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Résistance et Dissuasion
Des origines du programme nucléaire français à nos jours

Nuclear deterrence and Franco-British cooperation
From the Second World War to Lancaster House
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From the end of the nineteenth century, France played a leading 
role in the discovery of atomic energy. Physicist Henri Becquerel 
discovered the radiation emitted by uranium salts in 1896; it was a 

significant discovery because he had revealed the phenomenon of natural 
radioactivity. Two years later, the discovery of radium and polonium  
by Pierre and Marie Curie represented a major step forward.

In 1903, these three physicists received the Nobel 
Prize in Physics for their pioneering work on natural 
radioactivity. Eight years later, in 1911, the Nobel 
Prize in Chemistry was awarded to Marie Curie for 
her research on radium and polonium. 

In 1934, the physicist couple Irène Curie and 
Frédéric Joliot discovered artificial radioactivity; 
the following year, they were awarded the Nobel 
Prize in Chemistry for their research in this field. 

Above: Henri Becquerel in his laboratory, 1903

On the left: Pierre and Marie Curie in their laboratory, around 
1898 – Musée Curie (coll. ACJC)

Below: Frédéric Joliot and Irène Curie in their laboratory,  
around 1934 – Musée Curie (coll. ACJC)

THE PIONEERING ROLE OF FRANCE  
IN NUCLEAR ENERGY

From the discovery of natural radioactivity  
to the discovery of artificial radioactivity

Extract from the Nobel lecture  
by Pierre Curie for the Nobel Prize  
in Physics, on 6 June 1905

“(…) It can even be thought that radium could become 
very dangerous in criminal hands, and the question 
can be raised whether mankind benefits from 
knowing the secrets of Nature, whether it is ready to 
profit from it or whether this knowledge will not be 
harmful for it. 

The example of the discoveries of Nobel is 
characteristic, as powerful explosives have enabled 
man to do wonderful work. 

They are also a terrible means of destruction in the 
hands of great criminals who are leading the peoples 
towards war. I am one of those who believe with Nobel 
that mankind will derive more good than harm from 
the new discoveries (…)”

France and Nuclear Deterrence
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Extract from the Nobel lecture  
by Frédéric Joliot for his Nobel Prize  
in Chemistry, 12 December 1935

“(…) If, turning towards the past, we cast a glance at 
the progress achieved by science at an ever-increasing 
pace, we are entitled to think that scientists, building 
up or shattering elements at will, will be able to bring 
about transmutations of an explosive type, true 
chemical chain reactions. 

If such transmutations do succeed in spreading 
in matter, the enormous liberation of usable 
energy can be imagined. But, unfortunately, if the 
contagion spreads to all the elements of our planet, 
the consequences of unloosing such a cataclysm can 
only be viewed with apprehension. (…)”



Photo: Frédéric Joliot, Hans Halban and Lew Kowarski in their laboratory, 
1947 (shooting pictures for the film La Bataille de l’eau lourde) – CEA 
historical archives

Documents : Patents dated 1 and 4 May 1939  – Musée Curie (coll. ACJC)

In January 1939, the Austrian scientists Otto Frisch and Lise Meitner, 
who had taken refuge in Scandinavia, obtained physical proof of the 
fission of uranium, that is the splitting of the nucleus of the atom 

under the impact of a neutron, generating a considerable release of 
energy. 

In March 1939, Frédéric Joliot and his team at the Collège de France, a 
renowned higher education and research establishment, which included 
Hans Halban (born in Austria), Lew Kowarski (born in Russia) and Francis 
Perrin, demonstrated the emission of secondary neutrons, which drive 
the chain reaction. The process underlying atomic energy was now well 
known. 

All these fundamental scientific advances were then taken up in the 
military field, especially since another world war was imminent. 

At the beginning of 1939, the traditional international scientific exchanges 
were not yet an issue. The Hungarian physicist Leo Szilard, who had fled 
to the United States, was the first to warn his fellow physicists about the 
major consequences of the research being carried out on chain reactions.

From May 1939, Joliot’s team agreed to break with the policy of sharing 
research results universally practised until then: they began to implement 
a secrecy policy and patented their inventions.  This new policy was 
motivated in part by concerns over intellectual property rights in view of 
future industrial applications, but also by the strategic nature of the team’s 
discoveries. 

In May 1939, the Joliot team consequently filed 
three secret patents relating to the applications - 
both civil and military - of atomic energy. One of 
these patents, on the “development of explosive 
charges”, considers the use of an explosive nuclear 
reaction and the production of weapons of war. 
Although there was still a long way to go to the 
atomic bomb, this patent already considers the 
transition of matter to the critical state, discovered 
by physicist Francis Perrin.

Letter from Albert Einstein to President 
Roosevelt dated 2 August 1939

In his letter, the theoretical physicist informs the 
United States President about the work in progress 
around the world in the field of nuclear energy. He 
mentions the pioneering work of Frédéric Joliot in 
France, as well the work of the Italian Enrico Fermi 
and the Hungarian Leo Szilard, both refugees in the 
United States.

“(…) In the course of the last four months it has 
been made probable - through the work of Joliot in 
France as well as Fermi and Szilard in America - that 
it may be possible to set up a nuclear chain reaction 
in a large mass of uranium, by which vast amounts 
of power and large quantities of new radium-like 
elements would be generated.

Now it appears almost certain that this could be 
achieved in the immediate future.

This new phenomenon would also lead to the 
construction of bombs, and it is conceivable -though 
much less certain - that extremely powerful bombs of 
this type may thus be constructed. (…)”

THE CRITICAL IMPORTANCE OF NUCLEAR ENERGY  
AT THE BEGINNING OF THE SECOND WORLD WAR

The emergence of its strategic dimension  
at international level
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Above: Note from Frédéric Joliot to the High Commissioner for the National Economy,  
Daniel Serruys, 8 December 1939 – Musée Curie (coll. ACJC)1 

Beside: Note from Frédéric Joliot to the Armament Minister Raoul Dautry, 13 February 1940   
Musée Curie (coll. ACJC)2

In May 1939, a partnership was established with the 
Belgian company Union minière du Haut-Katanga 
(Mining Union of Upper Katanga), through which 
8 tons of uranium oxide was obtained from the 
Congo. At that time, no other laboratory in the 
world had such a quantity.

Subsequently, in February 1940, on the orders  
of Prime Minister and Minister of Defence Edouard 
Daladier, a secret mission was sent to Norway 
to retrieve 185 kilograms of heavy water, the 
world’s entire stock, produced exclusively by the 
company Norsk Hydro, in which French capital 
formed the majority holding. 

THE CRITICAL IMPORTANCE OF NUCLEAR ENERGY  
AT THE BEGINNING OF THE SECOND WORLD WAR

France wins the first battle for heavy water (1/3)

Above: Mission order dated 26 February 1940 signed by the Armament 
Minister Raoul Dautry  – ©Archives nationales (France)3

Raoul Dautry

The patents of Joliot’s team at the Collège de France reveal how 
much progress had been made by French research on the civilian and 
military applications of atomic energy. With the opening of hostilities 

in September 1939, the priority interests were energy generators and 
explosives.

