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Terrestrial magnetism. - "Do t/Ie forces caltstnll the diurnal 
variation of tm'restl'ial magnetism possess a potential?" By 
Miss ANNIE VAN VI,EUTEN. (Cornmunicated by Dr. J. P. VAN 

DER STOK). 

(Communicaled in the meeting of June 30, 1917). 

1. In their ana,lysis of the diurnal field of variation, SCHUSTER 1) 
and FRITSCHE 2) assumed that this field possesses a pot~ntial, the 
necessity of this hypothesis not being pl'oved a priori. For a test by 
means of integration along a closed curve on the surface sufficient 
data are still lacking, but anoth~r method enables us to inqnire how 
fal' the horizontal forces can be deduced from one and the same 
fUllction. f 

Acc0rding to the daussian theory the potentialof the terrestrial 
magnetic field is detel'mined, when we know: 

either the Northcomponent over the sUl'face, or the Eastcomponent 
over the surface and the values of the force, directed North along 
a curve joining the two poles. 

As in tb is case tbe forces are those eausjng the dim'nal varlll,tion, 
henre complete!y periodical, the Eastcomponent on the sUl'face alo11e 
is sufticient to determine the potential. 

When fOl' a number of points on the surface b.X and b. Y are 
given, we ('an deduce from b.X a function :trx representing the 
potential, if there exists Bueh a function; in the same manner we can 
dedllce from b. Y a function :try and compare these two expressions. 

2. From the dillrnal \-ariation at Pavlovsk (59°41 N. 30°29 E.); 
Sitka (57°3' N. 135°20' W.); fl'kuutsk (52°16' N. 104°19' E.); De 
Bilt (52°6' N. 5°11' E.); Clleltenlzam (38°44' N. 76°51' W.); Zi-ka 
Wei (31°19' N. 121°2' E.); Honolulu (21°19' N. :158°4' W.~j Bombay 
(18°54' N. 72°49' E.); Buitenzo1'g (6°35' S. 106°47' E.) and Samoa 
(13°48' S~ 171 °46' W.), all for the pel'iod 1906-1908, for each of 
the eompónents a fllnetion has been deduced in this manner. 3

) 

\ 

1) The Diurnal Variation of Terr. Magn. Phil. Trans. Vol. t80 (1889) A. 
~) Die Tagliche Periode der Erdm. Elemente St. Pelersburg 1902 
3) This research is ll'ealed more at length in a thesis for the doctorale. 
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TABLE 1. 

SUMMER 

1TX 1- 1.10 2.96
1
-11.45 1.811- 8.331- 1. 611 27. 71 1- 5.761 I 601-4.36 

~y 1- 6.42 - 1.89 - 3.02 18.581-34.411-29.771 46. 67 1 29.881-0.311-3.36 

WINTER 
~ 

nxl 22.99)- 1.301 6.36 - 0.61 -13.31 1.71 1.78 - 0.87 0.50 -0.51 

1Jg ! 1.34 - 7.19 - 2.17 23.88 -3526 -37.11 55. 97 1 37.941-3.00 1.55 

SUMMER 

~:r 9.16 - 1.91 2 621 0.94 0.26 2.31 - 4.01 2 031 0.03 -0.43 

~!J 11.63 - 4 02 1.221- 0.86 0.44 1.59 - 4 44 3.111-0 29 -0.36 

WINTER 

~x 10.111- 1.53 - 3.05 1.961- 0.53 0.73 - 4.27 1.73 o 26 -0.52 

~y 15.801 5.74' - 8.17 3. 7~l 0.43 - 0.88 - 5 23 3.82 0.31 -0.22 

, 
glnll and /lm are the coeffieiellts of the fl1nction pm, whtch GAUSS I1sed 

1l 71 

in his "Allgemeine Theorie des Erdmagnetismm,", where: 

V n=oo 
-=:E Pil 
R n=1 

nl=ll 

Pn = :E ((t cos m .À. + hnl 
sin m J.) p m 

m=1" " 11 

). represents the geographieal longitude, V the potential, R the radius 
of tbe eal·th, the functïons ~, diifel'ing from the spherical harmonies 
only by a numerical factor. 

It is worth nohce that most of the eoefficients in ~x are much 
sn/aller than those in :Jrg, whel'eas the sign is not always the same. 

3. If we want to know what part of these differences may be 
ascribed to the ehoice of the sets of observations, we have first to 
find out how far these coeftlcients represent the t'esnlts of observation. 

In order to avoid disturbing inflnences as much as possible, we 
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used the diurnal variation on "quiet" days; in consequence ,of the 
use of the "international" quiet days the material for all the stations 
refers to the same days and therefore is as hornogeneou8 as possible. 

By means of the ealculated values of g and h the FouRmR-coeffi
cients för the diurnal variation were obtained for the place5 used 
in the calcnlation, and for the 10 stations aI! avel'age deviation 
between ('alculated and ob~erved amplitude (positive and negative 
values taken with the same sign) was found, amounting to 

34% in the diurnal, 35% in the semi-diurnal period for b.X 

20% "" " 16% " \" " "" b. Y 

4. For a detel'mination of the harmonie coeffieients at othel' places 
a grap/tic interpolation is the most sllitable. The calclllated point& in 
the diagram are! joined by a smooth curve, by means of which the 
coefflcients for each illtermediate latitude ean be re ad ofl". Moreover 
we can decide how far observations made at stations situated outside 
the intel'\i'al 60° N.--14° S. follow tbe curve of the calclliated points. 

A tebt in this manner gave satisfactory resnlts and led to tne 
following conclusions: 

a. In the main the curves would show the same charactel' if 
more stations had been llsed for the calculation. 

b. The difl"erence between 1l~ and :rry cannot be completely at
tributed to insllfficient observational material, i.o. w: 'TIhe forces causing 
the 'diurnal variation, taken as a whoie, do not possess a potential, 
although it l'emains al ways possible to dedlH:e part of these fOl'ces 
from a potential. 


