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Diurnal Magnetic variations near the Magnetic Equator
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(Receire, [ i .I[qy /953)

The diurnal vurint iou of II at Huanca vo
i ~ found to be oonsidernbly larger than t1~at
expected in ouch regions. McXish (19:1,)
oxplaincc:l the large va riation as follow....
Accon ting to the dynamo theory the main
clectromctric forces aTC induced in middle
and higher lat it udes, which drive the cur
rent e..ustwards in 10\\" latitudes, where, if
the gcol-Irnphic and geomugnetic equators
coincide, it is opposed hy th e elect romotive
forces ind uced there, bat if the two equators
arc apart, then in rh« region between these
two, the electromot ive forces induced there
help the current flow. resu lting in its ('11

lmnremout. Chukrnvarty (19·tG) suguest 
ed geomugn ctie control of t he d iurnal vnriu 
t.iou ill low latitude». Bg"dal (l!l 17) showell
from the dnta of some stations in and nenr
the equatorial rt·gion tha t th e diurnal mag
net ic vuriut.iou wns sym mot ricul abo ut th e
magn etic equator. li e suggested that tho
nugmontn tion of dIP. range of II in n narrow
zone nea r the magnetic equator might. he
due 1.0 a varyi ng elect ric current flowing
in a very narrow zone of the atmosphere
above tho mag-netic equator at, a height
of about IIX) km. Chapman (1948) found
that di urn al variation was large at. places
near which the magnetic equator eros,..pcl

the J!:cogmphic equator at. a steep auulc nnd
was less nt. places where t he change in the
lat itude of the mugncr ic equator was xlow.
~I a rtvn (1!l1n) was of the view tha t the
distrilllltinTl of diurmu mnge was svmnu-t
rical about au «quutor between th"e mng
netic awl W'onlflgllrt iC' equators. II (' nu-n
t.ioned that ~lc~ i :o.1a ·8 theory did not npp('ar
to account for the observed effect s as al
though it gave approxima te sym met ry
about the mag netic equator it did not ac
coun t for the large enhancement, He
thought that the enhanc emen t was more
likrly to be du e to an increase in conduc
t ivity of th e ionosph ere near th e magnetic

equator. Pr ice and Wilkins (1951) from
au ann lysis of the Hq field for th e pular year
]n;\:!·33 found that the maximum variation
occurred bet ween th e magnetic and geo·
magnetic equators in Africa and South
Anlrri('u, and to the south of hot h t hese
equa tors in the Far East , and that the line of
maximum var iation moved in a di rection
opposit e to th at or the sun.

Chapman (l\l51) exami ned th e question
taki ng into account the observations of
Giesecke in South America in 1919 nnd
preslllll ahly those of Gulatee in Indi a
in I!lW. 110 ment ioned that th e
observed lateral limitat ion of th e baud
of abnormal II range showed th at ~lcX ish '8

explnnntion, according to which th o distri
hu tio n of II range should be fairl y smooth ,
Will" at t he most 11. cont ributory cuuse and
perhnps not the main cause. He stated in t he
sumruary: ., Th e nhnormnlly largo runge of
tho daily var iat ion of th e horizontal (or north )
r-cmponcnt of magnet ic force ove r Hu an cavo
in Peru indicates the daily rise and dec li~lo
of u concentrated east ward electric current
above that station , superposed 011 the 1I0r

11101 1 current distribution respo nsib le for
the tiaily mngnetic va riat ion Sq. The name
r-lectrojet is ~uggested for th is concent ra ted
current. X(,w investigat ions indicate the
occurren ce of the oloctrojet also over Africa
and Ind ia . To determine the height, in
tensity, width and ret urn current flow of
tJH' elect rojet , it is necess.ary to determ ine
tho abnormality in t he da ily range of tho
vertical (and perhaps also of t he east)
fort-e, at stations north and sout h of the
electrojet. It is suggested that t he Bomha}; oj
and Manila daily Z va riations already con
finn the existence of th e abnorma lity a lso
in this element " 0 lie also ca lculated th e
distribut ion of th e ium al rnnge of II an d
Z under d ifferent conditions of heigh t,
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