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SUMMARY. — T h e analysis of a long series of l a t i t ude observa t ions car-
ried out in t h e In t e rna t i ona l L a t i t u d e S ta t ion has allowed a very carefu l s t u d y 
of forced mot ion due to meteorological effects and of t h e r emain ing mot ion 
ascribed to t h e f ree n u t a t i o n of an elastic E a r t h . The discussion of these 
observa t ions has, however , led to t h e discovery of t h e exis tence of long 
te rm componen t s in polar mot ion (<•• 8). These resul ts h a v e recent ly been 
confirmed by Proverb io et al. ( u ) . 

In th is work, t h e la t i tudes observed in t h e period 1900.0 - 1969.0 reduc-
ed to a single homogeneous sys tem are analyzed separa te ly for t h e five sta-
t ions of t he ILS. T h e analysis of th is q u a n t i t y po in t s up t h e exis tence of two 
different long t e r m componen t s in polar mot ion of a b o u t 16 and 26 years . 
One possible in t e rp re t a t ion of these p h e n o m e n a is based on " bea t " pheno-
mena be tween t h e n u t a t i o n of t he m a n t l e and t h e inner core of t h e E a r t h (2). 

RIASSUNTO. — L'anal is i della lunga serie di osservazioni di l a t i t ud ine 
e f f e t t ua t a nelle s tazioni in ternazional i h a permesso uno s tudio mol to accura to 
delle componen t i annua l i d o v u t e a cause meteorologiche ed a quella cliand-
leriana del mo to polare. 

L a discussione di ques te osservazioni ha t u t t a v i a r i levato l 'es is tenza di 
componen t i a lungo t e rmine nel moto del polo (<>•8). Questi r i su l ta t i sono s ta t i 
confe rmat i r ecen temen te da Proverb io et al. ( u ) . 

In questo lavoro sono anal izzate , s e p a r a t a m e n t e per le c inque s tazioni 
del SIL, le la t i tud in i osserva te nel per iodo 1900.0-1969.0 r ido t t e ad un unico 
s is tema omogeneo. L 'anal is i di ques ta q u a n t i t à m e t t e in evidenza l 'esis tenza 
di due differenti t e rmin i a lungo per iodo nel moto del polo di circa 16 e 
26 anni . U n a possibile in te rp re taz ione di quest i f enomeni è b a s a t a su feno-
meni di b a t t i m e n t o f r a la nu taz ione del mante l lo e del nucleo in te rno 
della Te r ra (2). 

(*) Lavoro p re sen ta to al Congresso annua le della S . I .P . (Sezione Fisica 
cosmica ed Astrofisica), L 'Aqui la , 1971. 

(**) Stazione As t ronomica In te rnaz iona le di La t i t ud ine , Cagliari-Carlo-
for te . 
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1 . - I N T R O D U C T I O N 

1.1 - Analysis of the latitude observations made in the Interna-
tional Lati tude Service Stations starting from 1899 has supplied im-
portant knowledge on polar motion and on the causes of this motion, 
particularly on the causes of the Chandler component owing to the free 
nutation of the elastic Ear th . Although the true nature of this motion 
still constitutes a problem of difficult solution, at least three models 
have been proposed as an explanation of the Chandler wobble: 

a) the so-called linear damped model introduced by Jeffreys 
(1940) and developed by Walker and Young (1957); 

b) the time variable model proposed by Melchior (9- lu) based 
on a resonance phenomenon of the variable frequency of the free 
nutation; 

c) the two frequency model proposed in order to explain the 
bifurcation of the Chandler wTobble recently confirmed also by the power 
spectrum analysis of Gaposchkin (5). 

According to Colombo and Shapiro (4) this phenomenon can be 
explained by viscous coupling between two layers in the upper mantle 
that would give rise to two distinct frequencies in the Chandler motion. 

The possibility prospected by the two frequency model of a hypo-
thetical coupling between the two different layers of the mantle or core 
as a basis of beat phenomena opens up notable prospects for explain-
ing not only the mechanism of the Chandler wobble, but also to explain 
the existence of long term polar motion variations recently reported on. 

1.2 - The existence of long term polar motion variations reported 
by Hat tor i (°) was pointed up by Markowitz (8). From the analysis of 
polar motion Markowitz finds the existence of an empirical libration 
of the Ear th 's axis with a 24 year period in the direction 132° W or 
48° E. More recently, Proverbio et al. ( l l) in analysing the amplitude 
spectrum as a function of the periods, confirmed the existence of this 
long term polar motion component, which can be represented by the 
equations 

[ 1 ] 



I .ONG TE1ÎM C O M P O N E N T S I N P O L A R M O T I O N 3 9 

2 . - LONG TERM COMPONENTS IN LATITUDE OBSERVATIONS. 

2.1 - The analysis carried out by Proverbio et al. (") utilizing the 
values of the polar coordinates x and y for the period 1900.0-1961.9, 
calculated starting from the homogeneous latitude system 0u( 1 3 ) led to 
the singling out of two distinct periods of about 26 and 24 years in the 
coordinates x and y respectively, as can be seen from equation [1]. 
However, with this analysis, as with that of Marlcowitz, polar variations 
are not deduced directly starting from the latitudes observed, but 
indirectly by using, as has been said, the values of the polar coordinates 
x and y. In the case of long term variations of a non-polar nature in 
the latitude of one or more stations, this could somehow alter the results 
of the analysis itself. 

In this work, the analysis was extended to the latitudes observed 
in the five stations of the ILS in the period 1900.0 - 1969.0. For this 
reason, the latitude values in the 0 n system published by Proverbio 
et al. (13) for the period .1900.0 - 1962.0 were used, while for the interval 
from 1962.0 to 1969.0 the values of the latitudes observed published 
in the Annual Report of the International Polar Motion Service from 
1962 to 1969 were averaged, reduced to the system 0 u and interpolated 
for every tenth of a year (3) by means of the equation 

=0$L — Z (i = 1 , 2 , . . . , 5) 

where Z represents the international Z term calculated by the ILS. 
In Table I the original values of the latitude 0 ' n for the five sta-

tions of the ILS for the period 1962.0 - 1969.0 are given. From these 
values, using the F60 filter (s6B/2/60 in the notation of Labrouste) the 
filtered latitudes by tenths of a year were obtained. These are given 
in Table I I . On the other hand, the latitude values given in Table I I I 
represent the annual means of the filtered latitudes and, together with 
those calculated and published previously by Proverbio et al. (12) 
for the period 1903.5 - 1958.5, represent the observational material 
used here. 

2.2 - Spectrum in amplitude of the frequency with the period T 
included between 7 and 40 years had been calculated by the least 
squares method utilizing the observational equation in the form 

2 nt ¿10,(0 = 0 ((i) _ 0 „ ( i ) = a^ + bi'H + AM sin 
T + * < " (i = 1,2,. 
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Tab le I 

KIT 

1 9 6 2 . 0 3 . 3 6 6 
1 9 6 2 . 1 3 . 3 6 8 
1 9 6 2 . 2 3 . 3 1 2 
1 9 6 2 . 3 3 . 2 8 6 
1 9 6 2 . " . 3 . 3 2 U 
1 9 6 2 . 5 3 . 3 6 8 
1 9 6 2 . 6 3 . 4 6 2 
1 9 6 2 . 7 3 • 5 C 0 
1 9 6 2 . 8 3 . 5 3 0 
1 9 6 2 . 9 3 . 5 2 4 
1 9 6 3 . 0 3 . 4 7 7 
1 9 6 3 . 1 3 . 4 3 4 
1 9 6 3 . 2 3 . 3 1 6 
1 9 6 3 . 3 3 . 2 0 8 
1 9 6 3 . 4 3 . 1 7 4 
1 9 6 3 . 5 3 . 2 2 0 
1 9 6 3 . 6 3 . 3 1 0 
1 9 6 3 . 7 3 . 5 0 4 
1 9 5 3 . 6 3 . 5 8 6 
1 9 6 3 . 9 3 . 5 8 4 

1 9 6 4 . 0 3 . 5 9 0 
1 9 6 4 . 1 3 . 4 8 0 
1 9 6 4 . 2 3 . 3 5 0 
1 9 6 4 . 3 3 . 2 1 0 
1 9 6 4 . 4 3 . 1 2 0 
1 9 6 4 . 5 3 . 1 1 9 
1 9 6 4 . 6 3 . 2 2 0 
1 9 6 4 . 7 3 . 2 9 6 
1 9 6 4 . 8 3 . 4 0 6 
1 9 6 4 . 9 3 . 5 2 3 
1 9 6 5 . 0 3 . 5 7 6 
1 9 6 5 . 1 3 . 5 6 2 
1 9 6 5 . 2 3 . 4 8 2 
1 9 6 5 . 3 3 . 4 0 2 
1 9 6 5 . 4 3 . 2 6 4 

1 2 . , 3 7 6 8 . 9 2 4 
1 2 . , 3 5 6 8 , . 9 2 8 
1 2 . , 3 3 4 6 , . 9 8 4 
1 2 . , 2 8 4 9 , > 0 5 8 
1 2 , , 2 0 4 9 , , 0 7 4 
1 2 , . 1 3 3 9 , , 0 4 8 
1 2 , , 1 4 0 9 , . 0 3 4 
1 2 , , 2 3 6 3 , . 9 5 2 
1 2 , , 2 9 8 8 , , 8 6 2 
1 2 , . 3 7 9 8 , . 8 0 0 
1 2 , , 4 6 8 8 , . 7 9 2 
1 2 . . 4 7 8 6 , , 8 3 0 
1 2 , . 4 4 4 8 , . 9 0 2 
1 2 c , 3 4 9 9 , , 0 1 8 
1 2 , , 2 7 3 9 , , 1 2 0 
1 2 , . 1 4 0 9 , . 1 6 6 
1 2 , , 0 6 7 9 , , 1 6 4 
1 2 . , 0 7 6 9 , . 0 7 0 
1 2 , , 1 6 6 8 , . 9 4 0 
1 2 , . 2 6 6 8 . . 7 7 2 
1 2 . . 3 5 0 6 . . 7 1 0 
1 2 . , 5 0 2 6 . . 6 9 8 
1 2 . , 5 9 6 8 . . 7 4 6 
1 2 . , 5 7 1 8 . , 7 6 4 
1 2 , , 4 1 0 6 , , 9 9 0 
1 2 . , 2 7 0 9 , , 0 8 2 
1 2 , , 1 5 4 9 , , 1 4 6 
1 2 , , 0 7 5 9 , . 1 4 6 
1 2 . 1 0 0 9 , , 0 3 6 
1 2 . , 1 4 9 8 , , 9 4 0 
1 2 . , 2 6 8 8 , , 8 2 6 
1 2 , , 3 6 0 8 , , 7 4 0 
1 2 . , 5 2 6 8 . , 6 7 6 
1 2 . , 5 7 5 8. , 6 6 2 
1 2 , , 5 5 3 81 , 7 5 0 