During the autumn of 1939, French Armament Minister Raoul Dautry 
provided total support for the work led by Frédéric Joliot, for whom the 
priority concerned the supply of two strategic materials: uranium 
oxide, as fuel, and heavy water, considered at the time to be the best 
means of slowing the neutrons in the chain reaction.

§1 – “As a result of the conversations I had with Dr. Wellich, 
I would like you to pay attention to the importance of 
establishing in France a stockpile of a rare chemical 
product manufactured abroad and whose future supply 
is uncertain given the current circumstances, in the 
present and future interest of French scientific research. 
This is a product called ‘heavy water’ (deuterium oxide), 
manufactured in Norway by electrolysis ordinary water, 
under cost-price conditions impossible to reproduce  
in France.”

§2 – “A suitable admixture of uranium and deuterium 
present, in the actual state of our knowledge, all the 
conditions for the development of chain reactions, and, 
consequently, to the massive release of atomic energy. 
Since we have not yet had the opportunity to achieve such 
conditions, we can not be certain that this release would 
take place, but given the phenomena already known to us, 
we are not currently seeing any cause that might  
prevent it.”

§3 – “Mr. Jacques Allier is charged by the Minister of 
Armament to go on a mission to Norway to conduct a 
secret negotiation on behalf of the French government. 
Any help he may ask for must be given to him without 
him having to reveal the object of his mission. As such, 
he may in particular be assisted by all officers present in 
Sweden and Norway, be escorted by them in his travels, 
take all necessary security or other arrangements for the 
accomplishment of his mission.”

§1

§2

§3

France and Nuclear Deterrence
A Spirit of Resistance



Photograph of Jacques Allier and Frédéric Joliot on the set 
of the film La Bataille de l’eau lourde, 1947 
© Archives nationales (France)

Below: Receipt for the 26 cans of heavy water, signed  
by Frédéric Joliot – © Archives nationales (France)

Above: Extract from the report by Jacques Allier in February 
1945 – © Archives nationales (France)

Lieutenant Jacques Allier, a financier mobilized in the Service des poudres 
(Explosives Department) and assigned to the office of the Armament 
Minister, was tasked in February 1940 with travelling to Norway to retrieve 
the world’s stock of heavy water. Several French secret service agents from 
“War” Intelligence Service, headed by Commander Perruche, were part of 
the mission.

Jacques Allier managed to persuade the strongly Francophile director of 
Norsk Hydro, the Norwegian Axel Aubert, to agree to make the world’s 
stock of heavy water available to France free of charge.
In the end, the Allier team, with the assistance of the French secret 
services, managed to get the Norwegian heavy water before Nazi 
Germany, which also sought to get its hands on it. The team brought the 
26 cans to France in mid-March 1940. They were received by Frédéric 
Joliot who stored them in the premises at the Collège de France.

Heavy water affair

THE CRITICAL IMPORTANCE OF NUCLEAR ENERGY  
AT THE BEGINNING OF THE SECOND WORLD WAR

France wins the first battle for heavy water (2/3)
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At the end of March and beginning of April 1940, Jacques Allier sent 
his two secret service colleagues, Lieutenant Mossé and Captain Muller, 
to Scandinavia once again. In accordance with the wishes of Frédéric 
Joliot, their mission was to commission an experiment on heavy water by 
Norsk Hydro, but also to obtain information on German scientists likely to 
work on the release of nuclear energy.

However, the mission was a failure, as Nazi Germany invaded Norway  
on 9 April 1940… 

However, anticipating this possibility, Jacques Allier had made sure, 
during his earlier mission in Norway, that he gathered information 
concerning the protection of the Rjukan plant that subsequently turned 
out to be vital. It should be remembered that French armed forces were 
deployed to northern Norway in April-May 1940.

THE SECRET MISSION BY JACQUES ALLIER IN NORWAY  
(FEBRUARY/MARCH 1940)

On the left, from top to bottom: 

Jacques Allier’s passport – Graff family private collection

Letter from Captain Muller to Jacques Allier, 22 April 1940  
© Archives nationales (France)

Confidential note by Jacques Allier concerning the protection  
of the Norsk Hydro Rjukan plant, 17 April 1940  
© Archives nationales (France)

On the right below: Location of the Rjukan plant (Norway)   
© Jeremy Masse

28 February 
- 3 March 1940 

itinerary of Jacques Allier by 
train from Paris to Amsterdam, 

then by air to Malmö 
(Sweden), then by train to 

Oslo via Stockholm.

4 March
Jacques Allier makes 

contact with Axel 
Aubert, director of 

Norsk Hydro.
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12-15 March
The team, which decides to return  

to France via Scotland then London,  
splits in two:

- Jacques Allier and Lieutenant Mossé take the 
Oslo-Perth flight, which in fact lands at Montrose; 
from there, they travel by car to Edinburgh, where 

they take a train to London arriving  
in the evening of 13 March;

- Captain Muller and Mr Knall-Demars 
follow the same itinerary,  

but two days later.  

12 March 
the Allier team successfully eludes 
the German spies, first by booking 

flights on two different routes,  
Oslo-Amsterdam and Oslo-Perth,  
then by a ruse regarding the final 

destination of the cans of heavy water, 
making it look as though they will be 
on the Amsterdam flight, which was 

in the end intercepted by the 
German air force.

10 March 
Jacques Allier, in the 

strictest secrecy at the French 
embassy in Oslo, receives the 
26 cans of heavy water which  

the director of the Rjukan plant 
has transported at night  

on icy roads.  

9 March
Axel Aubert agrees to lend 

the entire existing stock of heavy 
water – 185 kilograms – to France 
free of charge, as well as all future 

production. Jacques Allier then reveals 
to him the potential significance of the 

research being pursued by Frédéric 
Joliot “with regard to the 
conduct of the war itself”.

5 - 8 March 
Jacques Allier visits the 
Norsk Hydro plant at 

Rjukan, to organize the 
transfer of the heavy 
water that is stored 

there.

16-18 March
The Allier team arrives 

back in France and  
is welcomed by Raoul 
Dautry and Frédéric 

Joliot.

THE CRITICAL IMPORTANCE OF NUCLEAR ENERGY  
AT THE BEGINNING OF THE SECOND WORLD WAR

France wins the first battle for heavy water (3/3)

train forward path

plane forward path

train return path

plane return path
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Above, in the center: Commemorative plaque at Riom prison4 

On the left: Report by Henri Moureu, 6 December 1950   
© Archives nationales (France)5 

On the right: Mission order dated 16 June 1940 – CEA historical archives

Allier, referred to as “Lieutenant X” in the report 
by Henri Moureu, decided to travel to Riom and 
retrieve the heavy water, taking it to Clermont-
Ferrand, where he met Frédéric Joliot, Hans 
Halban and Lew Kowarski. There, he asked them 
to travel immediately to Bordeaux and embark for 
Britain. However, although Halban and Kowarski 
were prepared to go to London with the heavy 
water, Joliot chose to stay in France.

