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INTKODUCTION

Routing h'f ionospheric soundings were commenced in
June 1950 et Mecquerie Islend (Geographic Letitude 54°29'S.,
Longitude 158°58'E., Geomegnetic Latitude 61°S., Longidute
243°E.), Hourly values for 1650, 1551 snd 1952 were the sub-
jects of ANARE Interim Keports Numbers 2, 6 end 9. The follow-
ing Report presents hourly velues of ionospheric chsracteris-
tics observed during 1953. No dets wes obteined during Sep-
tember 1953,

The equipment, originelly designed end built o
C.5.I.R.0. Rediophysics Leboratory, is, with minor modifications,
es described by Higgs (1943) and is substentislly similer to
lonospheric recorders in use st Townsville, Brisbene, Cenberrs,
Hobert 2nd Wetheroo, The recorder sweeps 2 fmgauency range from
1.0 to 13.0 me/s in one minute fifty-five sccopds and is en-
tirely automatic. The trensmitter peak pulse "power is approx-
imetely 1.5 kw and the receciver scnsitivity about 10 micro-
volt., The record obtsined is photographic, on standard 35 mm
film, and is normally made six times per hour. Hecight merks
at 50 km Intervals, frequency marks at every 0.5 mc/s from 1
to 10 me/s and 11, 12 and 13 mc/s, and the times are included
on each record. The frequency sweep is logasrithmic.

The main modificstion in the equipment is a change
in antenna switching circuits to make possible the use of »a
single wire Delta sntenna (Cones, 1949). Two such antennas,
one for transmitting and the other for receiving, rigged at
right angles, with 1100 ohm terminating resistors, are sup-
ported on a single 70 foot guyed stecel mast.

The characteristics published in this report sre
those recommended at the Fifth Mceting of the International
Radio Consultative Committee (C.5.I.K.) in Stockholm, 1948,
and later by Commission 111 of U.R.S.I. at its 1550 Assembly
at Zurichs

foF2 ) - ordinsry weve critical frequency for
f°%F1 ) the F2, F1 and E layers respectively.

£%

fEs - highest frequency on which echoes of the
sporadic type sre observed from the lower
pert of the E layer.

h'F2 ) - minimum virtual height on the ordinary
h'Fl1 ) wave branch for the F2, F1 and E layers
h'E ) respectively.

h'Es - minimum virtual height of sporadic E echoes.

hpF2 - vitual height of the F2 laver measured on
the ordinsry-wave branch st a freguency
equal to 0.834 £OF2,

(M3000)F2 ) - minimum useable frequency factor for
) a peth of 3000 km for transmission by
(M3000)F1 ) the F2 and F1 layers respectively.

Provisionsl monthly medisn values of fCF2, (M3000)F2,
fOFl 2nd (M3000)F1l are published in regular bulletins of the
Ionospheric Prcdiction Service of the Commorwealth Observatory.



The following descriptive symbols have been used in the

tabulation :-
a

characteristic not measurable because of
blanketing by Es

characteristic not measurable because of
increased absorption of any type

characteristic not observed because of either
partially or completely lost records

characteristic at a frequency higher than
the normal upper limit of the equipment;
also, when followed by a numerical value,
has the meaning of “greater than"

characteristic at a frequency lower than the
normal lower limit of the equipment; also,
when followed by & numericsl value, e has the
meaning of Yless than"

spread echoes present

(a) F2 layer critical frequency equal to or
less than the F1 layer critical frequency

(b) measurement of hpF2 prevented by retardation
in the Fl layer, the F2 layer critical
frequency being close to that of the Fl1 Iayer;
the symbol thus used is included in the median
count as a value greater than the median

(¢c) wused on Es tabulation sheets when no Es
echoes are observed though regular E layer
echoes are present.

