
r i n s t a n t au sujet de la derive du pole moyen. 
Comme l'a remarqu6 avec pert inence Fedorov, 
si nous sommes forces d ' abandonner pour rin
s tan t tou te t en ta t ive d 'e tudier le mouvement 
seculaire du p61e, c'est 6videmment moins grave 
que de parvenir a des conclusions fausses sur ce 
mouvement . 

Ainsi done le mouvement seculaire devrai t 
I t r e dissocie de celui de la polhodie, ce qui pr6-
senterait l ' avantage de la centrer sur l'origine et 
de fournir des corrections de variat ions de 
longitude plus prat iques pour les observations 
horaires. Cela revient a eliminer les fluctua
tions de la la t i tude moyenne des diverses sta
tions (comme nous en avons deja mont re la 
necessit6 en 111.3) et les a rguments qui s 'opposent 
a 1'introduction de s ta t ions independantes du 
S.I.L. dans le calcul de la polhodie elle-meme 
(et qui reposent essentiellement sur la na ture du 
terme annuel z de Kimura) ne jouent pas dans le 
cas de l 'etude du mouvement seculaire a condi
tion que toutes les courtes p6riodes et notam-
ment celle d 'un an soient correctement filtrees. 
Le mouvement seculaire doit etre calcul i a 
part i r de toutes les s tat ions ou les variat ions de 
lat i tude on t 6t6 6tudi6es assez longtemps que 
pour permet t re 1'application de la combinaison 

Les variat ions de longitudes 6ventuelle-
ment d£cel6es par les operat ions mondiales des 
longitudes pourraient egalement etre introduites 
dans ces calculs. 

5. Quelles peuvent e tre les causes de ces 
derives? Cons ta tan t l ' inexacti tude des mouve-
ments propres adoptes pour certaines etoiles des 
programmes et demon t r an t sur tou t que dans 
1'application du programme il existait une dis-
symetrie systematique marquee ent re les di
verses stat ions (frequence variable d 'observation 
d'etoiles faibles e t d'etoiles en fin de groupe selon 
les observatoires). Melchior ava i t interprete la 
derive comme due aux inexacti tudes des mouve-
ments propres des etoiles utilisees. Sur la base de 
cette interpretat ion Phill ippov et Sekiguchi on t 
repris independamment les calculs de reduction 
et ont montre que la derive subsistait indepen
damment de cet effet. 

Sans doute doit-on considerer que des effets 
a tmospher iques in terviennent ici mais d 'une 
maniere qui reste confuse pour nous (anomalies 
de refraction liees a la dispostion des groupes 
d'etoiles pa r r appor t au zeni th?) . 

6. Ces restrictions e t a n t faites sur l 'exacti tude 
des derives que Ton peut me t t r e en evidence 
dans le mouvement du p61e, on considerera avec 
prudence les coincidences a vrai dire t roublantes 
que Ton a relevees avec les variat ions seculaires 
de la vitesse de rota t ion de la Terre . Sekiguchi 
a remarque qu ' aux deux per turbat ions les plus 
marqu6es de la derive du p61e moyen : 1922 et 
1936 eta ient associees des per turbat ions aussi 
brusques de la vitesse de rota t ion de la Terre . 
II propose de les a t t r ibuer a un couplage eiectro-
magnet ique entre le noyau et l'ecorce terrestre. 

Enfin, faisant abs t rac t ion de ces per turbat ions 
e t cherchant a deceler seulement l 'allure moy
enne de la derive du p61e de 1900 a 1950, on con
s ta te avec Cecchini que le deplacement du centre 
de gravi te de la polhodie (p61e d ' inert ie Nord) . 
en 50 ans aura i t ete de 0T091 (2,7 metres) suivant 
le meridien 37°50 / W (direction de Terre Neuve) 
ce qui serait assez bien explique par la fonte des 
banquises et des glaciers e t la repart i t ion des 
eaux sur les oceans. 

CONCLUSIONS 

Nous pensons avoir mon t re ici la complexite 
des probiemes qui res tent a t rai ter . Le gain en 
precision que Ton obt iendra grace aux nouveaux 
ins t ruments conduira certes a de nouveaux pro-, 
gres mais seule une tres longue suite d 'observa-
tions de tous ces phenomenes permet t ra d'en 
degager les lois fondamentales . 
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D I S C U S S I O N 

D R . PAUCHENKO* remarked t h a t Dr . Melchior 
said in his communicat ion t h a t until now no one 
has given any explanation of very s trong d a m p 
ing of the free nuta t ion of the ear th , as found 

* Grav ime t r i ca l O b s e r v a t o r y of t h e A c a d e m y of Sciences 
of t h e U k r a i n i a n S.S.R., P o l t a v a , U .S .S .R . 

by Drs . A. M. Walker and Andrew Young. These 
results m a y be questioned, not because of the 
defects in the method of analysis, b u t because 
of the character of the d a t a used. 