On 17 June 1940, Allier and the French nuclear 
physicists left Clermont-Ferrand for Bordeaux in 
several vehicles. Joliot accompanied his two team-
mates as far as the British ship to be used for the 
exfiltration, the SS Broompark, berthed in the port 
of Bordeaux.

Before the pair embarked, Jean Bichelonne, 
Minister Dautry’s principal private secretary,  
handed them a mission order dated 16 June 
1940, preceding the resignation of Prime 
Minister Paul Reynaud and the arrival of Marshal 
Pétain in power.

THE CRITICAL IMPORTANCE OF NUCLEAR ENERGY  
AT THE BEGINNING OF THE SECOND WORLD WAR

Exfiltration of the heavy water stock to Britain  (1/2)

The invasion of France by Nazi Germany, launched on 14 May 
1940, led to the French government’s decision to evacuate the 
world’s heavy water stock to southern France.

On 16 May 1940, Raoul Dautry telephoned Frédéric Joliot to ask him to 
organize the evacuation. Later that day, Joliot assigned this task to chemist 
Henri Moureu, his colleague at the nuclear chemistry laboratory. Moureu, 
authorized to be armed for the operation, conveyed the shipment at night 
to Clermont-Ferrand, where the heavy water was stored in a branch of the 
Banque de France.

The bank authorities did not want to keep such a strategic stock any 
longer than necessary, so on 24 May Moureu and physicist Jean-Jacques 
Trillat, professor at the Besançon science faculty, secretly transferred 
the precious shipment to a cell at Riom prison, a location unlikely to be 
targeted by the Germans and also suitable to maintain secrecy.

On 16 June 1940, when the German army had broken through the 
French front, Minister Dautry telephoned Jacques Allier to order the 
Joliot team to travel to London with the 26 cans of heavy water, with 
the aim of continuing in the United Kingdom the work done until 
then in France.

The significance of the mission order  
of 16 June 1940, as expressed  
by Bertrand Goldschmidt
(“Pionniers de l’atome”, Stock, 1987)

“[It is] a crucial document in the history of atomic 
energy. Its consequences were considerable. During 
the war, much depended on its implementation and 
on the safeguarding of the heavy water: maintenance 
of a French presence in the field; some of the directions 
taken by the British work; the establishment of the 
first multinational scientific enterprise, in Canada; 
and, after the war, the successful startup of the French 
atomic energy commission (CEA).”

The mission order was fundamental in many ways:
-  it legitimized the continuation of the French 

work on nuclear energy on allied territory, 
while highlighting the pioneering character  
of the work;

-  it marked the necessity of continuing the work 
within a French framework, hence its reference 
to Colonel Mayer, at the French Embassy  
in London;

-  it was the first ever international nuclear 
cooperation;

-  it was one of the very first acts of resistance  
by the French administration.

§4 – “In this establishment,  
from 24 May to 16 June 1940, 
was stored 185 kilos of heavy 
water product which was used 
for the manufacture of Zoe,  
the first French atomic pile”

§5 – “16 May 1940 [...] ‘The front is pierced in Sedan, Dautry 
has just called me. The heavy water must immediately be put 
in safety, in the centre of France. I entrust it to you. Absolute 
secret. You have free hand’. Two hours later, the Banque de 
France agrees to receive, in the strong vaults of its Clermond-
Ferrand branch, the mysterious cans for which I have asked 
for asylum. I decided to leave at night with the Service van, in 
order to avoid the clutter of the roads crisscrossed by the cars 
of all those who are repressed by the Battle of Belgium [...]
18 June 1940 [...] Objects of so much care and lust, vogue to the 
friendly earth. Certainly, France lost the first fights, but she was 
able to win the Battle for Heavy Water.”

§4

§5

France and Nuclear Deterrence
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On the right: Lord Suffolk, 1925 – © National Portrait Gallery, London  
(Creative Commons)

In the center: Photograph of the SS Broompark – With kind permission  
from J. & J. Denholm Limited

Above on the right: Extract from the log of the Broompark   
– The National Archives (UK) : BT  389/5/203

Above: Letter from Hans Halban to Dr Lockspeiser, in charge  
of Scientific Research at the Ministry of Aircraft Production  
– The National Archives: (UK) AB 1/229

Lord Suffolk was 
assisted on his mission 
in France by the British 
secret services – one of 
the members of which 
was none other than Ian 
Fleming, future author 
of the James Bond books. 
For the record, the 
Broompark also carried 
a precious shipment of 
Belgian diamonds, which 
might have inspired the 
novel “Diamonds Are 
Forever”… 

On 18 June 1940, Halban and Kowarski sailed from Bordeaux heading 
for England on board the Broompark, taking with them the world’s stock 
of heavy water. Lord Suffolk, who until then had been scientific liaison 
officer to the French government, supported them; when France was 
invaded, he had been instructed by the British government to facilitate 
the evacuation of French scientists likely to contribute to the British war 
effort. They arrived in Falmouth on 21 June.

When Germany invaded France, the French authorities sought in parallel 
to safeguard the stock of uranium oxide held by France. It was moved to 
Clermont-Ferrand, and also hidden in the vaults of the Banque de France, 
before being exfiltrated via Bordeaux in June, and stored with the 
highest secrecy in Morocco.

Physicist Serge Gorodetsky, mobilized at the laboratory of Louis Leprince-
Ringuet at the École Polytechnique, a leading French Institute in science 
and technology in Paris, had to safeguard the stock of uranium. Arriving 
in Bordeaux in mid-June 1940, bearing a mission order to travel to 
the United Kingdom, he resigned himself to take a freighter bound for 
Morocco, unable to find a way of reaching the British coast.

On 17 June 1940, the freighter left France, reaching Morocco some 
ten days later. There, the scientist Jean Perrin (father of physicist Francis 
Perrin) took charge of the operation. Jean Marçais, director of the Institut 
scientifique chérifien de Rabat (The Cherifian Scientific Institute of Rabat), 
arranged for Serge Gorodetsky to meet Jacques Bondon. This young 
engineer of the Corps des Mines played a key role in subsequent events, 
as he was responsible for transferring the shipment to the mine of the 
Office chérifien des phosphates (Cherifian Phosphate Office) located at 
Khouribga, under absolute secrecy. 

The existence of this stock was not revealed until early in 1946, and the 
part played by these first Resistance activists not until much later. 

