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Fig. I. 

unintentional display of luminosity by Apollo 8 and 
its rocket shows that unburnt propellants in the rocket 
booster of a space vehicle might provide a glowing 
gas cloud throughout a journey to the Moon. Analysis 
of photographR of such a cloud might yield lUJeful 
information on the structure of the outer ret\ches of 
the Earth's magnetosphere, just as analyses of clouds 
of glo·wing vapour from sounding rocketR have been 
valuable in studying the upper at.mosphere at heights 
between 100 and 200 km. 

Fig. l is a photograph of the glowing clouds taken by 
Commander H. Hatfield at Sevenoaks, Kent, using a 
12 inch telescope for guidance (1820 UT). 

ASTRONOMY 

Ammonia line Detected 
from our Astronomy Correspondent 

THE spectrum of the radiation whieh radio astronomers 
colleet is usually continuous, but a few spectral lines 
have been found and have turned out to be exceedingly 
useful. The most important are the well known 
neutral hydrogen line at 21 em, which has made 
possible the charting of interstellar gas, and the line 
at 18 em due to the hydroxyl radical. The detection of 
weak microwave emission from ammonia molecules in 
interstellar space by a team at. the University of 
California, Berkeley, has now added another line to the 
list (Phys. Rev. Lett., 21, 1701; 1968). Although the 
result is not entirely unexpected , the measurement is 
nevertheless a considerable achievement by the five 
scientists responsible-A. C. Cheung, D. M. Rank 
and C. H. 'Townes of the Department of Physics and 
D. D. Thornton and W . J. Welch of the Radio Astron­
omy Laboratory. 'l'o pick up the ammonia signal , a 
new 20 foot diameter antenna , tuned to 1·25 em, was 
set up at the Hat Creek Observatory of the University 
of California. The team directed its telescope at a 
number of objects, including Cassiopeia A, W51 and 
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N M L Cygnus, without finding ammonia emission or 
absorption. But observations of a dense cloud of gas 
a nd dust in the direction of the galactic centre yielded 
a profile of the predicted ammonia line after several 
hours of recording. During the observations the 
movement of the telescope to track the source was 
controlled by a computer, which also superintended 
an observing sequence designed to rule out the possi­
bilit,y of the signals coming from the Earth's atmo­
sphere. Two lines corresponding to inversion transi­
tions of rotational levels in the vibrational ground 
state of the ammonia molecule were picked up, but the 
detection of the weaker of the two lines is not definit.('. 

A dense dust cloud in Sagittarius A, just south of 
the direction of the galactic centre, is probably the 
source of the emission. The region is also one in 
which there is strong absorption by the OH radical, 
which is presumably why the cloud was singled out 
for observation. According to the report, the frequency 
of the line is Doppler-shifted , corresponding to a 
velocity with respect to the local frame of rest of 
+23 l<m s-1 . 

In its report, the California team speculates on 
conditions in the cloud, based on these preliminary 
measurements of the ammonia emission. Assuming 
that the cloud of ammonia is not optically thick, the 
number of ammonia molecules in all states in the line 
of sight comes out as 2 x 1016 cm-2 . Taking into account 
the size of the cloud, the volume density of ammonia 
molecules is roughly 10 3 cm-3. This means that 
perhaps one per cent of the nitrogen in the cloud is 
combined with hydrogen as molecules of ammonia. 
Adsorption of hydrogen and nitrogen on grains of 
interstellar dust is the most likely source of the 
ammonia molecules, followed by sublimation, photo­
detachment or particle bombardment. 

The detection of the ammonia line is important 
because of its relevance to the processes of star forma­
tion, which are believed to take place in the relatively 
cool regions of gas and dust clouds, where the hydroxyl 
radical is present. Tho cloud in Sagittarius is a typical 
example. Observations of the ammonia emission 
should help, among other things, in discovering the 
part played by nitrogen, and to this end radio astrono­
mers will be scanning cool dust clouds for further signs 
of ammonia molecule,;. 