stratification observed within the layer

ordinary-wave charascteristic deducéd from
measured extraordinary-wave characteristic

ionospheric storm in progress

(a) critical frequency or M3000 for F1l layer
omitted or doubtful because no definite or
abrupt change in slope of the h'f curve is

observed either for the first reflection
or any of the multiples

(b) minimum virtual height for the F2 layer
omitted because the F2 layer trace is
continuous with the Fl layer trace and without
a point of zero slope

nature of the observation is such that it is not
possible for the characteristie to be interpreted

trace extrapolated to critical frequency
distinet Fl1 leyer not present

characteristic obscured by interference or
by atmospherics

trace forked near critical frequency

characteristic at a height greater than the

* normal upper 1limit of equipment



y used on Es tabulation sheets when Es trace
is interTittent in frequency range

z third component of H!f trace for layer is
observed

() individual observed values thus enclosed are
‘considered doubtful

A no median given because of too few values

XX medigg value of fEs less than the median value
f -

SUMMARY

The monthly median values of the critical frequencies

heights and transmission factors for the normal layers followed
the expected daily and seasonal trends for a medium to high
latitude station. “During the winter months the F1 layer was
seldom seen. .
Polar blackouts were quite common at night,
particularly during the equinox and to a lesser degree during
the summer months. For many months it was impossible to

obtain median values of the F2-layer characteristics for the
several hours around midnight owing to the severity and the -
regularity of the blackouts. On the other hand, echoes from
the sporadic-E layer were more common at night than during the
day, and were frequently observed intermittently during a polar
blackout when there were no F2-layer echoes. Sporadic-E layer
echoes were not associated in the same way with daylight fades.

ACKNOWLEDGEMENTS

Acknowledement is made to the Ionospheric Prediction

Service of the Commonwealth Observatory for the loan of the
equipment znd for help in the reduction of results. Special
thanks sre due to Mrs.M.Harrison and the I.P.S. Publications
Section for the preparation of the results for publication.

REFERECCES

Higgs, A.J.1943 Commonwealth Scientific and
Industrial Research
Organisation, Radiophysics

Laboratory Report No.P.D.25/2,.

Cones, H.N.1949 Impedance Characteristics of
Some Experimental Broadhand

Artennas for Vertical Incidence

Ionospheric Soundings, J. of
Res. of N.B.S. 43, 71.

U.R.S.1.1950 International Scientific Radio

Union, Proceedings of the

General Assembly held in Zurich

from September 11-22, 1950,
8, 345

Cohen, D.5.1952 Australian National Antarctic

Research Expeditlion, Interim

Report No.2 “Hourly "easurements
of Ionospheric Characteristics,

Macquarie Island, 1950."



Jefferys, Z.R. 1953

Majory G

Australian National Antarctic
Research Expedition, Interim
Report No.6 "“Hourly
Measurements of Ionospheric
Characteristics, Macquarie
Island, 1951.%

Austrzlian National

Antarctic Research Expedition
Interim Report No.9,

"Hourly Measurements of
Ionospheric Characteristics,
Macquarie Island, 1952."



Virtual Height in Km.

M.U.PF. Factor

Critical Frequency in Mc.
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{GRAPHICAL REPRESENTATION
oF
IONOSPH#ERIC CHARACTERISTICS
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GRAPHICALL REPRESENTATION
OF
TONOSPHERIC CHARACTERISTICS
5 March 1953 Macquarie Island
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GRAPHICAL REPRESENTATION
CF
IONOSPHERIC CHARACTERISTICS
bg: April 1953 Macquarie Island
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GRAPHICAL REPRESENTATION
OF
IONOSPHERIC CHARACTERISTICS
g May 1953 Macquarie Island
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GRAPHICAL REPRESENTATION
OF
TONOSPHERIC CHARACTERTSTICS
j June 1953 Macquarie Island
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GRAPHICAYL REPRESENTATION
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GRAPHICAL REPRESENTATION
OF
TIONOSPHERIC CHARACTERISTICS
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GRAFPHICAL REPRESENTATION
OF
TIONOSPHERIC CHARACTERISTICS
é October 1953 Macquarie Island
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Virtual Height in Km.

U.U.P, Factor

Critical Frequency in Mc.

November 1953 | _liacauarie  Igland
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HOURLY VALUES OF £°F2 OB BERVED DURING JLNULY 1993 AT MACQUARIZ ISLAKD.
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