THE CRITICAL IMPORTANCE OF NUCLEAR ENERGY  
AT THE BEGINNING OF THE SECOND WORLD WAR

Exfiltration of the heavy water stock to Britain  (2/2)
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On the right: Poster for the film “La Bataille de l’eau lourde”  
© Le Trident 

Above, from top to bottom: Frédéric Joliot with Jean 
Epstein, who directed the first part of the film, 1947; 
Frédéric Joliot and Raoul Dautry on the set of the film, 
1947 – Musée Curie (coll. ACJC)

Above right: Weekly magazine Samedi-Soir, 29 November 
1947 – © France Dimanche

Note by Jacques Allier dated 
9 February 1948 explaining 
why he was anonymous  
in the film – Graff family 
private collection

After the Second World War, a Franco-Norwegian film 
was made in 1947 by Jean Dréville and Titus Vibe-
Müller, entitled “La bataille de l’eau lourde” (The Battle 

for Heavy Water - Operation Swallow). It is based on the epic 
story of heavy water throughout the war. The main interest of 
the first quarter-hour of the film resides in its actors… several 
major figures in the story play their own parts! In this respect, 
the film plays on the boundary between action movie and 
documentary, alternating archive images and reconstructed 
scenes. The reconstructions involve figures such as Raoul 
Dautry, Frédéric Joliot, Lew Kowarski and Jacques Allier. In 
this way, “La bataille de l’eau lourde” not only recounts one of 
the major heroic acts of the Second Word War, but also places 
viewers face to face with their heroes.

Raoul Dautry and Jacques Allier took part in the production 
of the film, passing on their comments on the screenplay to 
scriptwriter Jean Marin. 

Other than the 1947 film, the battle for heavy water has been 
the subject of other adaptations: “The Heroes of Telemark”, 
directed by Anthony Mann, in 1965, and, fifty years later, a 
Norwegian television series “The Heavy Water War”, broadcast in 
Norway in 2015. In another vein, the film “Bon Voyage”, directed 
by Jean-Paul Rappeneau (2003), is a free and romanticized 
evocation of the exfiltration of the heavy water from France in 
June 1940.

The consecutive “battles for heavy water” prevented the 
Nazi regime from making effective use of heavy water in 
German scientific research on atomic energy. 
After the defeat of Germany in May 1945, the Americans 
and the British very quickly obtained confirmation of their 
assessment of the German potential in atomic energy: 
the Nazi regime had not managed to build a nuclear 
reactor. Moreover, at no time had Hitler given priority to 
this research in the German war effort; he considered 
investment in the technology of the V1 flying bomb and V2 
missile more urgent. 
This lack of priority also took account of a glaring reality for 
the Nazi regime: a large number of German scientists had 
gone into exile, in particular because of the anti-Semitic 
policy of the totalitarian regime.
In the end, the German atomic specialists were lagging 
several years behind their American and British 
counterparts.

EPILOGUE

The seizure of the world’s heavy water stock in 1940 by the French team did not 
deter the Nazi regime from attempting to take over subsequent production of this 
strategic material. 
However, the implementation of this policy, which should have been facilitated 
by the German invasion of Norway in April 1940, came up against commando 
operations conducted by the British secret services, the Norwegian resistance, the 
Free French Naval Forces and the United States Army Air Force. Their objective 
was to prevent Nazi Germany getting its hands on new production of heavy water.
Many operations were carried out from 1942:
-  in September 1942, Anglo-Norwegian commandos were conveyed by the Free 

French Naval Forces, on the Junon Submarine, to Norway, where they landed 
and succeeded in destroying the Glomfjord hydro-electric plant, which was likely 
to produce heavy water and powered an aluminum plant;

- in October 1942, Anglo-Norwegian commandos were parachuted into Norway 
in the area of the Rjukan/Vemork plant, followed in November by army engineers 
in three gliders to be released nearer the plant, but this operation was a failure;
-  in February 1943, a new team of six Norwegians was parachuted into the 

Telemark region, meeting up with four Norwegian commandos who had 
survived the previous operation. The commandos managed to penetrate into the 
heavy water plant and place explosive charges to destroy the electrolysis chambers 
used to produce the vital material;

-  in November 1943, the American air force attempted to halt production at the 
Norsk Hydro plant, which had resumed in April. This raid was a failure;

-  in February 1944, the Norwegian resistance sabotaged a Norwegian ferry being 
used to move the heavy water stock from Rjukan/Vemork to Germany. The 
operation was a success in military terms, but many Norwegian civilians were 
killed as the ferry sank.

The other battles for heavy water

THE CRITICAL IMPORTANCE OF NUCLEAR ENERGY  
AT THE BEGINNING OF THE SECOND WORLD WAR

The “battle for heavy water” at the cinema
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On the left: Photograph of C. de Gaulle and W. Churchill at the Arc  
de Triomphe  – ©Jacques Belin / ECPAD/Défense
 
Under the photograph: Minutes of the 1st meeting of the MAUD 
Committee, 10 April 1940 – The National Archives (UK) : AB 1/347

On the bottom: Photograph of C. de Gaulle talking to W. Churchill  
– ©Jacques Belin / ECPAD/Défense

Below: Report by Jacques Allier on his visit to the United Kingdom,  
13 April 1940 – Graff family private collection

FRANCO-BRITISH NUCLEAR COOPERATION
From the MAUD Committee  
to the Franco-British Union project 

THE FRANCO-BRITISH  
UNION PROJECT

The Second World War underlined the convergence 
of the United Kingdom’s and France’s security 
interests. On 16 June 1940, following a 
proposal by Jean Monnet, head of the Anglo-
French Coordinating Committee, Prime Minister 
Winston Churchill suggested to Prime Minister 
Paul Reynaud the creation of a Franco-British 
Union, including joint organizations for defence 
and foreign policy, a single parliament and joint 
citizenship. The draft proposal stated:

“At this most fateful moment in the history of the 
modern world, the Governments of the United 
Kingdom and the French Republic make this 
declaration of indissoluble union and unyielding 
resolution in their common defence of justice 
and freedom against subjection to a system 
which reduces mankind to a life of robots and 
slaves.”

This draft was finally rejected by marshal Pétain 
who forced the dismissal of the Reynaud cabinet 
late in the afternoon of 16 June.

FRENCH PARTICIPATION IN THE MAUD COMMITTEE

On 9 April 1940, before the German invasion, French Armament 
Minister Raoul Dautry asked Jacques Allier to travel to London 
to make contact with the scientists concerned, in particular with 

Dr H.J. Gough, Director of Scientific Research at the Ministry of Supply. 

Jacques Allier was invited by the British on 10 April 1940 to attend 
the first meeting of a new committee, the MAUD Committee (Military 
Application of Uranium Disintegration) which was established in the 
United Kingdom to examine the issues related to the release of nuclear 
energy. This gave him the opportunity to meet the British scientists Henry 
Tizard, John Cockcroft, George Thomson, and Marcus Oliphant.  

