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INTRODUCTION

This publication is the eighth of a series presenting detailed results obtained
with continuously recording cosmic ray equipment at the ANARE Station, Mawson,
Antarctica (geographic co-ordinates 67°36'S, 62°53'E; geomagnetic co-ordinates
73.3°S, 104.5°E). The first seven publications of the series contained records for the
years 1955 to 1961 ineclusive. The records presented here cover the calendar year
January to December, 1962. The work is a joint project of the Antarctic Division
of the Department of External Affairs and the Physies Department of the University
of Tasmania and is carried out under the guidance of Dr. A. G. Fenton of that
University.

Three geiger counter telescopes and a 12-counter neutron monitor have been
used, continuing the observations of previous years. Brief details of the equipment
are as follows. (A detailed description of Telescopes No. 1 and No. 2 has been pub-
lished (Parsons, 1957 (*).)

Telescope No. 1—Axis vertical; consists of three equally spaced counter trays
of sensitive area 1 metre?, the separation of the upper and
lower trays being 1.0 metre. A 10 em thickness of lead
absorber is included between the middle and lower trays.

Telescope No. 2—Inelined with its axis at 45° to the vertical, and mounted on
a turntable to allow automatic change of azimuth through
any desired sequence for successive hourly recording periods.
The geometry is (1 x 1) x 1.5 metre, with 10 cm of lead
absorber between the lower two trays. This telescope is
referred to as the wide angle inclined telescope.

Telescope No. 3—Additional counter trays mounted on Telescope No. 2 and
connected to anti-coincidence circuits allow separate regis-
tration of that part of the counting rate of Telescope No. 2
which is due to particles incident within a smaller solid
angle. The counting rate obtained is effectively the sum
for four telescopes each of dimensions (0.4 x 0.4) x 1.5
metre, with axes parallel and inelined at 45° to the vertical.
Telescope No. 3 follows the same azimuth sequence as
Telescope No. 2 and is referred to as the narrow angle
inelined telescope.

Neutron Monitor—This instrument follows closely the standard design recom-
mended for observations during the IGY (). It comprises
three identical sections, each containing four counters: the
power supplies and electronic recording circuits for each
section are completely independent,

* Antarctic Division, Department of External Affairs, Melbourne.



Hourly scaled count totals are read manually from banks of electro-mechanical
registers connected so that counting takes place on a different register during each
hour of a two-day period. Daily check totals are available from separate registers.
Short term records are available from multipen event recorder charts. In the case
of the neutron monitor, the intensity figures tabulated are the sums of count totals
from all sections, unless it is indicated that the figure is estimated from the total for
one or two sections only. “Hourly” recording periods for telescopes 2 and 3 are in
fact of only 59 minutes duration. During the first minute of each hour, pulse lines
are disconnected from the registers while rotation of the telescopes to the new azimuth
setting takes place. All automatic operations are controlled by electrical contacts
on a survey-type chronometer. To allow accurate determination of directional
intensity asymmetries, the axis of rotation of the inclined telescope is maintained
vertical to an accuracy of better than 20 seconds of arc.

The equipment is housed in a flat-roofed laboratory 36ft x 15 ft specially de-
signed so that absorbing material of an average density of 4.0 gm/em? is distributed
approximately uniformly throughout the roof and walls. Until 27th June, 1962,
the density was 3.5 gm/em?: on this date relining of the laboratory was commenced.
A layer of hardboard of density 0.5 gm/em?® was added to the interior of the walls
and ceiling. Tt is estimated that the extra thickness of material reduced the counting
rate of the neutron monitor by a factor of 0.0033. Allowance has been made for this
reduction in counting rate in the multiplying factors given below. All recorders are
located 15 metres above sea level.

All tabulated telescope data and uncorrected neutron monitor data have been
corrected to a standard barometric pressure of 990 millibar. The neutron data from
Hour 01 1st January, 1962 onwards have been pressure corrected using an attenu-
ation length of 138 gm/em?. During 1961, and before, an attenuation length of
145 gm/em? was used. From Hour 01 1st January, 1962 onwards, the monitor scaling
factor has been increased from 32 to 64.

The tables are arranged as follows—
Tables 1-12 Data from the vertical telescope (No. 1).
Tables 13-36 Data from the inclined wide angle telescope (No. 2) for
azimuth headings of geomagnetic east and west.
Tables 37-60 Data from the inclined narrow angle telescope (No. 3) for
azimuth headings of geomagnetic east and west,.

Tables 61-72 Data from the neutron monitor, corrected for barometric
pressure variations.

Tables 73-84 Hourly mean station level barometric pressure in units of
0.1 millibar measured from a zero level of 940 millibar.

Tables 85-96 Upper air data from all radiosonde flights conducted from
the station.

Daily sums and means are given with the cosmic ray and pressure data. These
are given only if figures are available for all hours of the day,

Attention is drawn to changes in counting rate levels.

All geiger counters in telescopes Nos. 2 and 3 were replaced on 31st December,
1961, so that these telescopes began 1962 with new counters.

A rejuvenation of all geiger counters in telescope No. 1 was undertaken on 10th
May, 1962.



To reduce to the standard level for 1959, multiply the recorded data by the
appropriate factor as follows—
Telescope No. 1—Hour 01 1st January to Hour 08 10 May 0.9326
Hour 12 11th May to Hour 24 20th May 0.9260
Hour 01 21st May to Hour 24 31st December 0.9326
Telescope No. 2—Hour 01 1st January to Hour 24 31st December 1.0094
Telescope No. 3—Hour 01 1st January to Hour 24 31st December 1.0168

To reduce to the standard level for 1960, multiply the recorded neutron monitor
data by the appropriate factor as follows—

Hour 01 1st January to Hour 24 4th February 1.0013
Hour 01 to Hour 24 5th February 1.0127
Hour 01 to Hour 24 6th February 1.0057
Hour 01 7th February to Hour 04 23rd February 1.0035
Hour 17 23rd February to Hour 04 15th March 1.0046
Hour 09 15th March to Hour 17 10th April 1.0024
Hour 18 10th April to Hour 07 27th June 1.0030
Hour 08 27th June to Hour 24 11th September 1.0063
Hour 01 to Hour 24 12th September 1.0053
Hour 01 to Hour 24 13th September 1.0043
Hour 01 to Hour 24 14th September 1.0033
Hour 01 15th September to Hour 06 16th September 1.0020
Hour 20 16th September to Hour 24 27th September 1.0010
Hour 01 28th September to Hour 24 11th October 1.0020
Hour 01 12th October to Hour 24 25th October 1.0030
Hour 01 26th October to Hour 24 22nd December 1.0040
Hour 01 23rd December to Hour 24 27th December 1.0046
Hour 01 28th December to Hour 24 31st December 1.0052
REFERENCES.

() Parsons, N. R. (1957), ANARE Interim Report No. 17.
(*) Simpson, J. A. (1956), Annals of the IGY, Vol. IV, p. 349.
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