1 3 . 4 5 0 1 . 5 2 4 
1 3 . 4 7 9 1 . 5 8 0 
1 3 . 4 7 6 1 . 6 9 6 
1 3 . 3 8 9 1 . 7 0 1 
1 3 . 3 4 6 1 . 7 7 6 
1 3 . 2 8 8 1 . 6 7 8 
1 3 . 2 4 0 1 . 8 5 4 
1 3 . 2 4 6 l . e l 2 
1 3 . 2 9 4 1 . 7 6 0 
1 3 . 3 9 6 1 . 6 5 4 
1 3 . 4 5 9 1 . 5 6 2 
1 3 . 5 0 7 1 . 5 1 6 
1 3 . 5 4 5 1 . 5 2 1 
1 3 . 5 5 0 1 . 5 8 9 
1 3 . 5 0 0 1 . 7 1 8 
1 3 . 4 4 0 1 . 8 2 4 
1 3 . 2 9 4 1 . 6 5 0 
1 3 . 2 2 0 1 . 9 2 0 
1 3 . 1 7 2 1 . 6 4 0 
1 3 . 2 4 0 1 . 7 3 0 
1 3 . 3 1 8 1 . 6 2 0 
1 3 . 4 2 1 1 . 5 5 4 
1 3 . 5 2 7 1 . 5 0 7 
1 3 . 6 1 5 1 . 5 0 3 
1 3 . 5 9 1 1 . 5 7 8 
1 3 . 5 3 0 1 . 5 9 6 
1 3 . 4 6 5 1 . 7 8 4 
1 3 . 3 4 6 1 . 8 6 0 

1 3 . 2 9 5 1 . 9 2 1 
1 3 . 2 6 0 1 . 9 1 0 
1 3 . 2 6 0 1 . 8 2 0 
1 3 . 2 6 6 1 . 6 7 4 
1 3 . 3 8 5 1 . 5 9 2 
1 3 . 4 6 7 1 . 5 3 0 
1 3 . 5 4 5 1 . 4 9 2 

1 9 6 5 . 5 3 . 2 1 0 
1 9 6 5 . 6 3 . 2 0 6 
1 9 6 5 . 7 3 . 2 4 4 
1 9 6 5 . 6 3 . 2 7 3 
1 9 6 5 . 9 3 . 3 7 6 

1 9 6 6 . 0 3 . 4 1 8 
1 9 6 6 . 1 3 . 5 0 0 
1 9 6 6 . 2 3 . 5 3 0 
1 9 6 6 . 3 3 . 4 9 4 
1 9 6 6 . 4 3 . 3 2 9 
1 9 6 6 . 5 3 . 3 2 0 
1 9 6 6 . 6 3 . 3 7 0 
1 9 6 6 . 7 3 . 3 0 8 
1 9 6 6 . 8 3 . 2 8 8 
1 9 6 6 . 9 3 . 3 1 0 
1 9 6 7 . 0 3 . 3 6 0 
1 9 6 7 . 1 3 . 4 5 6 
1 9 6 7 . 2 3 . 4 6 0 
1 9 6 7 . 3 3 . 4 5 4 
1 9 6 7 . 4 3 . 3 9 8 
1 9 6 7 . 5 3 . 3 6 2 
1 9 6 7 . 6 3 . 3 9 4 
1 9 6 7 . 7 3 . 4 0 2 
1 9 6 7 . 6 3 . 4 2 0 
1 9 6 7 . 9 3 . 4 1 6 
1 9 6 8 . 0 3 . 3 9 0 
1 9 6 6 . 1 3 . 3 3 0 
1 9 6 6 . 2 3 . 3 0 0 
1 9 6 8 . 3 3 . 2 9 6 
1 9 6 8 . 4 3 . 3 2 4 
1 9 6 8 . 5 3 . 3 2 0 
1 9 6 6 . 6 3 . 4 0 0 
1 9 6 8 . 7 3 . 4 2 0 
1 9 6 6 . 8 3 . 4 6 0 
1 9 6 8 . 9 3 . 4 9 6 

1 2 . 5 1 3 6 . 9 0 6 
1 2 . 3 4 4 9 . 0 3 4 
1 2 . 2 4 6 9 . 1 1 8 
1 2 . 1 8 0 9 . 1 3 0 
1 2 . 2 4 4 9 . 0 0 6 
1 2 . 2 7 8 3 . 9 6 2 
1 2 . 2 7 5 8 . 9 1 6 
1 2 . 3 2 0 6 . 7 9 6 
1 2 . 3 9 0 8 . 7 6 4 
1 2 . 4 0 8 8 . 7 5 9 
1 2 . 4 9 8 8 . 7 6 0 
1 2 . 4 6 7 8 . 8 7 6 
1 2 . 3 5 8 9 . 0 1 2 
1 2 . 3 1 4 9 . 0 2 0 
1 2 . 2 6 9 8 . 9 7 5 
1 2 . 2 6 5 6 . 9 6 4 
1 2 . 2 8 0 9 . 9 6 2 
1 2 . 2 9 4 8 . 9 4 2 
1 2 . 3 2 4 8 . 9 3 2 
1 2 . 3 1 4 8 . 9 1 2 
1 2 . 3 3 4 8 . 9 8 4 
1 2 . 3 5 6 8 . 9 6 2 
1 2 . 3 9 8 6 . 9 1 2 
1 2 . 4 3 0 8 . 7 7 6 
1 2 . 5 0 0 8 . 6 6 9 

1 2 . 5 1 7 6 . 9 2 6 
1 2 . 4 7 3 8 . 9 5 7 
1 2 . 4 7 6 8 . 9 8 8 
1 2 . 4 2 1 6 . 9 6 8 
1 2 . 3 7 3 8 . 9 6 0 
1 2 . 3 1 1 9 . 0 1 6 

1 2 . 3 2 5 9 . 0 2 2 
1 2 . 3 7 5 8 . 9 4 0 
1 2 . 4 6 4 6 . 8 5 4 
1 2 . 5 1 8 8 . 8 2 6 

1 3 . 5 7 5 1 . , 5 5 8 
1 3 , . 5 6 1 1 , , 6 7 0 
1 3 , . 4 1 6 1 , . 7 1 8 
1 3 , . 3 7 2 1 , , 7 6 9 
1 3 , . 2 8 9 1 , . 9 5 2 
1 3 , . 2 7 0 1 . , 6 6 1 
1 3 . 2 6 4 1 . , 6 0 8 
1 3 , , 2 7 7 1 , , 7 7 0 
1 3 . 3 2 4 1 , , 6 8 0 
1 3 , . 3 6 7 1 , , 6 1 0 
1 3 , , 4 4 2 1 , . 5 9 2 
1 3 , , 4 9 2 1 , . 5 9 0 
1 3 , , 4 9 2 1 , . 5 9 4 
1 3 , . 4 6 0 1 , , 6 4 6 
1 3 , , 4 5 2 1 , . 6 9 6 
1 3 , . 3 9 0 1 , , 7 1 4 
1 3 , , 2 9 2 1 , . 7 2 4 

1 3 , . 2 7 4 1 . , 7 0 5 
1 3 , . 2 6 9 1 . . 7 2 4 
1 3 , . 2 5 2 1 . , 7 5 0 
1 3 , . 2 6 6 1 . . 7 4 2 
1 3 , , 3 1 0 1 . , 6 9 8 
1 3 , . 3 0 0 1 . , 6 8 6 
1 3 , . 3 1 7 1 . , 6 5 0 
1 3 , , 3 9 0 1 . . 5 8 5 
1 3 , , 3 9 3 1 . , 5 7 5 
1 3 , . 3 4 1 1 . , 5 6 5 
1 3 , , 3 3 3 1 . , 6 7 6 
1 3 . 3 2 6 1 . , 7 2 4 
1 3 , , 2 8 5 1 . . 7 1 9 
1 3 , , 2 8 1 1 . , 7 2 6 
1 3 , . 2 6 3 1 . , 7 7 9 
1 3 , . 2 3 0 1 . , 7 4 6 
1 3 , . 2 3 8 1 . , 6 4 6 
1 3 , . 2 9 5 1 . , 5 7 6 

where t = rn represents a generic epoch included in an interval N. 
By means of this procedure in the calculated spectrum of the amplitudes 
the spectral line corresponding to the apparent periods T' = T + AT 
is represented by broadened main peaks accompanied by a series of 
other yearly peaks (7). The band width of the main peaks can be 
deduced from the quality factor Q corresponding to each peak and 
calculated by means of the expression 

1IQT, = 8.85^-10-2 [2] 

where r, r ' represent the units with which the intervals t (or T) and 
N are expressed. 

Since the apparent period T' can be held to be very close to the 
real period T for N » 1, this procedure can be considered to be, as a 
first approximation, sufficiently capable of pointing up the existence 
of long term polar motion components with periods on the order of 
those already singled out. 