Jacques Allier informed them of the French progress in this area, the 
interest shown by Nazi Germany in the military applications of atomic 
energy and the race that had started.  
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Photograph of the Free French atomic scientists in Canada, from right to 
left: Pierre Auger, Hans Halban, Jules Guéron, and Bertrand Goldschmidt  
– National Research Council Canada

On the left: Letter from Wallace Akers, director of the Tube Alloys 
programme (term covering work on the atomic bomb) to the Direction 
de l’Armement of France Combattante, requesting the transfer of Jules 
Guéron to Canada, 21 October 1942 – HAEU, JG-7

Below: Note by Pierre Auger, Bertrand Goldschmidt and Jules Guéron on 
their administrative situation, 3 February 1944 – HAEU, JG-7

For personal reasons, Frédéric Joliot decided to 
stay in France throughout the war. Nevertheless, 
he refused to collaborate with the Nazi occupier, 
and joined the internal Resistance.

Building upon their pioneer work on chain reaction, 
the five French scientists integrated British and 
Canadian teams to unify their research during the 
Second World War:  
• Hans Halban and Lew Kowarski, who worked 
in priority on ways to slow neutrons down, and 
consequently on a heavy-water reactor;
• Pierre Auger, who worked in the Physics Division 
at the Montreal Laboratory;
• Jules Guéron, working in the Chemistry Division 
of the same laboratory;
• Bertrand Goldschmidt, specialized in plutonium 
and plutonium extraction.

FRANCO-BRITISH NUCLEAR COOPERATION
Continuation of the work in Britain  
and Canada

INTEGRATION OF THE FRENCH ATOMIC PHYSICISTS 
INTO THE BRITISH LABORATORIES

Halban and Kowarski left France on 19 June 1940, taking with them 
the world’s stock of heavy water, their scientific knowledge and 
documentation, with the mission of continuing the work in  

the United Kingdom. Frédéric Joliot had requested that they 
undertake “a major experiment”, which he had planned to carry out 
shortly before the evacuation.

On their arrival in the United Kingdom on 21 June, the 26 cans of heavy 
water were first stored at Wormwood Scrubs prison, then transferred to 
Windsor castle. Paradoxically, the French scientists initially faced relative 
scepticism from the MAUD Committee regarding the importance of their 
work in the context of the war. However, Halban and Kowarski very 
quickly submitted a report that underlined the huge importance of the 
natural uranium path in obtaining the bomb, and which foresaw the 
plutonium path (discovered by the American Glenn Seaborg and his team 
in December 1940).

Although the British authorities were reluctant to include foreign 
scientists in the MAUD Committee, they steered Halban and Kowarski to 
the Cavendish Laboratory at the University of Cambridge. In August 
1940, the two Frenchmen started working on behalf of the committee; 
four months later, in December 1940, they demonstrated the possibility 
of a chain reaction driven by slow neutrons. It was the first conclusive 
experiment on this topic in the world.
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FRANCO-BRITISH NUCLEAR COOPERATION
From Chequers to Lancaster House

French President Nicolas Sarkozy and British Prime Minister 
David Cameron at Lancaster House, 2 November 2010   
– Prime Minister’s Office UK

CEA Valduc Center – © CEA / CADAM

THE CHEQUERS DECLARATION (1995) 

At the Anglo-French Summit on 30 October 1995, the British Prime 
Minister John Major and French President Jacques Chirac signed the 
Chequers Declaration, which recognized the convergence of the United 
Kingdom’s and France’s vital interests:

“We do not see situations arising in which the vital interests of either 
France or the United Kingdom could be threatened without the vital 
interests of the other being also threatened.
We have decided to pursue and deepen nuclear cooperation between our 
two countries. Our aim is mutually to strengthen deterrence, while 
retaining the independence of our nuclear forces. The deepening of 
cooperation between the two members of the North Atlantic Alliance who 
are nuclear powers will therefore strengthen the European contribution 
to overall deterrence […].”

THE LANCASTER HOUSE TREATIES (2010) 

On 2 November 2010, France and the United Kingdom signed two 
treaties at Lancaster House: 
- a Defence and Security Cooperation Treaty;
- a treaty on nuclear cooperation (TEUTATES treaty).

The aim was to build a long-term partnership on defence and security 
between the two countries, in particular with regard to their national 
deterrence. This cooperation on a particularly sensitive issue indicated the 
strength of the mutual trust between the two countries.

Within this framework, France and the United Kingdom are developing 
joint facilities to ensure the safety and reliability of their respective 
nuclear weapons. This comprises the construction and joint operation of a 
radiographic/hydrodynamic facility at Valduc in France (EPURE), and the 
construction of a joint facility at Aldermaston in the United Kingdom, the 
Technology Development Centre.
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The work on atomic energy was a major strategic issue for the 
French Resistance, given the pioneering role of France in such a new 
field, the civilian and military applications of the new energy source, 

and the prospects likely to open up after the war. From the beginning, this 
was a sovereignty issue.

The journey of Hans Halban and Lew Kowarski to Britain in June 
1940, by order of the government, was one of the first acts of 
Resistance. 

When taking up residence on British territory, Halban and Kowarski were 
obliged to sign an undertaking on protection of secrecy. However, they 
were not required to become British citizens, unlike the other scientists 
in exile.  

Progressively, from 1941 and 1942, France Libre (Free France) formed 
the group of the “Free French Atomic scientists”, consisting of Pierre 
Auger, Bertrand Goldschmidt and Jules Guéron, who joined General de 
Gaulle on June 25, 1940. The scientific work of France Libre, renamed 
France Combattante (Fighting France) from July 1942, was coordinated by 
biologist Louis Rapkine.

THE FREE FRANCE AND NUCLEAR ENERGY
A major strategic issue for the Resistance

For France Libre, it was essential that relations 
with the British ally in the atomic field were 
balanced and respectful of each other’s 
contributions, to preserve the positioning of 
France at the end of the war. 

Three objectives were vital for France Libre: 
-  recognition of the pioneering role of the 

French work in the field of atomic energy;
-  recognition by the allied countries of French 

interests and rights;
-  preparation for resumption of the work  

in France after the war.

Several notes from the France Combattante 
Armament Directorate explain the French approach 
with respect to the British authorities.

The position occupied by the French scientists 
in the Tube Alloys programme (term used from 
1941 to cover nuclear weapons work in the United 
Kingdom) was exceptional in many ways: de facto 
recognition of the pioneering character of the 
French work, coordination of the work of the 
Cambridge then Montreal laboratories, and no 
obligation to take British nationality. 

Several notes from Louis Rapkine, head of the 
Scientific Office of the Delegation of the provisional 
government of the French Republic (GPRF) in the 
United States, show the importance of French 
involvement in the Tube Alloys programme for the 
British authorities and also France Combattante.

