method employed here the window prevents sepa
ration of these terms. 
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