Since the interval N considered here results as 62 years (r — 1) 
put t ing into [2] successively T\s = 16 years and 7"20 = 26 years 
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T a b l e I I I 

D A T E MI Z K I T C A R G A I UK I D A T E MI Z K I T C A R GA 1 U K I 

1 9 0 3 , . 5 3 . 5 9 1 8 . 9 4 7 1 3 . 2 0 4 1 2 , . 0 8 9 1 9 3 5 , . 5 3 . 4 6 4 1 . 7 2 8 6 . 9 2 9 1 2 . 2 0 7 
1 9 0 4 , . 5 3 . 5 8 9 a . 9 4 7 1 3 . 2 2 0 1 2 • 0 9 6 1 9 3 6 , . 5 3 • 4 8 4 1 . 7 3 0 1 3 . 3 4 4 1 2 . 2 0 8 
1 9 0 5 , . 5 3 . 5 8 2 6 . 9 4 1 1 3 . 2 2 9 1 2 , . 1 0 5 1 9 3 7 , . 5 3 . 4 7 5 1 . 7 4 1 1 3 . 3 4 9 1 2 . 2 0 9 
1 9 0 6 , . 5 3 . 5 6 1 8 . 9 3 5 1 3 . 2 3 0 1 2 , , 1 0 4 1 9 3 8 , . 5 3 . 4 7 3 1 . 7 5 1 1 3 • 3 4 4 1 2 . 2 0 5 
1 9 0 7 , . 5 3 . 5 7 7 e . 9 3 2 1 3 . 2 3 2 1 2 , . 1 0 2 1 9 3 9 , . 5 3 . 4 6 4 1 . 7 5 6 1 3 . 3 3 7 1 2 . 1 9 8 
i 9 o a , . 5 3 • 5 6 8 8 . 9 2 3 1 3 . 2 3 3 1 2 , . 0 9 7 1 9 4 0 , , 5 3 . 4 6 2 1 . 7 5 5 1 3 . 3 3 1 1 2 . 1 9 3 
1 9 0 9 , . 5 3 . 5 5 0 6 . 9 1 4 1 3 . 2 3 8 1 2 , . 0 9 6 1 9 4 1 , . 5 3 . 4 5 6 1 . 7 4 6 1 3 . 3 2 9 1 2 . 1 8 7 
1 9 1 0 , . 5 3 . 5 3 8 8 . 9 1 4 1 3 . 2 4 0 1 2 , , 0 9 7 1 9 4 2 , . 5 3 . 4 5 5 1 . 7 7 6 1 3 . 3 2 1 1 2 . 1 8 6 
1 9 1 1 , . 5 3 . 5 3 1 8 . 9 1 2 1 3 . 2 3 4 1 2 , , 1 0 2 1 9 4 3 , . 5 3 . 4 5 6 1 . 7 8 3 1 3 . 3 1 3 1 2 . 1 8 1 
1 9 1 2 , . 5 3 . 5 2 1 8 . 9 1 2 1 2 , . 1 1 3 1 9 4 4 , . 5 3 . 4 4 9 1 . 7 6 7 1 3 . 3 0 7 1 2 . 1 3 4 
1 9 1 3 , . 5 3 . 5 1 2 8 , . 9 1 0 1 2 , . ¡ 1 9 1 9 4 5 . . 5 3 . 4 4 3 1 . 7 8 4 1 3 . 3 0 4 1 2 . 1 3 8 
1 9 1 4 . . 5 3 , . 5 0 5 a • 9 1 5 1 2 , . 1 2 2 1 9 4 6 , . 5 3 . 4 3 2 1 . 7 8 9 1 3 , . 3 0 5 1 2 . 1 8 7 
1 9 1 5 . . 5 3 , . 5 1 0 8 . , 9 1 9 1 2 , . 1 2 5 1 9 4 7 , . 5 3 . 4 2 8 1 . 7 8 5 1 3 , . 3 2 3 1 2 . 1 8 8 
1 9 1 6 . , 5 3 , , 5 0 e a . 9 2 5 1 2 , . 1 2 8 1 9 4 8 , , 5 3 , , 4 3 4 1 . 7 7 7 1 3 , . 3 3 2 1 2 . 1 8 5 
1 9 1 7 , , 5 3 , 5 1 0 8 . 9 3 7 1 2 , . 1 2 9 1 9 4 9 . 3 , • 4 2 5 1 . 7 6 6 1 3 , . 3 3 9 1 2 , 1 3 3 
1 9 1 8 , , 5 3 , , 5 1 8 8 , , 9 6 1 1 2 , . 1 1 5 1 9 5 0 . , 5 3 . 4 3 6 1 . 7 5 7 9 , . 0 1 7 1 3 , , 3 3 8 1 2 , . 1 7 6 
1 9 1 9 , , 5 3 , , 5 2 2 8 , . 9 6 3 1 2 , . 1 1 0 1 9 5 1 . , 5 3 , . 4 5 1 1 . 7 5 2 9 , > 0 0 2 1 3 , . 3 4 6 1 2 , , 1 7 1 
1 9 2 0 , , 5 3 , , 5 2 3 8 , . 9 9 3 1 2 . , 1 1 0 1 9 5 2 . , 5 3 , , 4 6 2 1 • 7 4 2 9 , , 0 0 4 1 3 , , 3 4 3 , 1 7 3 
1 9 2 1 , , 5 3 , , 5 1 5 a , . 9 9 9 1 2 , . 1 0 8 1 5 5 3 , , 5 3 1 . 4 6 4 1 . 7 3 7 9 . . 0 0 4 1 3 , . 3 3 5 1 2 ! . 1 7 5 
1 9 2 2 . , 5 3 , , 5 1 2 9 , . 0 0 0 1 2 . , 1 0 4 1 9 5 4 . , 5 3 1 . 4 5 3 1 , . 7 2 9 9 , . 0 0 0 1 3 , . 3 4 4 1 2 , . 1 8 6 
1 9 2 3 . , 5 3 . . 5 1 2 a , . 9 9 4 1 2 . , 1 0 1 1 5 5 5 . , 6 3 , . 4 5 5 1 , . 7 1 9 e , . 5 9 3 1 3 , . 3 5 7 1 2 . . 2 0 0 
1 9 2 4 , • 5 3 , , 5 0 3 a , . 9 6 5 1 2 . . 1 1 5 1 9 5 6 . . 5 3 . . 4 4 5 1 , . 7 1 7 a . . 5 5 0 1 3 . . 3 7 7 1 2 . . 2 0 4 
1 9 2 5 . , 5 3 , . 5 0 4 a , . 5 7 3 1 2 . . 1 2 2 1 9 5 7 , , 5 3 . . 4 ? 3 1 , . 7 1 4 8 , , 9 9 5 1 3 . . 3 3 2 1 2 , . 2 1 4 1121,, , 5 3 , . 5 C 7 a , . 9 6 9 1 2 . , 1 3 7 1 9 5 6 , , 5 3 . 4 2 1 I , . 7 1 5 6 . . 5 9 2 1 3 . , 3 3 7 1 2 . . 2 3 0 
1 9 2 7 . , 5 3 , . 5 1 5 8 , . 9 6 6 1 2 . , 1 4 3 1 9 b v . , 5 3 . , 4 1 3 1 , . 7 1 1 a , . 9 8 4 1 3 , , 3 8 1 2 , . 2 4 5 
1 9 2 6 . , 5 3 , . 5 0 9 a , . 9 6 0 1 2 , , 1 5 3 : 9 c - . , 5 3 . 4 C 7 1 , . 7 0 9 H , , 9 8 1 1 3 . , 3 B 5 1 2 . , 2 5 5 
1 9 2 9 , >5 3 , . 4 9 5 8 , . 9 5 2 1 2 , . 1 6 3 1 9 6 1 . 3 . 3 3 9 1 , , 7 ) 9 6 , , 9 7 0 1 3 , . 3 8 5 1 2 , , 2 6 5 
1 9 3 0 , , 5 3 , . 4 9 0 8 , . 9 4 7 1 2 , , 1 7 1 1 5 6 2 . 3 . 3 9 7 1 , , 7 0 6 a . 5 5 5 1 3 . 3 3 3 1 2 . , 2 6 5 
1 9 3 1 , 5 3 , . 4 0 5 a , . 9 4 2 1 2 , . 1 1 1 5 6 3 . , f. 3 . 3 3 4 1 , , 7 0 3 a . 9 4 5 1 3 . 5 6 3 1 2 . 3 1 1 
1 9 3 2 . 5 3 , . 4 a c a 1 , 9 3 a 1 2 . , 1 * 4 : 5 6 4 , 3 . , 3 8 1 , 6 9 7 a . 9 3 1 1 3 . 3 b 5 1 2 . 3 1 5 
1 9 3 3 . 5 3 , , 4 7 5 a , , 9 2 f i 1 2 . , 1 9 4 1 5 6 5 . 3 . 3 7 9 , 6 9 1 a . 5 2 5 1 3 , , 3 7 6 : 21 , 3 4 0 
1 9 3 4 , 5 3 . . 4 8 0 1 . 7 2 6 a . . 9 2 3 1 2 * 2 0 C 

, 3 4 0 

(r' = 1) the following values calculated from the quantities 

: • = 2.3 years, - = 3.7 years are obtained. These values 
V V10 ' Q 20 
constitute an index of the theoretical separating power of the 
method used here. 

2.3 - Using the latitude values given in Table I I I , the values of the 
quantities a, b, Ci and Gz as well as the amplitudes A and the phases F 
as a function of the period T, for T variable from 7 to 40 years with 
steps of one year were calculated by means of equations of condition 
of the type 

AG> = a + bt + Gi sin + C2 cos , [3] 

where 
Gi = A cos F 
C2 = A sin F 

The calculated values of C1, C2, A and F with the respective m.s.e. 
are given in Table IV. The values of the amplitudes are represented in 
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T a b l e I V 

MIZUSAWA 
I C I C 2 AMP E ( A M P ) F A S E ( F A S 1 T 

7 - 0 • 7 1 5 3 E —33 - 0 • 2 8 6 1 E — Û 3 0 • 7 7 0 4 E — 0 3 ; • 2 8 2 E - : 2 2 1 9 C E 02 0« 1 6 1 E 0 0 7 

9 - C • 2 2 1 8 E - C 3 - 0 • 5 C 4 2 E - 0 2 0 • 5 C 4 7 E - 0 2 C • 2 7 3 E - C 2 C 5 , 4 e E 02 0 1 5 S E OC 8 

9 - 0 • 1 0 5 1 E — 0 2 0 • 2 7 0 1 E - 0 2 0 • 2 8 9 8 E - 0 2 0 • 2 3 C E - 0 2 - 0 6 s 7 3 E 02 1 6 0 E CO 9 

- 0 . 2 1 5 9 E - C 2 - 0 • 2 3 9 7 E - 0 2 0 • 3 2 2 7 E - 0 2 0 • 2 7 9 E - 3 2 4 ->9 ! ;E 02 1 6 3 E CO 1 ; 
1 1 - 0 . 2 4 6 8 E - C 2 - 0 • 8 9 0 9 E — 0 3 0 • 2 6 2 7 E - 0 2 0 • 2 7 9 E - 0 2 0 2 0 C C E C 2 1 6 1 E CO 1 1 