In the middle: The Montreal Laboratory team, 1943 – National Research 
Council Canada

Below, from top to bottom: 

Note from Louis Rapkine to Commander Bonneau, GPRF delegate, 
28 July 1944 – HAEU, JG-76

Louis Rapkine – Institut Pasteur/Musée Pasteur

Below, from top to bottom: 

Jules Guéron enlists in the Free French Forces on 
25 June 1940 – SHD, Individual file on Jules Guéron 
(GR 16 P 275338)

Note from the Armament Director of France 
Combattante, Captain Morin, to the director of 
Tube Alloys, Wallace Akers, 5 November 1942   
– HAEU, JG-7

Note from the Armament Director of France 
Combattante, Captain Morin, to René Pleven, 
National Commissioner for Foreign Affairs and the 
Colonies, 10 December 1942 – HAEU, JG-77

§7 – “On the other hand, this research, the object of which has been given to 
you verbally, presents in our opinion a considerable interest for the future of 
France. We therefore propose to take over the salary of Mr. Guéron from France 
Combattante, and to place him at the disposal of D.S.I.R. Of course, it would 
be necessary to authorize Mr. Guéron to sign the secrecy clauses, which for 
such researches are normal. But Mr. Guéron would be made available upon our 
request, with one month’s notice.”

§6 – “A decision has been made, Guéron and Goldschmidt must remain in 
Canada where their presence is essential for the British, and where active 
participation in the research project is of immeasurable benefit to French 
Science and Industry. I am sending you copies of the letters exchanged between 
Professor Cockcoft and myself. Here you will find the conditions in which I have 
placed Mr. Guéron and Mr. Goldschmidt on a diplomatic assignment.”

§7

§6
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NUCLEAR ENERGY, AN ISSUE OF POWER  
IN RELATIONS WITH THE ALLIES

In practice, it was difficult for France Combattante to highlight the 
value of the French work, particularly from 1943, when the British 
laboratory was transferred to Canada as the Manhattan Project was 

gathering momentum, and when relations between General de Gaulle and 
President Roosevelt were very strained…

Although the United Kingdom paid tribute to the decisive contribution of 
the French atomic scientists during the war, any direct participation by 
the Free French in the Anglo-American combined effort was excluded. 
This meant that the France Libre atomic scientists had no direct contact 
with the Manhattan Project, which aimed to develop the atomic bomb. 
Nevertheless, Bertrand Goldschmidt worked in the United States for a few 
months, with Glenn Seaborg, in 1942 and 1943. This experience enabled 
him to acquire invaluable knowledge of the chemistry and extraction 
of plutonium.

Even so, for a time, British Chancellor of the Exchequer John Anderson 
and Foreign Affairs Secretary Anthony Eden considered a move towards 
greater openness under certain conditions, in the name of a “debt of 
honour” with regard to France. In a note to Prime Minister Churchill in 
March 1945, Anthony Eden stressed the extent to which the arrival of 
Halban and Kowarski in Britain had been decisive for progress on the 
work on nuclear weapons.

But the response from Winston Churchill was scathing, stressing that 
he was against sharing secrets with the French, invoking strict 
application of the Quebec Agreement and his undertaking to President 
Roosevelt. He then sought to demonstrate that there was too high a 
risk that the secret would be communicated to General de Gaulle.

At the end of the hostilities, the British authorities nevertheless recognized 
this “debt of honour” and paid tribute to the pioneering French work 
(“Statements relating to the atomic bomb”).

In parallel, the French team drafted a press release intended for the 
Canadian French-language media to highlight the role played by France 
in the atomic work.

Below: Note from Anthony 
Eden to Winston Churchill, 
20 March 1945 – HAEU, JG-8

The Quebec Agreement  
of 19 August 1943

The Quebec Agreement was signed 
between President Roosevelt and 
Prime Minister Churchill, at a time 
when relations between the two allied 
powers were passing through a serious 
crisis of trust, to provide a better 
framework and improve transatlantic 
scientific collaboration in the field of 
military nuclear technology. 
It included agreement that no 
information about the joint 
enterprise would be communicated 
to third parties except by mutual 
consent.
This agreement, while enabling the 
resumption of nuclear cooperation 
between the United States and the 
United Kingdom, also marks the 
premises of a non-proliferation policy.

§8 “FRENCH SCIENCE PARTICIPATES IN RESEARCH ON THE 
ATOMIC BOMB IN CANADA 
French scientists, in an official mission directed by the 
French authorities, play an important part in the uranium 
research works conducted at the Montreal Laboratory of 
the National Research Council. They are Mr. Pierre Auger, 
professor at the Sorbonne, Bertrand Goldschmidt, assis-
tant at the Radium Institute in Paris, Jules Guéron, head 
of research at the Faculty of Sciences in Strasbourg, and 
Hans Halban and Lew Kowarski both attached to the Col-
lège de France. At the time of the German invasion, France 
was one of the most advanced countries in the study 
of atomic energy production of uranium, and it laid the 
foundation for a major war project. [...] The authorities of 
France Combattante, anxious above all to help the Allied 
war effort, have allowed scientists to keep secret the work 
in which they are taking part, even from their government. 
Thus, the French school of radioactivity by Pierre and Ma-
rie Curie, brilliantly continued by the Joliot, was able des-
pite the invasion of 1940 to make a French contribution 
to one of the most important achievements of the United 
Nations”

Extract from document 
“Statements relating 
to the atomic bomb”, 
1945 – HAEU, JG-7

Document entitled: “La science française participe aux recherches sur la 
bombe atomique au Canada” HAEU, JG-78

THE FREE FRANCE AND NUCLEAR ENERGY
Recognition of France’s pioneering role 

§8

France and Nuclear Deterrence
A Spirit of Resistance



§9 “Mr. and Mrs. Joliot Curie were at first quite in favor 
of collaboration; the Germans had provided them with a 
laboratory to aid their research on nuclear disintegration 
of charge, then they had difficulties with the Germans. 
Mr.  Joliot wanted to go to America, where similar re-
search was being conducted; the Germans prevented him. 
If he is still in France, if the Germans have not yet taken 
him away to Germany, it would be possible to envisage 
his exflitration, taking into account however that he has a 
wife and children.”

THE FREE FRANCE AND NUCLEAR ENERGY
The atomic scientists of France Libre  
and the Joliot case

At the end of the war, the atomic scientists of France Libre were faced 
with a dilemma, that of double allegiance, to France Libre and to 
the British authorities, which had welcomed them and required that 

their work be kept secret.

At first, early in January 1946, the British position was very flexible. It 
authorized the French to make use of their knowledge acquired during the 
war, on condition that it was limited strictly to a French official framework, 
in particular the Commissariat à l’énergie atomique (CEA, the French 
Atomic Energy Commission), established in October 1945, which was 
starting its work at the beginning of 1946.

In February 1946, the British position hardened and forbade disclosure 
by the French scientists, even within a national framework, of the secret 
information of which they had knowledge.

