
Diurnal variation of horizontal magnetic force
at Kodaikanal

A. TIIIHUVENGAllATIIAN

Solar Physic.. Obsermwr!l, Kodaih mal
(Receitoed 030 ;lIarch 19.503)

AR~THACT. The diurnal vnrjution of hoelaonta l force at Kodnikanal on each (If the intemafionn l quiet
dnYII durjn ~ t he sum me r !lol!!t k "'!l of t he ~"l'n r~ J!14H-I II,-,1 i :ol Mlhjt'rtN! to ha rmo nic Il.lIaly !'l i!ol. T he harmonle co.
efflcie nts (If tht· sa me pe riod art! plot ted un a hurmnni c d ial . In th e CIl" C of a Atrict l)' persist en t per iodicity,
effected on ly h~' mndum errors, the probable pr,,' r fij(ut\· wi ll he n ci rcle. Fur t he :!4-huurly wave the proh.... ble
"nut figure iii found to l M-' an 1'IIiJllw hrwinjl ti lt' rati o of the IU.Cl'l. I · MO. Til t' dirf'('fion of the major ax il; indicat es
that the amplitude ,-ariell mil ch more thlln the p hase. An a t te-m pt h mach- to find ou t whether t hts la rge
vari ati on in am plitude ca n lit' accounted fur b)' re gular (,3 U>1P1l Ii k (· d l'JZ' rt't· of flh;~ur~nl~, \'ariati on, of lnm~t

number e tc . xunspot numbe-r accoun ts only to a smal l extent for thle Illl)rf' vartetton of the emphtnde. 'The
variabilitv ill m.....th· for t uitous. It i.. al so notice d thut tUI the value of thf' liNt harmoni c coeffieient dec reases ,
th{' CHrN';pnll ( l ill~ ;It'('n·tll'C in t he !'t'colHI harmonic CiX·t1it.·jl'n l hi 1('!IIl and the second componen t may even be
larger Hum the tirst when the lut te r ill \'f'r)' ,..wall.

The quiet -day diurnal variation of
magnetic clements at a place und ergoes
ir regular or fortuitous changes apart from
those depending on seasonal and sunspot
cycle vuriu tions. The form er are also im
por tant , since any th eory of diurnal magne
tic variation must be able to account for the
fortuitous variations as well, These irregu
Jar variations at different observato ries have
been studied bv Chapman and Stagg
(1929, 1931), Bar tels (19:12) and others.
Kodaikanal magnetogra ms are part icularly
suitable for such a study, since here both the
diu rna l variation in the horizontal force and
it. variability are large.

e. Tlte ~4 honrly values of ll-ayorages for
sixty minu tes centred at the fnll hours of
Greonw ich mean time-are corrected for
non-cyclic varia tion and subjected to ti le
usual harmonic ana lys is. Tile harmonic
coefficients are further corrected for the use
of hourly means so t hat they represent in
stantaneous values (Chapman an d Bartels,
Geomagnetism). The phases are ex pressed
in local mean time of Kodaikanal, TIIO
harmonic coefficients, thus obtained, are
plotted on the harmonic dial. In the case of a
strictly persistent periodicity (amplitude and
pha se both constant), a ffected only b}' ra ndom

errors, t he cloud of points in th e harrn o
nic dial tends towards a synunetric distri
bution. The dispersion ca n be expressed by
a single number and a probable erro r circ le
drawn about tlte centroid of th e cloud of
points. There are cases, however, in which
the cloud is considerably elongated in some
di rect ion and the probable-erro r circle is
to be rep laced by an ellipse. If th e harm onic
coefficients, aT} I b.., be represented along
the x and y axes, «« , Gy be the standard
deviations of t he x and y eo-ordina tes and r
the correlation coefficient between x and !I,
t he major axis of th e proba ble error ellipse
is inclined at an angle 8 to the x-axis given
by Bartels (19:12)
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The lengths of the majo r and minor axes
are ltiven by
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= 0 '8:126 ". , 0·8.126", Ba}'.

3. The ellipticity may be either dne to its
presence in t he parent-population itself or
dne to sampling deviations from a circular
parent -population, J. W. Manehly (1940)
defines
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