1 2 - 0 • 1 2 6 3 E — C 2 - C • 7 9 8 S E — 0 2 0 • 8 C 8 3 E - 0 2 c • 2 6 5 E - 0 2 0 P 1 0 1 E T.2 1 4 9 F 0 0 1 2 
1 3 0 • 5 4 8 8 E - 0 2 - c • 1 5 9 0 E — 0 2 0 • 5 7 4 2 E - 0 2 c • 2 7 3 E - C 2 - c 1 7 l i E -2 1 5 6 L 0 0 1 3 

1 4 - 0 • 3 1 6 3 E - 3 2 C • 7 6 5 7 E - 0 4 0 • 3 1 6 4 E - C 2 0 • 2 7 9 E - 0 2 - 0 1 3 8 G E C I O i 1 6 0 E 0 0 1 4 
1 5 - 0 • 2 1 8 0 E - 0 2 - c . 1 1 4 9 E - 0 1 0 1 1 7 0 E - C 1 c • 2 4 6 F - C 2 0 7 9 2 6 "T c z 1 3 5 E 0 3 1 5 

1 6 0 • 1 C 3 8 E - C 1 - c . ' . 1 6 7 E - 0 1 0 • 1 5 6 2 E - C 1 c . 1 9 9 E - 0 2 - c 4 S 3 5 E : 2 1 1 4 E OC 1 6 
1 7 0 1 4 4 3 E - C 1 - 0 • 8 6 1 6 E - 0 3 0 • 1 4 4 6 E - 0 1 c • 2 0 5 E - C 2 - c 34 14t :'•! I 2 2 E c o 1 7 
1 3 c • 8 6 3 1 E - 0 2 0 • 6 5 1 C E - C 2 0 • 1 0 8 1 E - 0 1 c • 2 - 5 F - 1 2 0 3 7 0 2 Î z/ 14 0 f. c o 18 
1 9 c • 1 3 8 0 E - C 2 0 • 5 2 0 8 E - 0 2 0 • 5 3 3 8 E - C 2 0 • 2 0 0 E - 0 2 c 75 15E Z2 1 5 5 E 00 19 
2 0 - 0 • 2 4 4 1 E - 0 3 - 0 • 1 0 9 7 E - C 2 0 • U 2 4 E - 0 2 0 • 2 9 2 E - 0 2 0 2 1 5 9 E c o 2 0 
2 1 c • 3 9 3 6 E - 0 2 - 0 • 5 4 4 4 E - 0 2 0 • 6 7 1 6 E - 0 ? c • 2 7 3 E - 0 2 —c 5 4 1 3 E 0 2 3* 1 5 6 E c o 2 1 
2 2 c • 9 4 5 C E - 0 2 - 0 • 4 9 7 2 E - C ? 0 • 1 C 6 7 E - C 1 0 . 2 5 C E - : 2 - 0 2 7 7 5 E 02 : 1 4 4 E 00 2 2 
2 3 0 1 3 0 6 E — 0 1 - 0 • 1 0 5 2 E - C 2 0 1 3 1 I E — 0 1 0 • 2 2 3 E - 0 2 - 0 4 6 - 5 F 0 1 1 33F. 0 0 2 3 
2 4 0 • 1 3 9 0 E — 0 1 0 • 4 1 9 4 E - 0 2 0 1 4 5 2 E - 0 1 c • 2 C 8 F - C 2 0 1 6 7 8 F 02 O i 1 2 IH c o 2 4 
2 5 c • 1 2 2 1 E - 0 1 0 • 9 1 6 1 E - 0 2 0 1 5 2 6 E - 0 1 0 • 2 C I F - C 2 0 3 6 8 7 ' . 02 115£ o c 2 5 
2 6 0 • 8 7 2 3 E - 0 2 0 • 1 2 7 7 E — 0 1 0 1 5 4 7 E — 0 1 0 • 2 C 2 E - 0 2 c 5 5 6 7 E 02 0* 1 1 5 £ c o 26 
2 7 0 • 4 4 1 9 E - 0 2 0 • 1 4 4 9 E - 0 1 0 1 5 1 5 E - 0 1 c 2 1 5 E - 0 2 0 . 7 3 0 4 E 3 2 C . 1 1 7 E c o 2 7 
2 8 0 • 2 8 3 6 E - 0 3 0 • 1 4 2 8 E - 0 1 0 1 4 2 9 E - 0 1 c »2 3 3 F - C 2 c 3 8 'J É E 02 1 2 3 E o ; 2 5 
2 9 - 0 • 2 9 C 9 E - 0 2 0 • 1 2 5 6 E - 0 1 0 1 2 9 0 E - 0 1 0 2 4 7 E - 0 2 -0 7 6 9 6 F 0 2 1 3 4 E 00 2 9 
3 0 - 0 • 4 7 7 0 E - 0 2 0 • 1 0 0 1 E - 0 1 0 1 1 C 9 E - 0 1 0 2 5 3 E - 3 2 - c 6 4 5 3 F 0 2 0* 1 4 6 F c o 30 
3 1 - c • 5 3 2 7 E - 0 2 0 • 7 3 3 7 E - 0 2 0 9 C 6 7 E - C 2 c 2C.ÏÎ-C2 - 0 . 5 4 0 1 E 0 2 0 . 1 5 5 E c o 3 1 
3 2 - 0 • 4 8 9 7 E - C 2 0 • 5 0 3 0 E - 0 2 0 7 0 2 0 E - C 2 0 2 6 J E - 0 2 — 0 4 5 7 6 E 02 0« 1 6 1 S 00 3 2 
3 3 - 0 • 3 8 8 8 E - 0 2 0 • 3 3 3 0 E - C 2 0 5 1 1 9 E - 0 2 0 2 e 3 E - 0 2 4 0 5 SE 0 2 3 . 1 6 4 E 00 3 3 
3 4 - c • 2 6 5 1 E - 0 2 0 • 2 2 6 0 E - 0 2 0 3 4 E 4 E — 0 2 0 2 9 2 E - C 2 - . ' • 0 4 3 E 02 0 • 1 6 7 E 00 3 4 
3 5 - 0 • 1 4 2 1 E - 0 2 0 1 7 2 5 E - 0 2 0 2 2 3 5 E - 0 2 0 2 9 4 F - 0 2 - 0 . 5 0 5 1 F 02 0 . 1 6 S E o c 3 5 
3 6 - 0 • 3 2 4 7 E - C 3 0 . 1 6 0 2 E - 0 2 0 1 6 3 4 E - 0 2 0 2 9 HE—02 - 0 " 8 5 4 E 02 3 . 1 6 6 E 00 3 6 
•3 7 0 • 5 8 3 6 E - 0 3 0 1 7 7 6 E - 0 2 0 1 8 7 0 E - 0 2 c 2 9 7 F - 3 2 7 1 8 1 F 02 0* 166E 0 0 3 7 
3 8 0 • 1 2 6 6 E - C 2 0 . 2 1 6 0 E - 0 2 c 2 5 1 4 E - 0 2 2 9 3 F - 0 2 5522E 02 O l 1 6 6 E c o 3e 
3 9 0 • 1 7 8 4 E - 0 2 0 • 2 6 8 6 E - 0 2 0 3 2 2 5 E - 0 2 0 2 3 9 r - : . - 5 6 4 0 F 0 2 o . 1 6 5 E c o 3 9 
4 0 0 • 2 C B 5 E - 0 2 0 • 3 3 0 4 E - 0 2 0 3 9 3 7 E - 0 2 2 5 5 F - 3 2 0 . 5 7 7 4 E 02 1 6 5 E 0 3 4 0 

C A I T H E R S B U R G 

T C I C2 Av,p E ( A K P ) F A S E ( F A S ) T 

7 0 . 2 2 9 1 E - 0 2 0 . 2 7 7 6 E - 0 2 0 3 5 9 9 E - 0 2 0 • 3 7 7 E - 0 2 0 • 5 0 4 7 E 02 0 • 2 1 6 E 0 0 7 
8 0 . 4 3 3 1 E - 0 4 c . 2 0 9 6 E - 0 2 0 2 0 9 7 E - 0 2 0 • 3 7 5 E - 0 2 0 • 8 3 8 1E 02 0 • 2 1 9 E 0 0 8 
9 0 . 3 2 9 5 E - 0 2 - 0 . 4 6 3 8 E - 0 2 0 5 6 9 C E - C 2 0 • 3 6 8 E - 0 2 - 0 • 54 6 0 E 0 2 0 1 2 1 1 E 00 9 