In the middle: Frédéric Joliot’s combattant card    
– Musée Curie (coll. ACJC)

Below, from top to bottom: 

Intelligence “Note blanche”, 20 April 1942 – SHD, Individual file  
on Frédéric Joliot (GR 28 P 912368)9

Note from Jules Guéron to Frédéric Joliot, 12 January 1943  
– Musée Curie (coll. ACJC)

SCIENTISTS  
AND ENGINEERS
Pierre Auger
Jacques Bondon
Bertrand Goldschmidt
Serge Gorodetsky
Jules Guéron
Hans Halban
Étienne Hirsch
Frédéric Joliot
Lew Kowarski
Henri Laugier
Jean Marçais
Henri Moureu
Francis Perrin
Jean Perrin
Louis Rapkine
Yves Rocard
Jean-Jacques Trillat
…  

POLITICIANS
Maurice Bourgès-Maunoury
Jacques Chaban-Delmas
Michel Debré
Félix Gaillard
Robert Galley
Charles de Gaulle
Olivier Guichard
Pierre Guillaumat
Pierre Mendès France
Pierre Messmer
Guy Mollet
Gaston Palewski
Alain Peyrefitte
René Pleven
Jacques Soufflet
Jacques Soustelle
Maurice Schumann
…

MILITARY PERSONNEL
Charles Ailleret**
André Beaufre**
Pierre Billotte*
Albert Buchalet
Georges Buis**
Pierre de Chevigné*
Jean Crépin
Pierre Gallois**
M. Knall-Demars
Pierre Koenig*
Lieutenant Mossé
Capitaine Muller
…

PHILOSOPHERS
Raymond Aron**
…

FINANCIERS
Jacques Allier
…

DIPLOMATS
Alexandre Parodi
François de Rose
…

* future minister; ** thinker on nuclear strategy

THE JOLIOT CASE

Altough he was supposed to lead the team that had evacuated the 
heavy water in June 1940, Frédéric Joliot remained in his laboratory 
at the Collège de France. Given his international scientific renown, his 
moving to the United Kingdom or the United States would have given a 
new dimension to the engagement of the French scientists in the field of 
atomic energy. 

On several occasions, France Combattante sought to exfiltrate Frédéric 
Joliot so that he could pursue his research as part of an allied team, but 
without success. Joliot took an active part in the Resistance. From 1941 
he became one of the leaders of the Front National movement, affiliated 
with the Communist Party. In this respect, rumours concerning a supposed 
willingness to collaborate appear to have no basis.

SOME NAMES OF FRENCH RESISTANCE MEMBERS 
INVOLVED IN THE ATOMIC ADVENTURE DURING 
AND/OR AFTER THE WAR

Below, from top to bottom: 

Letter from John Cockcroft, director of the Montreal 
Laboratory, to Jules Guéron, 3 January 1946 – HAEU, 
JG-8

Letter from John Anderson to Jules Guéron, 5 February 
1946 – HAEU, JG-8

§9
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Press conference given by General  
de Gaulle on 12 October 1945

“(…) I remind you that [the atomic bomb] was 
originally worked on to some extent by Frenchmen. 
As you know, when war broke out, our scientists,  
Mr. Joliot-Curie and others, had done the 
groundwork. Thereafter, they were unable to pursue 
their research due to the tragic circumstances of war.

Nevertheless, what they succeeded in doing and 
what the French government, to which I had the 
honor of belonging in 1940, managed to do to 
procure for the Allies the means that the scientists 
had available, was not useful for Allied research. 
(…)”

Press conference by General de Gaulle 
on 7 April 1954

“(…) the French authorities should ensure that 
France is able to act independently (…) France needs 
a system of defence that is, of course, proportional  
to our resources and associated with that of our allies, 
but is autonomous and balanced. France also should 
be an atomic power. It is for this reason that, in 
1945, I established the High Commission [the CEA] 
(…).”

Above: 

Charles de Gaulle – ©photographer unknown / ECPAD/Défense

Draft citation for the award of the Médaille de la Résistance to Pierre 
Guillaumat – SHD, Individual file on Pierre Guillaumat (GR 16 P 277878)

In the middle: Francis Perrin, Georges Guille and Pierre Guillaumat at the CEA 
Saclay Center, 30 March 1956 – Archives historiques CEA

On the right, from top to bottom: 

Note from General Meyer, Chief of the General Staff of the Army, to Frédéric 
Joliot, 31 August 1945 – Musée Curie (coll. ACJC)

Order of 18 October 1945 establishing the CEA – © Archives nationales (France)

Athough General de Gaulle was shocked by the Hiroshima atomic 
explosion on 6 August 1945, it was not the first time he had 
heard about the existence of the atomic bomb. The information 

had been communicated to him by Jules Guéron when de Gaulle visited 
Canada in July 1944. 

From that point on, de Gaulle realized how vital it was to quickly resume 
the research that had been interrupted by the war. Raoul Dautry, 
appointed Minister of Reconstruction, drew the attention of the head of 
the Provisional Government in March 1945 to the role that nuclear 
energy would play in the reconstruction of the country. 

This led to the establishment, by the order of 18 October 1945, of the 
Commissariat à l’énergie atomique (CEA), tasked with pursuing the 
research “for the use of atomic energy in the various fields of science, 
industry and national defence”. From August 1945, the upper echelons 
of the armed forces manifested the highest level of interest in the new 
weapon, and naturally turned to Frédéric Joliot.

The CEA was the world’s first civilian organization in the field 
of nuclear energy. It started operation in January 1946 and had 
administrative and financial autonomy. Frédéric Joliot was appointed 
High Commissioner for Atomic Energy and was in charge of scientific 
policy. Raoul Dautry, l’administrateur général, a director delegated by 
the government, was responsible for administrative and financial policy. 
However, as the Cold War developed, Frédéric Joliot’s commitment to 
Communist ideology compromised the esteem in which he was held; he 
was dismissed in 1950. 

With the appointment of Pierre Guillaumat as Director (1951-1958) and 
of Francis Perrin as High Commissioner (1951-1970), the CEA benefited 
from remarkable continuity during the 1950s. From this period onwards, 
interest in the military nuclear issue was to a large extent linked  
to relations formed in the French Resistance.

IN THE IMMEDIATE AFTERMATH OF THE SECOND WORLD 
WAR: NUCLEAR ENERGY AS A MEANS OF REBUILDING 
FRANCE  General de Gaulle sets up the French Atomic 

Energy Commission (CEA)
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Response by Félix Gaillard to 
the amendment submitted 
by the Communist members 
aiming to preclude possession 
of the nuclear weapon by 
France, National Assembly, 
3 July 1952

“(…) It would be very odd, at a time 
when so many nations on either side of 
the Iron Curtain are producing weapons 
of mass destruction, if France were 
to refuse on principle to take up this 
option for its own defence (…)” 

Maurice Bourgès-Maunoury, debate on 
EURATOM at the National Assembly, 
10 July 1956

“(…) What is an atomic weapon for a nation such 
as France other than a weapon for our defence, a 
response to attack, an economical weapon that our 
position compels us to possess so that we are not 
forced to seek it elsewhere, and this only in the event 
that the disarmament and control conferences fail  
to reach agreement on this essential point? (…)” 

ADOPTION OF THE FIRST FIVE-YEAR PLAN  
FOR ATOMIC ENERGY

In December 1948, a new step was taken with the divergence of 
the experimental uranium oxide-heavy water atomic pile “Zoé”, 
marking the eventual success of the work undertaken by the Joliot 

team before the war. 

