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“r opinions ecxpressed by their correspondents.

'No notice is taken of anonymous communications.

An Investigation of Monochromatic
Radio Emission of Deuterium from the
Galaxy

i possibility of monochromatic radio emission
a galaetie deuterium has been well known for
~otime, and tho frequeney of such an emission
cpredicted by Shiklovsky!. The expected maximum
nsity s such that any attempt to detect the line
- rely o extremely long integrations in time. In
tice, this requires either direct electrical integra-
<< over o long period or the mannal summation
v reries of individual records.  One attempt to
~«t the Tine using manual methods has already
n published?,
he radiometer used in our oxperiments was of a
~w used by van de Hulst, Mulier and Qort®. One
yjor difforenee was the use of a reactance tube
el rather than two oscillators. A filter band-
ith of 16 ke./s. was used, and the spacing between
filtters was 48 keofs. These parameters were
ived from considerations based on the hydrogen
- profiles in tho dircetion of tho galactic centre.
fhe receiver input stage was a simple cvvstal eon-
aer, which was used mainly for obtaining uniform
dtvity and maxinnum eeliability, The single band
«w factor of the receiver was mensured at 6, and
< noise factor also checked for uniformity over
Arequencey sweep. A commereial co-axial diode
- used for checking the noise factor, and this instru-
nt- was in turn checked against laboratory receivers.
Frequency calibration of the second local oscillator
P Me./4.) was checked by an interpolation from a
anil 5 Me./s. erystal oseillator. These erystal units
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were in turn checked against WIWWV. The drift of
this oscillator was found to be less than 1 ke.fs. over
a period of a month ; consequently no check was kept
on it during an observation, and calibration was
limited to immediately before and afier a record.
The first local oscillator was set on 296 Me./s. and a
constant check was kept on the heterodyne beat note
during an observation with the harmonic of a 2 Mec./s.
cerystal oscillator.

The antenna system was a paraboloid of 80 ft.
diameter, described by MeGee, Slee and Stanleyt.
To maintain the frequency response as flat as possible,
a cylindrical dipole was used as the primary feed.
An overall cahibration of the antenna system was
difficult due to the limited angular movement of the
beam. However, measurcements of solar radiation,
which were possible only near the sunmmer solstice,
were in good agreement with those made on the same
day with other solar equipment. A relative cheelk
was set up at the samo time, consisting of a known
gignal radiated from a dipole placed near the antenna.

Observations were Tinnited Lo the region ahont th
padnctic conlreo and Lhe repaon o tha palaete pliane
al 2207 Al observalions were roedneed to Lhe
local standard of rest.

Early observations were made by automatically
scanning with the receiver through 200 ke./s. as the
direction of tho galaxy passed through the antenna.
Such methods failed to detect any radiation. In the
later records graphical integration was perforined to
increase the sensitivity.

A complete frequency scan occupied 15 min., and
to compensate partially for the observation with a
fixed antenna the phasc of the frequency with respect
to sidereal time was staggered on successive runs.
The time constant of observing was 1 min. Fig. 1{a)
shows the profile expected from a monochromatic line
and Figs. 1(b) and (¢) the results of five integrations
at declinations — 32-5° and — 28°. TFig. 2 shows
eight integrations at declination — 32-8°, together
with a sample integration of noise alone for the same
number of records.

As there was still some doubt about Fig. 2, a further
geries of four observations with a time-constant of
35 min. and a scan of 50 kc./s. was made at declina-
tion — 32-8°, and the results are given in Fig. 3.
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We conclude thnt a monochromaitic radiation from
deuteriumn could not bo detected at the galactic
contro to a limit of better than 1° XK. acrial tempera-
ture. Shklovsky has estimated that 1/500 of the aerial
tempoerature of the continuous radio radiation from
the galaxy at this frequency scen in absorption
corresponds to a concentration of deuterium equal
to 10-* of the oconcentration of hydrogen in the
galaxy. For the antenna uscd the aerial tomperature
of tho contral sourco is approximately 800° K. The
abundance of deutorinm should therefore be less than
10-? that of hydrogon.

This work was carriod out during 1954 at the
Radiophysics Laboratory of the Commonwealth Scien-
tific and Industrial Research Organization, Sydney,
Australia.
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A Simple Method of studying Winds in
the lonosphere by using Continuous-wave
Radio

Svsremaric study of horizontal movements in the
ionosphero has boen made during the past few years
by using the spaced-transmittor tochniquoe developed
by Munre!, which is applicable only for the I, region,
and tho spaced-recciver method first employed by
Mitra?, However, both these methods require elab-
orato and oxponsive ionospheric pulse-sounding
oquipment.  We present horo a simplo method of
studying winds in the ionosphero using continuous-
wavo transmissions and a gimplo recoiver with o
recording system,

Tho method is essontially similar in principlo to
tho spaced-receiver pulso technique and involves tho
uso of continuous-wave transmissions from a distant
short-wave transmitter arriving at tho receiving site

s

by way of single reflexion from the ionosphe,
Simultaneous records of tho variations of signa)
strength at three spaced points duo to these trans.
missions showed fading patterns which arc almosg
identical but displaced in time. Tho wind velocitieg
and directions are then cstimated from these time
displacemnents using a method of calculation similar
to that in the spaced-recciver pulse method.

Continuous-wave transmissions from Madras oy
the 31-metro band have been used in this investiga.
tion for obtaining the simultancons records of varia.
tion of signal strength at tho spaced-receiver points,
Threo simple vertical aerials 2y, R, and R, cach of
length 8 ft. are placed at the corners of a right-'mglod
triangle such that R, and 2, and R, and R, are
along the north-south and cast—west dircetions with
separations of 64 and 60 metres respectively. The
signals induced in all these acrials are brought 10 o
central recording station by using coaxial shiclded
cable. In the earlier part of this investigation we
used threo galvanometers which are suitably dainped,
and three communication receivers connccted to
these acrialg, for obtaining the simultancous record
of tho variations of signal strength. Light spots
roflocted from these three galvanometers trace ong,
the variations of signal strength side by side on the
samo photographic paper moving with a speed of
12 in. per min. The photographic paper is rolled
on a special drum recording-camera driven by a
synchronous motor at tho rate of one revolution per
min. With the view of eliminating the variations, if
any, in the signal-strength records for all the acrials,
we afterwards simplified the technique still further
by using only one communication receiver. National
HR 07, and a speeially designed two-pole threec-way
rotary switch driven at 1,420 r.pam. by a 1/8 hy.
motor. The switch consists of two sections ecach of
which has a rotating vane moving over three insulated
brass contacts of equal Jength arranged in a cirele,
The input and automatic volume control terminals
of thoe recciver arc connected to the movable vanes
of the two scetions of the rotatory switch in such a
way that during the rotation cach galvanometer is
connected to tho amplified signal fromi one of the
aorials only during onc-third of the rotation. The
rate of rotation of tho movable vane of the switch
being quite high, a smooth fading record is obtained
though it is an interrupted signal that is fed to cach
galvanometer.
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