1 0 - 0 . 9 5 8 2 E - 0 2 0 . 5 9 4 6 E - 0 2 0 112 7 E - C 1 0 • 3 3 2 E - 0 2 - 0 . 3 1 8 2 E 02 0 • 1 8 7 E 00 10 
1 1 0 . 2 2 0 6 E - 0 2 - 0 . 102 5 E - 0 1 0 1 C 4 9 E - 0 1 a • 3 4 3 E - 0 2 - 0 • 7 7 8 5 E 02 0 • 193E 00 1 1 
1 2 0 . 4 5 8 5 E - 0 2 c . 6 8 1 6 E - 0 2 0 8 2 1 5 E - 0 2 0 • 3 63 E - 0 2 0 • 5 6 0 7 E 02 0 . 2 0 5 E 0 0 12 
13 - 0 . 4 4 8 9 E - 0 2 0 . 3 2 4 1 E - 0 2 0 5 5 3 7 E - 0 2 0 • 3 7 1 E - 0 2 - 0 . 3 5 8 2 E 0 2 0 • 2 1 6 E 0 0 13 
1 4 - 0 . 5 4 2 9 E - 0 2 - 0 . 1 0 3 0 E - 0 2 0 5 5 2 6 E - 0 2 0 • 3 62 E—02 c • 1 C 7 4 E 02 0 • 2 2 1 E 0 0 1 4 
15 - 0 . 4 0 0 9 E - 0 2 - 0 . 8 1 0 2 E - C 2 0 9 C 4 0 E - 0 2 0 • 3 83 E - 0 2 0 . 6 3 6 6 E 02 0 • 2 0 3 E 0 0 15 
16 0 5 0 3 2 E - 0 2 - 0 . 1 1 7 0 E - 0 1 0 1 2 7 3 E - 0 1 0 • 3 5 9 E - 0 2 - 0 • 6 6 7 2 E 02 0 • 196E 00 16 
1 7 0 . 1 2 6 2 E - 0 1 - c 4 5 5 8 E - 0 2 0 1 3 4 2 E - 0 1 0 • 3 3 0 E - 0 2 - 0 • 19 8 5 E 0 2 0 • 2 C 1 E 00 17 
18 0 . 1 0 1 9 E - 0 1 0 . 7 8 1 C E - 0 2 0 1 2 8 4 E - 0 1 0 • 3 3 5 E - 0 2 0 • 3 7 4 5 E 0 2 0 • 1 87E 00 18 
1 9 - 0 . 8 6 4 7 E - 0 3 0 148 5 E - 0 1 0 148 8 E - C 1 0 • 2 9 4 E - 0 2 - 0 . 8 6 6 6 E 02 0 . 179E 00 19 
2 0 - 0 . 1 3 1 3 E - 0 1 0 12 5 6 E - 0 1 0 1 B 1 7 E - C 1 0 • 2 6 9 E - 0 2 - 0 • 4 3 7 3 E 02 c . 1 5 4 E 00 2 0 
2 1 - C i 1 9 6 5 E - 0 1 0 . 2 4 9 C E - 0 2 0 1 9 8 1 E - 0 1 0 • 2 5 5 E - 0 2 - 0 • 7 2 1 9 E 0 1 0 . 1 3 8 E 00 2 1 
2 2 - 0 , 1 7 0 4 E - 0 1 - 0 9 0 8 0 E - 0 2 0 1 9 3 1 E - 0 1 0 • 2 5 3 E - 0 2 0 • 2 8 0 4 E 0 2 0 • 1 4 2 E 0 0 2 2 
23 - 0 83 7 9 E - C 2 - 0 1 6 1 9 E - 0 1 0 1 B 2 3 E — 0 1 0 • 2 6 3 E - 0 2 0 . 6 2 6 3 E 02 0 149E 0 0 2 3 
2 4 0 13 2 9 E - C 2 - 0 1 7 4 1 E — 0 1 0 1 7 4 6 E - 0 1 0 • 2 6 8 E - 0 2 - 0 • 85 6 3 E 02 0 • 158E 0 0 2 4 
25 a 8 8 6 4 E - C 2 - 0 1 4 3 C E - 0 1 0 . 1 6 3 3 E - 0 1 0 »2 7 6 E - 0 2 - 0 • 5 82 I E 02 0 • 1 6 4 E 0 0 2 5 
2 6 0 . 1 3 2 6 E - C 1 - c . 9 1 S 7 E - 0 2 0 . 1 6 1 2 E - 0 1 0 • 2 9 4 E - 0 2 - 0 • 3 4 6 5 E 0 2 0 1 6 5 E 00 2 6 
2 7 0 1 4 9 3 E - 0 1 - 0 3 6 ^ 2 E - 0 2 0 . 1 5 3 8 E - 0 1 0 3 0 3 E - 0 2 - 0 • 13 77E 02 0 175E 00 2 7 
2 8 0 1 4 6 4 F — C I 0 . 1 4 C 7 E - 0 2 0 . 14 7 1 E - 0 1 0 3 1 2 E - C 2 0 » 54 89E 0 1 0 1 86E 0 0 28 
29 0 1 2 9 6 E - C 1 0 5 7 5 5 E - 0 2 0 . 1 4 1 8 E - 0 1 0 3 3 6 E - 0 2 c 2 3 9 4 E 02 a 192E 00 29 
30 0 1 C 2 2 E - 0 1 0 « 9 2 6 E E - 0 2 0 . 1 3 8 0 E - C 1 0 3 5 6 E - 0 2 0 4 2 1 7 E C 2 0 2 C 2 E 0 0 30 
3 1 0 6 6 B 3 E - 0 2 0 1 1 8 3 E - C 1 0 . 1 3 5 9 E - C 1 c 3 54 E—02 0 6 0 5 5 E 0 2 0 2 2 4 E 0 0 3 1 
3 2 0 2 5 7 2 E - C 2 0 1 3 3 5 E - 0 1 0 . 1 3 5 9 E - 0 1 0 3 4 5 E - C 2 0 7 9 0 9 E 0 2 0 2 4 5 E o c 32 
3 3 - 0 1 7 8 8 E - C 2 0 1 1 7 4 E - 0 1 0* 1 3 8 5 E - 0 1 0 3 5 7 E - 0 2 - 0 82 5 8 E 0 2 3 2 5 2 E c o 33 
3 4 - 0 6 0 5 3 E - C 2 0 1 3 0 5 E - 0 1 0 « 143 9 E - C 1 0 3 6 6 E - 0 2 - c 6 5 1 3 E 0 2 0 2 4 4 E 0 0 34 
3 5 - 0 9 O 3 3 E - 0 2 0 1 1 4 7 E - 0 1 0 . 1 5 1 7 E - 0 1 0 4 0 6 E - C 2 - 0 4 9 1 0 E 02 0 2 3 6 E o c 3 5 
3 6 - c 13 2 4 E - C 1 0 9 1 8 5 E - 0 2 0 « 1 6 1 2 E - 0 1 c 4 1 3 F - 0 2 - 0 3 4 7 3 E 02 0 2 3 1 E 00 3 6 
3 7 - 0 1 5 9 1 E - 0 1 0 6 3 9 9 E - 0 2 0 . 1 7 1 5 E - C 1 0 4 1 7 E - 0 2 - 0 2 1 9 0 E 02 0 2 2 7 E 00 37 
38 - c 1 7 9 C E - C 1 0 3 2 7 2 E - 0 2 0 . 18 ? 0E —01 0 4 2 4 E - 0 2 —0 1 C 3 5 E 02 0 2 2 0 E 00 38 
3 9 1 5 2 1 F - 0 1 - 0 6 1 4 4 E—0 — c • 1 9 2 1 E - 0 1 0 4 3 1 E - C 2 0 1 8 3 1 E 0 0 a 2 1 3 E 0 0 39 
£0 - 0 1 9 B 6 E — 0 1 - c 3 4 7 8 E - 0 2 c . 2 C 1 6 E - 0 1 5 4 3 4 E - 0 2 0 9 9 3 3 E 0 1 0 2 1 1 E 00 4 0 
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continuation Table IV 

T Cl C2 A W 

7 0, .1243E-02 0 • 2 924E-02 0 .3177E -02 
a -Ol > 242 6E-C2 0, ,3631E-:;2 0 .43 67E -02 
9 0, >2 C14E-C2 0 .3866E-02 0, .4359E -02 

10 0, i8 954E—C4 -0 ! » 64 99E-C2 0. i6 5 COE -02 
11 -0 , .1510E-02 -C i .4 516E-02 0 .4762E -02 
12 0, i7930E-02 -0, 13 364E—03 0, .7937E -02 
13 - 0 . > 3020E-02 0, i1056E-C2 Oi .3199E -02 
14 0. •6305E-C2 -0 i .7526E-02 0. i9 919E -02 
15 0, .11S8E-01 0, .9006E-02 o. .1407E -Ol 
16 - 0 , .3549E-02 0. .1372E-01 0. i1417E -Ol 
17 -0 , 1108 8E-01 0. 114 54E-02 0. • 10 98E -Ol 
ia -0 , .3498Ë-02 -0 , > 6 95 8E-02 0. i7699E -02 
19 0, i 3881 E—02 -0 , •2494E-02 0, .4613E -02 
20 0. .1438E-02 0, .5 702 E-02 0, > 5 98 I E -02 
21 -0. > 7782E-02 0. .6993E-02 0 1 i1C45E -Ol 
22 -0 , • 1491E-01 -0 , 193 90E-03 c< ,1494E -Ol 
23 -0 , .1445E-01 -0 . .1299E-01 Ol .1937E -Ol 
24 -0 i •67B6E-02 -0 . i2 25 3E-01 ' 0. • 2 35 3E -Ol 
25 0. 144 01E—02 -0. i2648t-01 0. 126 9 5E -Ol 
26 0, .1544E-C1 -0, i2463 E-01 0. i2 90 7E -Ol 
27 0. .2412E-01 -0. • 1840E-01 0. 13 034E -Ol 
2 a 0, .2939E-01 -0, •94 74E—02 0. .30B9E -Ol 
29 0 1 .3094E-01 0, i 5 597E-03 0. i3094E -Ol 
30 0 . > 2 8 98E-01 0, .1027E-01 0. > 3075E -Ol 
31 0, . 24 ]9E-01 0, i1853E-01 Ol .3047E -Ol 
32 0, .175UE-01 0, •2456E-01 0. I3016E -Ol 
33 0, • 9916E-02 0. i2 90 7E-01 Ol i2 977E -Ol 
34 0, .2332E-02 0, .2910E-01 0. i2919E -Ol 
35 -0 i .4543E-02 0. .2797E-01 Ol '29 34E -Ol 
36 -0, • 1023E-01 0, .2516E-01 Ol i2 716E -Ol 
37 - 0 . i1449E—01 0. i2119E-01 Ol .2567E -Ol 
36 -0, .1725E-01 0. .1658E-01 0. i2 39 3E -Ol 
39 -0, .1862E-01 0. i i i e i E - o i 0. 1220 5E -Ol 
»0 -0 , .1879E-01 0. 7209E-02 0. ' 201 3E' -Ol 

