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CUSpS and Distortions in Ionospheric FI-Iayer
observed over Kodaikanal

K. s. SA:NKAlt AN

A strcypltysical Observafory, [(oduikanal

(Receiver! 17 Dctober 19(2)

A HSTIL\ CT. A spC' d a ll'lt luly vf CUSPSlllH1 dlstortlonsiu F I.layt·rl m ccs h KS boen med c from
ionogra ma uht uincd at Kodnikanal during fl. pt..d od of a bout hulf a solar cyc le . T wo dlffercnt
t~'pe:'l of disturbance have In-en noti ced. Th e firs t O ll t' iii l\ stt\ti unar y typo occ ur ring ncar tho
low frequency end of t he !,') .)ay('f trace , It. j il suggest ed t ha t. the se rid ges (oulll l in the (' OUI"8f" of
B tli!"! urbunce arc con ne ct ed wit h t he };:!.]n)'t"r. In th e seco nd type, the ousp nppenra to move al11 U/.I:
th r- vir tuul helght curve IIl1d t hese a te ascr-ibed to travelling wav c-type dlet urba nce . It. il'l ,,11'1(1 (1I 11 ml
th at t hCMl' d i!Otur l ~lIl ('l'" nrc 1~'l(wil\t {' c1 with th o dieappeerancc of efI' IBtori,.1 }; s on me gncticnlly
di t<t.ul"1l1"tl dayll. An expla nat ion of th e pbcnorucnon il'l attempte d in tenne uf int er-nul gra vity
wn vr-...prolH'l" I"l! IJ) ' IJ j(l('K(1tl{jO).

1. Introduction

CU:-lI':S unrl ri 4 1ge~ a re kUO WIl to occur i ll

f'fjllatoria l iouograms quito frequent ly (Skin
ncr, Brown fi nd \\rright ] 95·1). A special
~hllly of iouognuus ohtni ned at Kodaikanal
(Geoma gue tio lutitude : oQ·n N; Dip: :Jo'5N)
hali been Illude dur ing a per iod of more Hum
half a ",111 1' cycle. Two different type. of
distortion in F l - lnyer trace could he dis
t inguished; one being CllSP S of a stat ionary
type ocourriug a t the low frequency end of
PI-Illyer trace, while the ot her ty pe which
is fou nd to move along t he virtua l he ight
curves, could 1w asc ribed tn travelling wnve
disturbances, as advocated hy Munro (1950).

T wo different. sets of analysis a rc present ed
in thi s Ilfl I)t:l I'. One comprises the variation. of
tho frequency of occurrence of ridge
type d isturbance with se..LSOIl , solar cycle
and also with magnetic act ivity. The
other analysis concerns distort ion.... in iono
gra m due t ;) travelling wave-type dist urbuu ce
and iK based Oil a detai led study of day-t ime
ionograrns t hrough a year.

2. Frequency of occurrence of the cusps or rl11ges In
PI -layer traces

lonogra lll~ obtained a.t Koda ikanal
with a C-:l ionosonde were scrut inized for
detecting the presence of ridges in F I-Iaycr
[virt ual height truces) from March 195:1
through February 1958 for <lay-light hours

between 0i00 und 180fl 1ST (8~o·5 1~ ) [ T).

The frequency of occu rrence at each hal f hour
of tho day wa.~ caleulat ed and expressed in
perceutage. Ledges, obviously due to B2
layer or sequeutial Bs , have heen omit ted
from this nnnlysis. The criterion taken for
t his el iminl\tioil W I1K whet her a discont.inuit v
was present botwocn E~-Iayer and Pl-Ia.)"t;r
traces. At> far as possihlu, e lll" p1o\ suspected
to be due to travelling wave-type disturbances
were also eliminated (sec Sec. 3).

(a) ScwuJllal and sun spot (,!Jcle rar iatioue -«
Tile Frequency of occurrence of ridges has
been calculated for four different Mt.mSO IlS

(Equinox I-.:\l11l'ch awl April; Suunner-i
.:\1a)" to August : Equinox Llc-Soptembcr nnd
October: and ,rinter- Ko\"elllher to Fehr u
aryl. Two illust rat ions are given in Fi~. l (a )
and 1(11). Tn sunspot minimum, max imum
inc idence of ridges, irrespec ti ve of Rea SOIl, is
observed between 09:10 nnd 1000 1ST in
t he mornin g and between 14:m and 1530
1ST in t he afternoon. In summer, t ho fre
quency is more in t he afternoon than in tho
morning, whereas in winter the case is the
reverse. Equinox [ and Equinox II condit ions
appear to be similar to summer and winter
respect ively.

During sunspot maximum, t he frequency
of occurren ce is maximum aro und l:WO to
1400 1ST. The percentage of occurrence,
