RAW MATERIALS 

sweet Sense 
ANYONE who was shrewd enough to invest his money in 
cocoa futures last Janmtry would now be sitting pretty 
with a very handsome profit. This ,January, the 
Cassandras of the commodity markets arc tipping sugar 
as a sound gamble even though, at the United Nations 
this week, it looked very much as if as many as thirty­
three of the major sugar exporting and importing coun­
tries, bnt not including the United States, which is not a 
member of the International Sugar Commission, had 
signed a new International Sugar Agreement in an 
attempt first to increase and then to stabilize the price 
of sugar on the world market . Since the expiry of the 
last international price agreement covering the five 
years 1959- 63, the price of sugar has fiuetuated between 
£100 and £10 a ton. In the past four years, however, 
it has been depressed at about £20 a ton. The sugar 
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exporting countries, most of which happen to be 
developing countries, have naturally been hardest hit 
by the glut and some have sought protection in bilateral 
and multilateral agreements. The Cubans, for example, 
faced with United States trade sanctions on top of the 
world glut, have made agreements with East European 
countries . British Commonwealth countries have done 
the same with Britain under the Commonwealth Sugar 
Agreement. But other countries have been left out in 
the cold and the new agreement is at least a sign that 
the affluent nations are recognizing their obligations 
and are prepared to subsidize the price of sugar. 

The terms of the agreement have not yet been pub­
lished, but the general idea is apparently to stabilize 
the world price by means of a system of adjustable 
export quotas. Exporters will not be allowed to dump 
surplus sugar on the market and importers have agreed 
not to buy surpluses below the market price. The 
quotas will only come into operation when the cost of 
sugar falls below 5·25 US cents a pound (£49 a ton), 
and provision is made for adjusting the quotas down­
wards should price levels fall to 3·25 cents a pound 
(roughly £30 a ton). On the other side of the coin, 
if the world price exceeds 6·5 cents a pound (roughly 
£60·5 a ton), exporting countries must make sugar 
available, and they have agreed to maintain stocks for 
this purpose. 

Importers also agree to restrict the level of their 
imports from countries outside the agreement and to 
guarantee certain markets. Britain, for example, has 
agreed to import not less than 1·8 million tons of sugar 
each year. But any increase in the world price of sugar 
will have little impact on shopping bills in Britain 
bece,use 95 per cent of the sugar consumed (2·93 million 
tons in 1967) is either home produced or imported from 
the Commonwealth at negotiated prices unaffected by 
the new agreement. Under the Commonwealth Sugar 
Agreement, which operates until1971, Britain buys just 
over 1·7 million tons of sugar at £43·5 a ton, which is 
well above the prevailing world price, and also pays 
developing countries in the agreement between £2·5 and 
£1·5 a ton for every ton sold on the world market if the 
world price is less than £39 a ton. In effect Britain is 
subsidizing sugar exporting countries in the Common­
wealth, but has in return the assurance of a secure 
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supply at £43·5 a ton. There is no immediate prospect 
of prices rising to that level. 

ACOUSTICS 

Banishing the Echoes 
A CURE for the acoustic problems of London's Royal 
Albert Hall is being sought in 109 glass fibre disks which 
are to be hung from the 140 foot dome. The Victorian 
Gothic splendour of the hall is a fine setting for musical 
occasions, but the notorious echoes, inevitable in a 
building of such size and shape, have been a source of 
criticism since the hall was opened in 1871. 

The trouble is that the sound which is reflected from 
the various surfaces of the hall reaches the listener 
too long after the sound which travels directly from the 
platform. Ideally the reflected sound would follow 
the direct sound after about one fiftieth of a second, 
but this is impossible for all the seats in such a hall as 
this. The difference between the lengths of the direct 
and first reflected paths may be as much as 100 feet, 
and because it takes the sound one thousandth of a 
second to travel each additional foot, such a difference 
results in a time interval of one tenth of a second 
between direct and reflected sound, so that there is a 
definite echo. The problem is exaggerated by the 
shape of the hall; the concave surfaces focus the 
reflected sound so that some seats-particularly those 
opposite the platform-receive a stronger signal by the 
indirect than by the direct path. 

The new scheme, the result of an investigation by lVIr 
Kenneth Shearer of Acoustical Investigation and 
Research Organization Ltd, involves hanging 109 
polyester resin impregnated glass fibre diffusers about. 
70 feet from the floor, just above the level of the gallery. 
The diffusers, varying in diameter from six to twelve 
feet, will hang lower in the centre of the hall so that the 
whole arrangement is of a shallow inverse dome. The 
grid of tubes from which the diffusers will hang was 
provided by the original designer of the hall. 

The system is intended to inhibit the transmission 
of sound to and from the surfaces of the dome, and to 
provide a surface to reflect sound earlier to certain seats. 
By providing convex instead of concave surfaces the 

Glass fibre diffusers being tested at the Building 1\esearch Station before installation at the Royal Albert Hall. 
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