E ( A S P ) FAS E I F A S ! T 

0 .488E-C2 0 • 6696E 02 0, . 279E 00 7 
0 • 49 5 E-02 -0 •5625E 02 0. i 2 79E 00 8 
0 .487E-02 Oc .6247E 02 Ol i 2 78 E 00 9 
0 .480E-C2 -0 , .8921E 02 0 i 2 77E 00 10 
0 .49SE-02 0 .7151E 02 0. • 277E 00 11 
0 .4 75 E—02 -0 .242 9E Ol Ol i 2 77E 00 12 
0 .499E-C2 -0 .1927E 02 Ol i 2 8GE 00 13 
0 .473E-02 -Ol i5C04E 02 Ol .270E CO 14 
0 .452E-C2 0 .3465E C2 Ol .263E 00 15 
0 .457E-02 -0 i i75 50E 02 c . > 262E CO 16 
0 • 4 62 E-02 —0 i .7612E Ol Ol > 2 74E 00 17 
0 •490E-02 Ol . 6 2 97E 02 0' • 2 75E 00 19 
0 .4 94 E-02 - c . .3273E 02 Ol • 2 92t 00 19 
c .50CE-C2 Cl i75 S4E 02 0. • 274E 00 20 
0 .475E-02 -0 . .4190E ZZ 0. i 2 74E 00 21 
c • 45 5E-C2 C i i3 601E Ol Ol • 263E 00 22 
0 .42 5E-02 0 1 i4173E 02 Oi • 245E 00 ' 2 3 
0 • 3 91E-02 Ol .7324E C2 Ol i 22CE 00 24 
0 •347E-02 -Ol .8056E 02 Ol 11 99c 00 25 
0 •315E-52 -0 i .5 791E 02 0 i • 1 79E 00 26 
0 •2B9E-02 -0 1 •3733E 02 Oi 11 68E 00 27 
0 • 2 72 E-02 -Ol 117 B6E 02 0. 11 66E 00 28 
0 . 2 72 E-02 0. 11036E Ol 0. 1165E 00 29 
0 .285E-02 0, 1195 2E 02 Ol ,165E 00 30 
0 . 29 8E—02 Ci 137 44E 02 0. • 169E 00 31 
0 • 30 7E-02 0. i5452E 02 0. i 179E CO 32 
0 • 3 20 E-02 0 1 i7054E 02 Ol i 198E 00 33 
0 • 339 E-02 0, » 9 5 41E 02 Ol 1196E 00 34 
0 • 3 61E-02 -0 . > 8 077E 02 Ol > 203E 00 35 
0 » 3 90 E—02 -0 , i67 96E 02 Ol i 213E 00 36 
0, i 39 6 E-02 -0 , 15 5 63E 02 Ol i 224E 00 37 
0 . 40 9E-02 -0 , • 4387E 02 Ol i 2 34E 00 38 
0 • 4 24E-G2 -0 i .3238E 02 Ol i 242E 00 39 
0 .439E-02 -0 1 .2098E 02 0 1 i 248E 00 40 

KITAS 

T C l C2 AMP E ( A V ° ) FAS E I F A S 1 T 
7 -0 •1571E-02 -0 •5B75E-32 0 •60S2F-02 0 •605F-C2 0 •7502E 02 0 . 343E 00 7 
a -0 .31S3E-C2 0 •1592C-02 0 •3559E-C2 0 •61OE-02 -0 •2657c 02 0 . 3 53E 00 8 
9 «7394E-03 -c •5214C-02 0 •5266E—02 0 •612E-02 -0 •8192E 02 0 . 343E 00 9 

10 0 .9497E-C3 o •5172E-02 C •5258E-02 0 •.5 94 F-02 0 •7959E 02 0 • 358E 00 10 
11 -c •2S61E-C2 0 •5317E-03 c •2910E-02 c • 6 21E-02 -0 • 10 52 E C2 0 > 3 54E 00 11 
12 -0 »4240E—02 -0 •4 900E-02 0 •6405E-02 0 • 6 09 E-02 0 .49 54E 02 0 • 348E 00 12 
13 c .7056E-C2 -0 .6452E-02 0 .9561E-02 0 •599E-02 -0 •4244E C2 0. > 337E 00 13 
1 4 0 •1015F—Ol c »6127E—02 0 .lie5E-01 0 • 56 BE—02 0 . 311 CE 02 Ol > 326E 00 14 
1 5 -0 .1465E-C2 0 .1469E-01 0 • 1477E — Ol 0 • 5 94 E-02 -0 .84 30E C2 0. > 312E 00 15 
16 -0 .1552E-C1 c .7395E-02 Ci •1719E—Ol 0 •561E-02 -0 .2 54 4E 02 Ol > 3 15 E oo 16 
17 -0 • 168 BE—C1 -0 . 6 : i 9 r - 0 2 0 < •1B73E—01 0 •538E-02 0 • 2 56 8E 02 0. > 3C6E 00 17 
19 -0 1 •7067E-02 -0 •1904E-01 0 .2031E-01 0 •502E-02 0 .6964E 02 Ol i 2 94E 00 18 
19 0 1 i76 03E-C2 -0 . 2 U 3 E - 0 1 0. .2246E-01 0 • 4 72 F—02 -0 • 7021E C2 Ol > 2 67E 00 19 
20 .2113E-01 -0 .1295E-01 0 i .2479E-C1 c • 415 E-02 -0 • 31 51E 02 Ol • 245E 00 20 
21 .2662E-C1 Oi .28236-02 0, 12 677E-01 0 •3 75E-02 0 • 6 053 E Ol 0. .212E 00 21 
22 Ol .2097E-01 0 1 11992 E-01 Ol >29 25E-01 0 > 328 E-C2 Cl .4205E 02 Ol i 187E 00 22 
23 0 1 i70 26E—02 0 i > 2 94 6E-01 c . .2931E-C1 0 • 2 91E-02 0. .7613F 02 Ol i 165E 00 23 
24 -0 i .9391E-02 01 .2 964E-31 0. .3014F-C1 0 • 2 54 E-02 - c . .7184E 02 Ol 11 53E 00 24 
25 -Ol .2299E-01 0. .2060E-01 0. .3096E-01 Ol > 2 41E—02 - c 1 >4187E 02 Ol 1136E 00 25 
26 -Ol .3066E-01 0, .7 572E-02 Ol .3158E-01 0 1 • 2 31E-02 -0 , >138 7E 02 Ol 112 5E 00 26 
27 -0 1 "3162E—Ol -0 1 .6 891E—02 0. .3236E-01 Cl > 2C4E-C2 Ol >122 9E 02 0. 130E 00 27 
28 -Ol .2662E-01 -Ol .198 8E—Ol Oi .3322E-01 0. > 20 3 E-02 0. i36 75E 02 0 . 126E 00 28 
29 -C l 11727E-01 -0 1 .2 951E-01 0. i3420E-01 0. • 22 6E—02 0. > 5965E 02 0 . 112E 00 29 30 -0 . 154 4 7E-02 -C i i348 6E—Ol 0. i 352 9E-C1 Ol >22 6E-02 0. • 8112E 02 0 . 116E 00 30 
31 Ol i 7132 E-02 - 0 . i3 5 79E-01 0. .3649E-01 0 . >20 6E-02 - 0 , .7873E 02 0 . 1 34E 00 31 
32 Ol 11903E-01 - 0 . i3 269E-01 0. i3782E-01 c . >2 07E-02 -0 1 • 59 78E 02 0 . 142E 00 32 
33 0 1 i2921E-01 - 0 . 2625E-01 0. -3928E-01 0. • 2 4 5E-02 -O l >4195E 02 0 . 133E 00 33 
34 Oh i3699E—Ol - 0 . i1734E-01 0. 4085E-01 0, 12 8 3 E—02 -0 . .2512E 02 0 . 122E 00 34 
35 Ol i4199E-01 - 0 . 6831F-02 0. 4254E-C1 0. 1294E-C2 - 0 . • 92 3 9E O L 0. 132E 00 35 
36 Ol I 4 4 1 3 E - 0 1 0. 4476E-02 Ol I4436E—OL Ol >2 79E-02 0 . i5790E O L 0 . 160E 00 36 
37 0 • 43 50E-C1 0 . 15B5E-01 0 . 463 OE —01 Ol 12 64 E-02 0. i20 02 E 02 0 . 185E 00 37 
3 9 0 • .4030E-01 0 . 2 671E-01 0 . 4B35E-C1 Ol .2 83E-02 Ol • 3 353E 02 0 . 195E 00 3 8 39 0 • 3487E-01 0 . 365 7E-01 o . 5053E-01 Ol 1337E—02 Ol .4635E 02 0 . 1 87E 0 0 39 
»0 0 • 2756E-01 0 • 4507E-01 0 . 5283E-01 Ol • 399E-02 Ol • 58 55 E 02 0 . 170E 0 0 4 0 
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continuation Table IV 

CA9L0F0RTE 

C l C2 A y P E I A v p i FAS E I F A S ) 

7 -0 , » 1015E-03 -Oi 35 59E-02 0. c3561E—02 0 i •SB2E-02 0 i .8836E C2 0. 334E 00 7 
8 -0 . , 1440E-02 -0 . 1028E-01 0. .1C38E-C1 C i .565E-02 Oi . 82C2E 32 01 .322E CO g 
9 0 i .9153E-03 -0 . 6694E-32 0« ,6756E-02 C i .583E-C2 -0 i • 92 21E 02 Ci .329E CO 9 

