Vol. 47, No. 13
July 5, 1978

451

= —— e

LETTERS TO THE EDITOR

—— -

ON THE HEIGHT CONTROL OF THE ONSET
OF EQUATORIAL SPREAD-F

RATHER extensive information exists in literature on
the morphology of spread-F (sppearance of diffuse
echoes 2t F-region Lights on jonograms) at equatorial
latitvdes, Tlre origin of equetorial spreed-F is
widely considered to be due to partial reflections from
smiall field aligned irregularities in F-region ionization?!,
However, the physical processes responsible for the
initiation znd meintensnce of the irregularities that
cause spread-F are yet to be established, The phenoe
menon of equatorial spread-F is now being studied
with renewed emphasis in view of its effect on VHF
and UHF radio wave propagation and the recent
imterests in transionospheric radio wave propagation,
As far as the synoptic studies from ground based
ionosonde data are concerned, the current approach
is to make use of the original ionogram data (instead
of the earlier prectice of sing published foF2 data)
to gain a befter insight into the phenomenon®s,

One of the well documented features of equatorial
sprezd-F is the close essociztion of its onset time and
occurrence with the post-sunset rise of the Feregion2:~7,
From a compearative study of the average nocturnal
variation of A'F on nights with and without spread-F
Rzo® inferred the presence of a threshold height of
about 400 km for the occurrence of spread-F in the
post sinset period, around a period of high solar
activity, The VHE scetter observations of Farley
etal? also indicate that the bottom of the F-region
15 {0 be above some threshold ajltitude for the irregue
larities and hence spread-F to manifest, In a very
recent detajled study,® we have found that there is
no particular threshold height for the botiom of the
F.region, for the onset of equatorial spread-F in the
post sunset period, under high sunspot zctivity condi-
tions (mean sunspot pumber = 185), This prompted
us to further examine the height dependence of the
onset of equatorial spresd-F under low sunspot ecti-
vity conditions, because the behaviour of equetorial
ionosphere is known to be majkedly different at low
sunspot #ctivity compared to ligh sunspot activity
conditions. The study is bzsed on the original quarter
hously ionogram deta ot Kodezikanzl (Geo, Mrg,
Lat, 0-6° N, Dip 3-5°N) for a two year petiod, Jen,
1963-Dcc. 1964 of low sunspot fctivity (meen sun-
spot number = 19), The analysis essentially consisted
of a careful examination of the quarter hourly jono-
gram data in the post sunset period and the values
of k' F at the Srst post sunset eppearence of spread-F
are noted down for individuel nights. The value of
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h'F is taken to represent the true height of the bottom
of the F-region following accepted practice.

KODAIKANAL
1963-04
400 FaNGE EGHIEF! FREQUENCY
L -y
130 - o .:.l
--u ‘l'“.. ’
-
Eﬂﬂf"n L pp- - - l. CINONT S
R - . C
P00 = . °
9
8
200U
IV N SR N S ———
LR el
— ::m[ ’ * ’
: e .
o ] =g o '- ]
Ly - % » +
L ﬁﬂﬂ'":i.‘ r‘i L ] » D'Huﬁ“ 'y
= -.* L & .
-

JNMOENTHE

g RQ 8 |+ 40 oG G 40 82
’5‘!

FiGg. 1. Mass plots of &' F corresponding to the
first post sunset appearance of spre2d-F at Kodai-
kzpal during the period: Jonuary 1963-December
1964,

