
Recollections of the Concorde eclipse expedition in June 1973 

Paul Wraight

These are my personal recollections.  For a fuller description of the Concorde flight to study the 
eclipse, see the book “Racing the Moon’s Shadow with Concorde 001” by Pierre
Léna and Steven Lyle 2015, ISBN 978-3-319-21729-1. Léna was the French astronomer who 
initiated the project, and this is the translation of the book into English.

I should add that the photo above was not actually taken from the ground during the eclipse of 
June 1973, but is a montage to illustrate the flight.

My own involvement came after Michael Gadsden joined the department. I had been rather 
unsuccessfully trying to combine my expertise in low temperature physics and superconductivity 
with the research in the department on scientific instruments and in particular measuring very small 



displacements, but it was proving frustrating and unfruitful.  Mike came to Aberdeen primarily 
because of his interest in noctilucent clouds, but he had wide experience in a number of areas of 
upper atmospheric physics, particularly studies involving optical methods, (and actually later 
hosted a conference in Aberdeen on these topics) and I decided to  change fields completely and 
begin research on one of these topics. The eclipse of June 30 1973 whose track of totality was 
mainly across Africa was a particularly good eclipse in terms of the time of maximum totality on the 
ground (more than 7 minutes, which is nearly as large as it ever gets) though many of the countries 
through which the path of totality went were rather difficult to access. Mike decided to plan an 
expedition to observe from the ground in Kenya, and four or five different sets of observations were 
proposed, and plans went forward in the year or so before the eclipse. The particular experiment I 
was assigned was the emission in the near infrared (principally at 1.27 microns) from an excited 
state of molecular oxygen, whose chemical description is “singlet delta”. When solar ultraviolet 
radiation is absorbed  by ozone in the upper atmosphere, ozone splits mainly into atomic oxygen 
and singlet delta molecular oxygen, which subsequently decays to the ground state emitting 
radiation at 1.27 microns. The singlet delta state is unusual in that its decay is strongly forbidden, 
and its natural radiative lifetime is of the order of an hour.

One can study the way the strength of the emission varies at sunset, but the calculations are 
complicated by the way the absorption of the ultraviolet radiation varies as the sun sets, and it is 
hard to check that the emission mechanism is really correct. Moreover the actual lifetime of singlet 
delta in the atmosphere is less than an hour, because of “quenching” by molecular collisions, which 
is pressure dependent, so varies with the altitude at which the singlet delta is created, which itself 
is varying at sunset.

During an eclipse the cut off of the solar radiation is much more rapid, and significantly less than 
the radiative lifetime of singlet delta, and the geometry is much more stable than during sunset, so 
the chance of comparing prediction with observation is much stronger. However there would be 
significant difficulties in making these observations from the ground. First, of course, there is the 
uncertainty in the weather; many eclipse expeditions have failed because at the crucial time it was 
cloudy. But second, the radiation at 1.27 microns suffers significant absorption in the lower 
atmosphere, so that the signal observed at the ground is only around 10% of the emitted signal. 
But the experiment was still deemed a worthwhile one to try.

Then at the beginning of 1973 we received an unusual invitation. The French had a proposal to fly 
Concorde 001, the original prototype, along the eclipse path. This was before commercial versions 
of Concorde were flying, but 001 had come to the end of its career as a development plane (along 
with the British version, 002). The plan was to make four special circular windows along the roof of 
Concorde, to allow observation of the eclipse. An observation period of more than 70 minutes was 
expected, there would be no clouds to interfere with observations, and atmospheric absorption  
would be dramatically less at the height at which Concorde flies. The Brits were to be allocated one 
of the these windows, and we were invited to apply.

There were huge potential advantages for our experiment, in particular the much lower absorption 
of the 1.27 micron radiation in the atmosphere above Concorde. The Brits were planning to get two 
experiments looking through one window, with some kind of mirror arrangement. But the great 
advantage of our experiment was that we were not looking at the sun, we were looking at the 
atmosphere, so we could look sideways through one of the standard Concorde windows, instead of 
sharing one of the portholes in the roof, and  this we guessed was the reason we were selected.

The time scale was hectic. There were meetings in Paris for more detailed planning, and a major 
visit to Toulouse, where 001 was based. The design and manufacture was done at great speed, 
principally by John Bates, using the well equipped workshops. There were in fact one or two 
serious errors in design, but the instrument, which mainly depended on specially manufactured 
filters which transmitted a narrow band at 1.27 microns, but whose transmission wavelength should 
be varied a bit by tilting, worked well enough to get a useable signal. 



Observers and crew (I think after a final test flight in Toulouse). André Turcat is being 
interviewed, and Pierre Léna is next to him

The experience of flying in Concorde was a bit surreal. being the prototype, the interior was largely 
empty apart from the scientific instruments, and just a few seats at the back. You could see right 
from the back to the front. Concorde is designed to be flexible, but whereas in a normal 
commercial airliner you notice the wings flexing up and down, in Concorde we could see the pilot 
bouncing up and down a bit! In fact to maintain the flexibility,   equipment could be fixed to the floor 
or to the roof, but not to both! There was in fact little sense of speed, but one indication that we 
were really flying at faster than Mach2 was that even when the plane banked by what seemed like 
45 degrees, it still took about ten minutes (or so it seemed ) to make a significant turn!