T h e method of harmonic analysis proposed by 
Dr . Jeffreys and developed by Drs . Walker and 
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Young can be applied only in the case where the 
coordinates of the pole used for the analysis con
tain no secular par ts . T h e coordinates of the pole 
used by the Internat ional La t i tude Service do 
not satisfy this condition. T h e only system of 
coordinates which contain only the periodic par t 
of the movement of the pole is t h a t of Dr . Orlov. 

Dr . Pauchenko added t h a t he and his col
leagues had applied a method of calculation 
similar to t ha t of Drs . Walker and Young to 
analyze the coordinates of the pole in Dr . Orlov's 
system from 1897 to 1957. T h e y found the t ime 
of relaxation of the free nu ta t ion of the ear th to 
be equal to 90 years, and Chandler ' s period to be 
equal to 432 days. T h e value thus found for the 
t ime of liquidation of the free nu ta t ion of the 
ear th provides, apparent ly , only the lower limit 
of this magnitude, taking into account t h a t the 
liquidation t ime and the t ime of systematic ob
servations of the movement of the pole are of 
the same order of magni tude. 

Dr. A . Y O U N G , * speaking of Dr . Melchior 's 
second problem, commented on the magni tude 
of the variat ion which Dr . Melchior found in the 
Chandler period. Having solved a linear differ
ential equation with certain constants ( t reat ing 
the period also as constant ) , Dr . Melchior found 
a relation between those constants and the axes 
of the forced annual elliptical motion. Dr . Young 
considered t h a t this was therefore a relation 
between constants and not a functional relation 
between variables. He would like to ask if Dr . 
Melchior had investigated the effect on the 
linearity of the differential equat ion of the vari
ation in the Chandler period. Dr . Young said 
tha t he had made an, as yet , incomplete investi
gation of this using a sinusoidal variat ion of the 
Chandler period based on Dr . Melchior 's pub
lished results and found t h a t there was reason to 
believe tha t it is not permissible to t rea t the 
equation as linear if those results are correct. 
If this is so, Dr. Young concluded, then there is 
a contradiction in the mathemat ica l t r ea tmen t 
of the problem. 

Dr. FEDOROV, commenting on Dr . Melchior 's 
paper, said t ha t he did not wholly agree with the 
opinion tha t the apparen t variat ions in the 
secular motion of the pole are connected with a 

* Un ive r s i ty of Liverpool , L iverpool , E n g l a n d . 

change of the Internat ional La t i tude Service 
observing program. 

If only these observations are taken into ac
count , the largest changes in the motion of the 
mean pole are found in 1922 and 1936. I t was 
abou t this t ime t h a t the I .L.S. program was 
changed. However, it was also a t this t ime t h a t 
irregularities in the ear th ' s velocity of rotat ion 
were detected. Therefore, if one takes into con
sideration only the coincidences of t ime, it would 
be possible to suppose t h a t the velocity of the 
ear th ' s ro ta t ion changed because the I.L.S. 
adopted a new program of observations. 

In addit ion, Dr . Fedorov though t t h a t a t the 
t ime when the program was changed there were 
in reality no changes in the motion of the mean 
pole (real or spurious) and t h a t Dr . Melchior 
introduced them artificially. Let us suppose t h a t 
we have a cont inuous curve. Using Dr . Melchior 's 
method we can always obtain a break and, be
sides, a t any point . If we divide our curve in two 
par t s by a s t ra ight line x — a, a being an arbi t r 
ary constant , and approximate the left and r ight 
par t s of the curve by s t ra ight lines, it is obvious 
t ha t in a general case these two lines will have 
different directions and will intersect the line 
x = a a t different points. F rom this, as we see, 
it does not follow t h a t the initial curve has a 
discontinuity a t x = a. 

Dr. MELCHIOR answered Dr . Young by saying 
t h a t the variat ion of Chandler ' s period which 
can be observed has the character of a slow fluctu
ation, and t h a t it is not possible to assign a real 
period to it. He added t h a t all methods of 
analysis of the problem gave results in accord
ance with those obtained by using the formulas 
given in the second problem. 

T o Dr. Fedorov, Dr. Melchior replied t h a t in 
a t t empt ing to refute his thesis t h a t the secular 
motions observed for the mean pole are fictitious, 
Dr. Fedorov admi t ted a priori t h a t the secular 
movement was real. Dr . Melchior noted t h a t the 
transfer of axes of coordinates a t ta ined by his 
method coincided with those indicated by 
Kimura and Nicolini by a completely different 
method. Finally, it should be pointed ou t t h a t 
according to very homogeneous observat ions a t 
Greenwich, there was no drift following the ox 
axis; can one logically admi t t h a t drift is found 
only following the oy axis? 
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