In Fig. 1 2re shown mass plots of 4’ F at the time of
the first post sunset appearence of spread-F corres-
pending to individual nights, as a function of planc.
tary geomagnetic index, Ap, The mass plats are
drawn as a function of Ap because the post sunsct
behaviour of A'F at equatorial latitudes is known
to be influenced by geomagnetic eactivity and hence
could contiibute to variability in the values of &'F
on individual nights, The season-wise byeehup s
felt necessery as the earlier work of Reo? indicates
the cccuirence of spreed-F essoclated with dstferent
heights of the F-1egion to be dependent on season,
Fusther, it is felt desincble to exemine moss  plots
of ' F sepriately for diffcient types of spread-F
configurations in view of our observation that the
spread-F configuration is not the same on [ndividual
nights at the tyme of the onset. This s all the more
appropriate e the VHF scatter observations of Forley
et al ¥ refer to a peiticvlar type of sprewd-F wherein
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itregularities are present only 2t the bottom of the
F-regton. In this study, spread-F configurations at
ihe time of onset are divided into three groups: range,
complex and frequency. The range rroup consists
of two t¥ypes of configurations, one wherein spreading
is present only at the low frequency end of the F-
layer trace with clear cut foF2 cusps and the other
wherein spreading is present over the entire frequency
range of the F-layer trace, The frequency group
represents the configuration wherein spreading exists
only at and around the critical frequency of the F-
region. Configurations which do not fall ¢ither into
range or frequency group are taken as complex.

1t can be clearly seen from Fig, 1 that there is
considerable scatter (100-140 km) in the values of
k'F at the timg of onset of spread-F irrespective of
season and the type of spread-F configuration. This
behaviour, which is very much similar to the one
we have observed recently?® for high sunspot activity
conditions, establishes the absence of any particuluy
threshold height for the bottom of the F-region for
the onset of equatorial spread-F, In an earlier study,
we have found that there is no particilar threshold
height for the boftom of the F-region for the sus-
stenance of equatorial spread-F B 1t is therefore
concluded that the conset and sustenance of equa-
torial spread-F does not uniquely depend c¢n the
height of the F-region. Any theoretical study of
equatorial spread-F has to take into account this
feature.
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C1S-CHLORO-AQUO-TETRAMMINECOBALT(IL)
SULPHATE AS A PHOTOINITIATOR OF

VINYL POLYMERIZATION

Mocar's® eral. studied the photobehaviour of cis,_
[CD(NH3)4(H20)CJ]?+ compjex at 254 nm a?d
313nm and observed that irradiation of the
agieous sojutions of the complex resvlted in ploto-
redox and photoaquation reactions, Thre photoredox
products were idemtified o5 Co(iI), NI, H, QO and
chlorine atom, wkereas the photoaquation was dve to
replaceftent of CI~ ligand in the complex by H,0,
However the photobehaviouy of this complex  at
longer wavelengths wzas not known, Tle present
investigation was underteken to follow the ptoto-
behaviouy of this COMplex at Hg]‘t of X =365 nm
and also to explore the role of this complex 25 2
photoinitiator of viny] polymerizztion. For the firsy
time the rresent study reports soMe interesting aspects
of photopclymerization of acryiamide initicted b y
the ¢is-[Co(NH,),(H,O)CI]*+ complex zt )\ = 365 nm
in nitric acid medjum at 30°C.

The ¢is-[Co (NHy, (H0) Ci]** complex Prepared?
1IN pure condition showed absorption maximim at
A=360nm and 520 nm_. Tle rate of disz ppearance
of monomer, — @[M]/dt, was determined bromometri-
cally, the rate of complex disappearance, — d{C]/d,
spectrocoiorimetriczlly end the light intensity, I, by
ferrioxalate actinometry®, The formation of photo-
redox products at A =365 nn wzs evident since an
aliquot of the irradiated solution of the complex jn
concentrated HC} showed the characteristic absorp-
tionof Co(ll) ion at 630 nm, Analysis of theirradjated
soJution also revealed that the rates of Co(IIl) dis-
appearance and Co(ll) production- were not equal
implying the presence of photoaquation reaction.
With the cis-sJCo(NH,),(H,0)CI}** complex, in the
presence of vinyl monomers like methyl methacrylate,
acrylonitrile, acrylamide etc. photoinitiation of vinyl
pclymerization was also observed.

We summarize below the results of acrvlamide
polymerization photoinitiated by  ¢is-[Co(NH,),
(H,O)CI}*+ complex at A = 365 nm in aqueous nityic
acid medium at 30°C, 1, The reaction was definitely
photochemical in nature since polymejization started
almost jmmediate], withcut any induction perioed in
the presence of light. 2. Polymeiization was also
observed in the presence of sun light, 3. No thermal
polymerization was observed upto 50°C4. The
steady state was attained in about 45 miputes with
209, conveysion of mponomer end all experiments were