10 -0 I •2561E-02 0 • 7 e3 3F-02 0 « I8241E-02 0, .566E-02 -0 1 .7189E 02 0. e 3 36E 00 10 
11 0 . •7942F-03 -0 . .3122E-02 0. ,3221E-02 0 i .586E-02 -0 , .75 72 E 02 Ol 3 36E 00 11 
12 -0 , i 393 9E-02 -0 . .2114E-32 0 < •4470E-02 C i i 5 76E—02 Ol .2923E C2 Ol i 340E CO 12 
13 0. i 28 35E-02 -0 . c418 3E-02 0. i 50 5 3E -02 0 i • 5 83 E—02 -Ol •5587E 02 Ci e 3 3 5E CC 13 
14 -0 ' .3857E-02 -0. c 2766E—03 0 « .3867E-02 0 1 .5S2E-02 0 i >41 3 OF 01 Ol 
15 -0, |4148E —02 -0 . .1676E-31 0 i •1726E-31 0, 1546F— 02 0 i .7639E 02 3. e 2 97E co 15 
16 0. • 169 6E—01 -0 . c197 7E—01 0. i 2 oC 5E-01 C »44 8E-32 -0 1 .49 3 **E 02 Ol > 2 56E co 16 
17 Oc .2775E-01 -0. dC36E-D2 0. > 2 777E—01 0. • 415E-02 -C i .2139E 01 0, . 2 37E 00 17 
19 Ol »20 36E-01 Ol i 1595E-01 0. >258 6E-01 C »449E-32 C i . 3 8 C7E 02 0i • 2 57E 00 18 
19 Oc .7147E-02 Ol .1S90E-01 Ci 12021E-01 c • 544 E- 3 2 C i .692 BE 02 Ol e ?S2E co 19 
20 0. • 2 2 34E-02 »1132E-01 D. .1154E-01 C i .593E-07 0 i •7884E C2 0c i 321E 00 20 
21 0, . 79 64E-3 2 n, .7443F-32 0, .1ÛB9E-01 C i • 5 86 E- 02 0i 143 05E 02 01 e 333E 00 21 
22 Oc .1353E-C1 C c .140CE-01 0 1 •1947E—01 c . 543E-C2 C 1 ,4597F 02 0, e 3 11E 00 22 
23 Oc 110 99E—01 0 ,24e7E-01 0 I 12 719E-01 c »4 92 E —C? 0 i ,6614F 02 0. i 2 61 E 00 23 
24 0 e 11841 E—02 0. .3197E-01 C I •3202E—01 0 »439E-C2 3 i .8673E C2 3. • 2 2 1E co 24 
25 -0 . . 84 83 E-C2 0 I .33C8E-01 0 1 . 3415E-C1 c .326E-C2 -0 1 i7 5 61E 02 0. .197E cc 25 
26 -Oc .16B8E-01 0. .3050E-01 Ol .3486E-01 C i •291E-02 - c .6103E 02 Ol . 1 72E 00 26 
27 -0 , i23 34E-01 c, .2663E-01 c I i 3 5 3 9E-01 c »28-E-02 -C C •4972E 02 0. . 1 59E co 27 
28 -0, i 2876E—C1 0c .2212E-01 c. •3629E-Cl 0 •273E-02 - c 13 7 5 5E C2 Ol . 165E co 2 S 
29 -0 , 13 3 49E-C1 0 « 16701—01 01 .3743E-01 c .27ÉE-32 -C C .265-E C2 Oi . 183E co 29 
30 -0, 13 701E-01 0 .9 82 7E-32 0. •3B29E-01 0 • 3C 9F—"2 -0 .14B6E 02 31 .202E co 30 
31 -0 . .3931E-01 0 •15Ç2r-32 0 i .3934E-C1 0 • 3 8CE-C2 -C •2379F 31 3 i . 2 1 3 E 00 31 
32 -0 , .3671E-01 -0 .7045E-02 C 1 «3738F—01 0 • 461F-C2 c •13 8 6F 32 3 . 2 21E 00 32 
33 -Oc .3235E-01 -0 •1476F—01 0 1 .3556F-01 c •515E-02 c •2452F 02 3 c .243E cc 33 
34 -0 , .2614E-01 -c •2052E-31 Cl .3323E-C1 0 •532E~02 c •3914F C2 C i . 2 i4E co 34 
35 -Oc .1916E-01 -0 •2392E-C1 c, •3065E-01 •Z37E-32 0 • 5 1 3 1E C2 Ol . 322E 00 35 
36 -Oc .1235E-01 -0 • 2 505E-01 c 1 .2793E-01 c •5Í6E-32 c • 63 73E 02 01 .342E 00 36 
37 -0 » 63 72E-02 -c •242 ,--01 c. .25C9E-C1 0 •621E-:? 0 • 75 2 SE 02 01 . 341E co 37 
38 -0 • 1 560E-02 -0 •22C9E-31 Ce .2214E-01 0 •681E—3 2 0 • 85 95E 32 Ol . 3 3 1E 00 39 
39 Oc .1938E-02 -0 •1999E-01 Oc •1909F-CI c •725E-S2 - c .9417F 02 Oi » 3 24E co 39 
40 0. .4149E-02 -0 •1545E-01 0c . 163CE-31 • 745 E— 32 -3 •7497E 32 Cc • 333E oc 40 

the diagrams in figs. 1 and 2 together with the respective errors E (A). 
The values thus calculated are, however, still affected by a systematic 
variation depending on the F60 filter used on the observed latitude data. 
Actually, because of the application of the F60 filter on initial data 
(the latitudes given in Table II), every sinusoidal component contained 
in them will have its amplitude multiplied by the factor 

1 _ 

M 

si n 
607t 

10T 

sm 
10 T 

The amplitudes found through the procedure described must 
therefore be "normalized" by dividing them by the factor q, which 
belongs to the period of each of them. The "normalized" values of 
the amplitudes are given in the same figs. 1 and 2. 

Given the type of filter used, which presents a zero for periods of 
G years, it is opportune to consider that around this period the ampli-
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ficatiou factors are very large. That may cause to appear, in the am-
plitude spectrum diagrams, the existence of only apparent components 
because of the effect of the amplification of amplitude peaks owing to 
causes of an accidental nature. For this reason we feel that the analysis 
of the diagrams in figs. 1 and 2 is certainly valid only when starting 
from periods of longer than 10 years. 

A further consideration can be made about the different meaning 
to be at tr ibuted to the diagrams represented in the ligs. 1 and 2. 
In the two diagrams of fig. 2 relative to the stations of Gaithersburg 
and Ukiah the possibility of clearly singling out the existence of long 
period terms in polar motion appears, in fact, much less evident, espe-
cially for Ukiah. This is evidently due to the fact tha t these two sta-
tions present an amount of data greatly lower than those of the other 
three stations, as can be seen in Table I I I . 

On the other hand, from an inspection, of the diagrams in fig. 1 
relative to the stations of Mizusawa, Kitab and Carloforte, one is im-
mediately struck by the existence of at least two peaks corresponding 
to periods of about 16 and 26 years. The same periods are to be seen 
in the diagram of the Gaithersburg station and barely perceptible, for 
the reasons given before in the diagram of the Kitab station. 

The spectrum of the Carloforte and Ukiah amplitudes seems also 
to hint at the existence of a third large period of about 31 years which, 
however, is not found in the Mizusawa spectrum. 

Tn Table V the values of the periods corresponding to the maxima 
of the amplitude spectra for each station are given. 

Tab le V 

T t T T 
3 

MIZ 16 26 

K I T 16 24 — 

CAR 17 26 31 

GAI 17 21 — 

U K I 16 28 33 

If, as it is logical, more weight is at tr ibuted to the spectra relative 
to the stations of fig. 1, it can be concluded, overlooking the period 
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indicated as T3 in Table Y, tha t polar motion seems to be affected by 
periodical variations around 16 and 26 years. These two periods seem 
to be confirmed by the trend of the errors E (A) of the amplitudes re-
presented in figs. 1 and 2 and of the errors in the phases given in 
Table IV. In correspondence to them, in fact, both the calculated 
amplitude and phase errors present minimum values. 

The order of approximation with which these periods are observed 
can thus be directly deduced from the diagrams in fig. 1. 

In Table VI the values calculated by means of [2] and observed 
by the measurement of band width of the quantity .1 /Q expressed in 
years are given for the stations of Mizusawa, Carloforte and Ukiali. 

Tab le VI 

(I /Q26W (l/Çlo)cal (1/Q 2c)obs (1 IQ 6)obs 

MIZ 3 . 7 2 . 3 4 . 8 1 9 

CAR 3 . 7 2 . 3 4 . 0 2 2 

U K I 3 . 7 2 . 3 6 . 0 2 . 0 

The data in this Table point up the good agreement between the 
observed and calculated values of 1IQ and an uncertainty calculated in 
the observed values of 1\ and 7'2 of + 2 and + 5 years respectively. 

In Table VII we find instead the phases expressed in degrees cor-
responding to the periods T,, Ti and T3 for each of the five stations 
of the ILS. 

Tab le VI I 

F, F* F3 3 

MIZ — 48 + 56 

K I T + 155 + 108 — 

CAR — 21 + 119 + 156 

GAI — 20 + 108 — 

U K I + 104 — 18 + 71 
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F i g . 4 - R e s i d u a l s b e t w e e n o b s e r v e d a n d c a l c u l a t e d v a l u e s of t l i e l a t i t u d e 
v a r i a t i o n s A 0 fo r t h e s t a t i o n s of M i z u s a w a , C a r l o f o r t e a n d U k i a l i . 

2.4 - In fig. 4 are represented the residuals (0 — G) of the differen-
ces of the quantities A& observed (which trend is given in fig. 3) and 
calculated by means of the relation 

= + + JV' i j + A2w s i n | + F2">) [4] 

in which the values of the amplitudes A and the phases F are taken 
from Table. IV in correspondence to the periods Ti = 16 years, 
To = 26 years. The values of the latitudes /K/-"" calculated by 
means of the relation [4] are given, at less of one constant, in 
Table VIII . 

The amplitude and the distributions of these residuals seems 
put in evidence the existence of mean period components in the 
polar motion of the order of 10 years. For the stations of Carlo-
forte and Ukiali there is also evidence for very long fluctuation 
closed to period of about 30 years pointed out by the diagrams of 
the fig. 1 . 
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T a i l l e V I I I 