The equipment installed in Concorde, Paul Wraight adjusting it. The instrument could 
observe at different angles, and we used three different settings. The spectrometer is 
now in the Natural Philosophy historical instrument Collection.



After an initial set of trials in Toulouse, we went back in the middle of June to prepare for the actual 
flight. I was accompanied by an Australian MSc student, who did some of trial flights, so that if I fell 
ill on the day, we could still make observations. So for example he flew out from Toulouse to Las 
Palmas on Gran Canaria, which was to be the departure point for the eclipse flight, while I took a 
much slower flight in a Caravelle, whose other main function was to carry a spare engine for 
Concorde in case there needed to be a last minute replacement. (It was not needed!) We also had 
an initial flight out of Las Palmas, and these flights were useful to get measurements of emissions 
on a “normal” day.

Our pilot was André Turcat, who was the chief test pilot for 001, and very impressive, and clearly 
had got on very well with Pierre Léna, with whom there was close collaboration, as well as with the 
American investigators, who made very significant contributions to the finally agreed flight plan.

The scan is taken from a French astronomy magazine which had an article by Turcat and Léna 
describing the Concorde eclipse expedition. It had been decided after consultation not to try to 
follow the centre line of the eclipse track, which would have involved a number of changes of 
direction with consequent banking of the plane, but instead to have the straight track shown, 
allowing the plane to remain level. Of course for our observations we were equally interested in the 
way the 1.27 micron radiation varied both before and after second and third contact, as well as its 
decay during totality, so the whole flight was of value.

The demands placed on the navigation of Concorde were extreme. It was required that it should be 
at the exact position, both longitude and latitude and direction of flight, at not before a precise time 



specified, and as soon after that time as possible, certainly not more than 30 seconds. And this 
was to be done by dead reckoning, since there was no way the plane could get there early and fly 
around to check, for example, wind speeds. In the event the prescription was extremely well 
followed: we reached the specified point just one second after the prescribed time.  The whole 
flight went very smoothly, and we gathered afterwards that Turcat had flown at a speed just higher 
than the recommended maximum speed of Concorde, so that he had a warning signal buzzing in 
his ears during totality! As the diagram indicates, we were actually in totality for one second less 
than 74 minutes.

For me the experience was a bit odd; I have witnessed totality for a longer period than almost any 
other observers, but could not actually see the eclipsed sun, because I was observing sideways, 
not vertically! What I could see was that we were flying within the moon’s shadow, but in all 
directions you could see in the distance to where the atmosphere and earth was illuminated.

It was a relief to land safely in what was then called Fort Lamy, in Chad. That evening we all had 
dinner together, and it happened that I was sitting next to André Turcat. We talked about the fact 
that two weeks earlier the Russian version of Concorde had crashed at the Paris air show, killing 
everyone on board. He said that he had asked to go on that flight, but had been refused! His take 
on the story was that while Concorde had been specifically designed to be flexible, the Russian 
supersonic plane was not, and that when they tried to do the kind of aerobatics that Concorde had 
demonstrated, it broke up.

When we finally returned to Toulouse, there was quite a posh celebration and reception at the 
airport with the Aerospatiale top brass. There followed a rather comic episode. My wife Meg and I 
had driven out to Toulouse in our rather ancient Bedford utilabrake, and then she had returned 
home, while I had left it parked at the airport, knowing it was not worth stealing! Everyone else had 
returned their hire cars, so I could offer some of them a lift back into Toulouse, though the contrast 
in technology from Concorde was rather extreme, and underlined by the fact that the exhaust came 
adrift on the way in, and was bumping along the road!

Along with the other experiments the observations were successful (the preliminary report by all 
the observers was published in Nature , Beckman et al 246, 72-74, (1973) ) though in our case 
they simply confirmed that the excitation mechanism was what we expected, and did not throw up 
anything new. But there was an unexpected consequence. For some reason, we seemed to be 
observing some kind of a sloping background emission, perhaps some kind of a continuum, as well 
as the 1.27 micron emission. It was never really established what this was, and I suspect that it 
was some kind of odd instrumental fault. But I became interested in possible mechanisms for 
emitting a continuum. I speculated about a very low lying electronically excited state of ozone, 
which I still think may exist and be responsible for such an emission, but this has not been verified. 
I also speculated about a continuum emission in the night airglow from a weakly bound triplet pi 
state of molecular oxygen, but this speculation has definitely been disproved. However, this led me 
to an investigation of another weakly bound state of molecular oxygen, in this case quintet pi, and 
this speculation has proved more successful. This state is indeed important in the association of 
atomic oxygen, and the mechanism of the night airglow emission, but it was only definitely  
detected and characterised by the experiments of Tom Slanger and associates thirty years later, 
long after my active research in this area had stopped. But this prediction owes its origin in a rather 
complicated way to the Concorde eclipse expedition.

There is a postscript to the Concorde story. Concorde 001 is now on permanent display at le 
Bourget airport in Paris, next to one of the commercial versions of Concorde. At the end of June 
2013, to mark the 40th anniversary of the eclipse flight, there was a celebration, an exhibition, and 
a small conference held at le Bourget, and I was able to attend, along with most of the surviving 
members of the observers on the flight. André Turcat was present, just a year or so before he died.
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