E P O C A C A S UK I E P O C A M I Z C A R U M 

1 9 0 3 . 5 0 . 0 1 2 3 1 1 0 . 0 2 2 3 4 7 . 0 0 2 2 6 8 1 9 3 5 . 5 - C , . 0 9 0 1 5 3 0 , . 0 0 7 3 3 5 0 , . 1 2 7 7 2 2 
1 9 0 4 • 5 0 . 0 1 3 9 3 7 0 . 0 2 3 8 7 2 0 . 0 0 6 4 9 1 1 9 3 6 . 5 - 0 , . 0 9 1 3 1 6 0 , . 0 1 4 2 5 8 0 , . 1 2 7 0 0 7 
1 9 0 5 . 5 0 . 0 1 3 1 4 4 0 . 0 2 2 6 1 4 0 . 0 1 1 3 2 8 1 9 3 7 , . 5 - 0 . , 0 9 3 e 4 0 0 . 0 2 0 5 7 6 0 . 1 2 5 1 6 6 
1 9 0 6 . 5 0 , 0 0 9 4 7 4 0 , . 0 1 8 1 0 9 0 . 0 1 7 1 3 2 1 9 3 8 . 5 - 0 . 0 9 8 0 8 2 0 , . 0 2 5 3 8 1 0 , . 1 2 2 9 3 9 
1 9 0 7 . 5 o , . 0 0 2 6 3 6 0 , . 0 1 0 4 0 9 0 . 0 2 4 0 7 7 1 9 3 9 , . 5 - 0 , . 1 0 4 0 9 9 c , . 0 2 8 1 9 9 0 , . 1 2 0 9 6 6 
1 9 0 8 . 5 - 0 . 0 0 6 » 6 1 0 . 0 0 0 1 2 8 o . 0 3 2 0 9 4 1 9 4 C . 5 - 0 , . 1 1 1 6 2 0 C . 0 2 9 9 9 8 0 . 1 1 9 6 9 8 
1 9 0 9 . 5 - 0 . 0 1 7 7 » 6 - 0 , . 0 1 1 6 1 6 0 . 0 4 0 8 5 3 1 9 4 1 , . 5 - 0 , . 1 2 0 0 7 5 c , , 0 2 9 2 8 5 0 , . 1 1 9 3 4 3 
1 9 1 0 . 5 - 0 , . 0 3 0 0 6 * - 0 , . 0 2 3 3 3 9 0 . 0 4 9 7 8 3 1 9 4 2 , , 5 - 0 . . 1 2 8 6 7 4 0 , , 0 2 6 8 9 3 0 , . 1 1 9 8 6 1 
1 9 1 1 . 5 - 0 , » 0 4 2 3 0 1 - c . 0 3 3 3 8 7 0 . 0 5 8 1 4 2 1 9 4 3 , . 5 - 0 . 1 3 6 5 2 1 0 , . 0 2 5 9 7 4 0 , . 1 2 0 9 9 8 
1 9 1 2 . 5 - 0 , . 0 5 3 3 3 6 - 0 . 0 4 0 1 7 5 0 . 0 6 5 1 1 6 1 9 4 4 , , 5 - 0 , . 1 4 2 7 4 9 0 , . 0 2 6 2 9 9 0 , . 1 2 2 3 6 1 
1 9 1 3 > 5 - 0 , . 0 6 2 1 9 2 - 0 . 0 4 2 4 2 5 0 . 0 6 9 9 4 6 1 9 4 5 , , 5 - 0 . 1 4 6 6 5 7 0 , . 0 2 3 9 9 7 0 , . 1 2 3 5 1 5 
1 9 1 » . 5 - 0 . 0 6 8 1 6 5 - 0 , . 0 3 9 3 6 5 0 . 0 7 2 0 4 6 1 9 4 6 , . 5 - 0 . 1 4 7 8 3 4 0 , . 0 3 4 4 9 3 0 , . 1 2 4 0 8 9 
1 9 1 5 , . 5 - 0 . 0 7 0 9 2 1 - 0 1 . 0 3 0 8 6 4 0 , . 0 7 1 1 1 2 1 9 4 7 , . 5 - 0 , . 1 4 6 2 2 2 0 . 0 4 2 7 3 5 0 , . 1 2 3 8 6 8 
1 9 1 6 , . 5 - 0 , . 0 7 0 5 3 9 - 0 , . 0 1 7 4 8 1 0 , . 0 6 7 1 9 2 1 9 4 e , , 5 - 0 , . 1 4 2 1 5 4 0 , . 0 5 3 2 1 0 0 , . 1 2 2 8 5 9 
1 9 1 7 , . 5 - 0 , > 0 6 7 » 8 7 - 0 , . 0 0 0 4 1 2 c , . 0 6 0 7 0 7 1 9 4 9 , . 5 - 0 , , 1 3 6 3 1 3 0 , . 0 6 4 8 9 0 0 , . 1 2 1 3 1 1 
1 9 1 8 , . 5 - 0 , > 0 6 2 5 6 0 0 , , 0 1 8 6 4 ? 0 , . 0 5 2 4 2 5 1 9 5 0 , , 5 - 0 , , 1 2 9 6 5 5 0 , . 0 7 6 3 6 6 0 , . 1 1 9 7 0 7 
1 9 1 9 , . 5 - 0 . , 0 5 6 7 5 6 0 . , 0 3 7 7 2 1 0 , . 0 4 3 3 7 9 1 9 5 1 , , 5 - 0 , . 1 2 3 2 7 9 0 , . 0 9 6 1 2 9 0 , . 1 1 8 6 9 3 
1 9 2 0 , . 5 - 0 . , 0 5 1 1 » 0 0 , , o 5 4 e o o 0 , , 0 3 4 7 5 2 1 9 5 2 , , 5 - 0 , . 1 1 9 2 9 4 0 , . 0 9 2 7 0 1 0 , . 1 1 8 9 8 3 
1 9 2 1 , , 5 - 0 , , 0 4 6 6 9 0 0 , . 0 6 8 1 0 9 0 , , 0 2 7 7 2 8 1 9 5 3 , , 5 - 0 , , 1 1 5 6 1 1 0 , . 0 9 4 9 1 9 0 , , 1 2 1 2 4 5 
1 9 2 2 , , 5 - 0 , , 0 4 4 1 6 9 0 , , 0 7 6 3 3 4 0 , , 0 2 3 3 5 0 1 9 5 4 , , 5 - 0 , , 1 1 5 9 2 0 0 , . 0 9 2 1 1 2 0 , , 1 2 5 9 8 0 
1 9 2 3 , , 5 - c . , 0 4 4 0 2 7 0 , , 0 7 3 7 9 1 0 , , 0 2 2 3 8 2 1 9 5 5 , , 5 - c , , 1 1 9 4 9 6 0 , , C e 4 2 3 8 c , , 1 3 3 4 2 4 
1 9 2 4 , , 5 - 0 , , 0 4 6 3 5 1 0 . , 0 7 5 5 0 1 0 , , 0 2 5 2 1 6 1 9 5 6 , , 5 - 0 , , 1 2 6 2 1 1 0 . . 0 7 1 9 1 9 0 . , 1 4 3 4 8 0 
1 9 2 5 . , 5 - 0 , , 0 5 0 8 7 3 0 . , 0 6 7 1 7 6 0 , , 0 3 1 8 2 4 1 9 5 7 . , 5 - c . , 1 3 5 5 4 1 0 . , 0 5 6 3 9 1 0 , , 1 5 5 6 9 9 
1 9 2 6 . , 5 - 0 , , 0 5 7 0 3 2 0 . , 0 5 5 1 0 3 0 , , 0 4 1 7 5 9 1 9 5 8 . , 5 - 0 , , 1 4 6 6 4 6 0 , , 0 3 9 3 5 9 0 . , 1 6 9 3 1 0 
1 9 2 7 , i 5 - 0 . , 0 6 4 0 7 2 0 . , 0 4 0 9 5 5 0 , , 0 5 4 2 2 0 1 9 5 9 , , 5 - 0 . , 1 5 8 4 8 3 0 . 0 2 2 7 8 6 0 . , 1 8 3 2 9 7 
1 9 2 9 , , 5 - 0 , , 0 7 1 1 7 4 0 . , 0 2 6 5 5 5 0 . , 0 6 8 1 5 7 1 9 6 0 . , 5 - 0 . , 1 6 9 9 5 3 0 , , 0 0 3 6 3 4 0 l , 1 9 6 5 2 1 
1 9 2 9 . , 5 - 0 . , 0 7 7 5 8 9 0 . , 0 1 3 6 2 4 0 , , 0 8 2 4 0 3 1 9 6 1 . , 5 - 0 . , 1 8 0 0 5 4 - 0 . , 0 0 1 3 8 9 0 . , 2 0 7 9 5 8 
1 9 3 0 . , 5 - 0 . 0 8 2 7 5 6 0 . , 0 0 3 5 5 4 0 , , 0 9 5 8 2 8 1 9 6 2 . 5 - 0 . 1 3 9 0 1 0 - 0 . , 0 0 6 0 5 8 0 , , 2 1 6 3 4 4 
1 9 3 1 . , 5 - 0 . 0 8 6 3 8 8 - 0 . , 0 0 2 7 5 9 0 . , 1 0 7 4 6 8 1 9 6 3 . , 5 - 0 . 1 9 3 3 7 3 - 0 . , 0 0 4 7 9 9 0 . , 2 2 1 3 0 6 
1 9 3 2 . 15 - 0 . 0 8 8 5 1 0 - 0 . , 0 0 5 0 1 5 0 , , 1 1 6 6 4 0 1 9 6 4 . 5 - 0 . 1 9 6 0 6 7 0 . , 0 0 2 2 5 7 0 , , 2 2 2 4 4 7 
1 9 3 3 . , 5 - 0 . 0 8 9 4 4 9 - 0 . 0 0 3 5 0 1 0 , , 1 2 3 0 0 6 1 9 6 5 . 5 - 0 . 1 9 6 3 8 5 0 . , 0 1 4 2 7 8 0 . , 2 1 9 8 9 5 
1 9 3 1 . , 5 - 0 . 0 8 9 7 6 5 0 . 0 0 0 9 9 3 0 , , 1 2 6 5 8 5 

3 . - L O N G TERM PERTURBATIONS IN POLAR MOTION 

3.1 - Because of the existence of the long period terms shown up 
by the analysis of the series of latitudes observed in the ILS stations, 
polar motion presents long term fluctuations. These fluctuations may 
be expressed as a function of the periods Ti = 16 and T2 = 26 years, 
knowing the amplitudes and the phases of the two components x and y 
of polar motion by means of the relations 

x = Ax sin + Bx\ , 

)Lt [ 6 ] 
y = Ay COS F ^ - + -BY) . 

Substituting these latter in the well-known relation of Kostinsky 

A&M = sin + = x cos A") + y sin A<" 

it is possible to calculate the quantities Ax, Av, Bx and By con-
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tained in [6]. By doing the calculations, the following expressions 
are arrived at: 

These represent the long term components of polar motion. The 
comparison of these relations with those previously calculated ( n ) and 
given by [1] better shows up the fact that the explicitation of the term 
with period Ti leads to a variation in the amplitude and the phases in 
the other term. 

4.2 - The existence of long term variations in polar motion revea-
led, as has been said, by Markowitz (8) has led various theoreticians 
to at tempt a plausible explanation of this phenomenon. 

This is not the best place to enter into details on these theories. 
We feel, however, that it is useful to point out tha t Abraham (1), and 
later Busse (2) proposed two theories based on a "bea t" phenomenon. 
In particular, the theory proposed by Busse provides for a long term 
polar motion (24 years) caused by precessional motion in the inner core 
on an eigen-frequency. This motion is supposedly characterized by 
the existence of a long term libration of positive circular polarization. 
The polar motion expressed by equations [6] may be held to be in 
agreement with what is expected according to this theory. 

(1) ABRAHAM II. J . , 1968. - Fluctuations in the motion of the mean Pole and 
the rotation of the Earth, " Cont inenta l d r i f t , secular mot ion of t h e Pole, 
and ro t a t i on of t he E a r t h " , I .A.U. Symp. No. 32, D. Reidel P u b l . Comp. 
Dordrech t -Hol l and . 

(2) BUSSE F . H. , 1970. - The dynamical coupling between inner core and 
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Hol land. 
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