A five-year atomic energy plan (1952-1957) was launched at the 
initiative of Félix Gaillard, Jean Monnet‘s former chief of staff at  
the Commissariat général du plan (Planning Authority), then Minister  
of State to the Prime Minister from 1951 to 1953. 

Although the French authorities did not officially admit their nuclear 
military ambitions in 1952, the plan enabled France to rapidly obtain 
significant quantities of fissile materials. In any case, the government 
refused to rule out access to the new weapon.

THE LAUNCH OF THE FRENCH MILITARY 
PROGRAMME

In 1954, under the government headed by Pierre Mendès France,  
a series of decisions were taken with the objective of producing an 
operational weapon. In November 1954, an order established the Comité 
des explosifs nucléaires (CEN, the Nuclear Explosives Committee), which, 
under the authority of General Jean Crépin, Permanent Secretary-General 
of National Defence, developed a project on the operation of a nuclear 
weapon based on plutonium, drafted by Professor Yves Rocard for the 
CEA and by Chief Engineer Paul Chanson for the Armed Forces.

This plan, submitted to Pierre Mendès France on 24 December 1954, 
recommended:
-  the building of two nuclear reactors (G2 series) capable of producing 

70 to 80 kilograms of plutonium per year;
-  the formation of teams of scientists and technicians under  

the supervision of a general design office, the “Bureau d’études 
générales” (BEG) reporting to the CEA;

- the establishment of a test centre in the Sahara; 
- the deployment of a permanent test detection network.

The decision to establish the BEG, on 29 December 1954, confirmed 
Pierre Mendès France’s commitment to a nuclear defence programme. The 
BEG was tasked with designing and manufacturing the nuclear device. The 
decision remained secret until the BEG was reorganized as the Military 
Applications Division (DAM) of the CEA, in September 1958. Colonel 
Albert Buchalet was appointed to head the BEG. Like the Director of the 
CEA, Pierre Guillaumat, he was a former member of the Bureau central de 
renseignements et d’action (BCRA,), the France Libre intelligence service.

Pierre Guillaumat was well aware that a good relationship between the 
CEA and the military establishment was key to the successful development 
of the French nuclear defence programme. The coordination policy took 
the form of Armed Forces-CEA memorandums of understanding; the 
first was signed on 20 May 1955. The second, signed on 30 November 
1956, defined the respective tasks as follows: 
-  the CEA, by government decision, was to manufacture a prototype 

nuclear weapon, produce enriched uranium and conduct nuclear test 
explosions;

-  the armed forces were to provide logistic support enabling successful 
implementation of the test explosions.

IN THE IMMEDIATE AFTERMATH OF THE SECOND WORLD 
WAR: NUCLEAR ENERGY AS A MEANS OF REBUILDING 
FRANCE  The programming policy 

On the right: General Albert Buchalet at the press 
conference following the explosion of the A-bomb, 
13 February 1960  – © Jean Bouvier / ECPAD/Défense

Below: Pierre Mendès France  
© Dutch National Archives

On 20 May 1955, a secret decree marked the 
decision to implement a Plan for development  
of the military applications of atomic power.

In March 1957, a Joint Armed Forces-CEA 
Nuclear Test Group was set up; this paved  
the way for an experimental test.

On 11 April 1958, Prime Minister Félix Gaillard 
ordered the CEA and the Armed Forces to take the 
preparatory measures required to carry out, on 
the Government’s orders, the first series of nuclear 
weapons test explosions in the first quarter of 
1960. On 22 July 1958, as the last Prime Minister of 
the Fourth Republic, General de Gaulle definitely 
confirmed this decision.
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THE FORMULATION OF THE FRENCH NUCLEAR 
STRATEGY  

For General de Gaulle, when he returned to power in 1958, nuclear 
deterrence became a fundamental factor of national sovereignty, 
an essential means of protecting the vital interests of France, 

but also of having greater weight on the international stage.

General de Gaulle had been able to draw inspiration from the thinking 
of the first French theorists of nuclear deterrence. Two months after 
Hiroshima and Nagasaki, Admiral Raoul Castex wrote the first French 
strategic analysis on nuclear deterrence.  

FRANCE PROGRESSIVELY ACQUIRES  
ITS NUCLEAR AUTONOMY 

With its first nuclear test (“Gerboise bleue”), on 13 February 1960, 
France demonstrated its mastery of fission technology, and thereby took 
its place among the world’s nuclear powers.

The withdrawal from NATO integrated command in 1966, presented  
as a will of independence, firmly established France’s specific position.  

In 1967, General Ailleret, as Chief of Defence Staff, advocated  
the All-Azimuths Strategy, with the support of the head of state.

From top to bottom and from left to right: 

Charles de Gaulle triggers the “Bételgeuse” balloon-
suspension nuclear test on Mururoa atoll, accompanied 
by Ministers Alain Peyrefitte and Pierre Messmer, 1966  
– ©René-Paul Bonnet / ECPAD/Défense 

Front page of the “L’Intransigeant” newspaper the day 
after the first French nuclear test  – CEA/CADAM

Charles de Gaulle and Pierre Guillaumat at the 
ceremony at Les Invalides to decorate the military and 
civil personnel who participated in the development of 
the nuclear bomb, 10 March 1960   
– © Pierre Ferrari, Raymond Varoqui / ECPAD/Défense

General Ailleret decorated by Charles de Gaulle, with 
General Lavaud in the foreground, 10 March 1960   
– © Pierre Ferrari, Raymond, Varoqui / ECPAD/Défense

Charles de Gaulle and Minister Gaston Palewski (on his 
left) on a visit to the CEA Pierrelatte Center, 1963   
– CEA Historical Archives (© CEA – FAR_SA_N_01243)

DE GAULLE, THE NUCLEAR «FORCE DE FRAPPE»  
AND FRANCE’S INDEPENDENCE

The first concepts of French nuclear 
deterrence

-  Consideration of numbers matters little given the 
immense power of the single device – Admiral 
Raoul Castex (1945)

-  A “weak” nation can deter a “strong” nation from 
attacking it thanks to the “equalizing power of 
the atom” – General Pierre Gallois (from the 
mid-1950s)

-  The aim of war has become disproportionate 
with regard to the risks involved. Uncertainty is 
the key factor in deterrence – General André 
Beaufre (from the mid-1950s)

-  The concept of “critical aggression threshold” 
consists in conducting a test to force the attacker 
to sign its crime – General Lucien Poirier (from 
the mid-1960s)

-  The “All-Azimuths Strategy” – General Charles 
Ailleret (1967)

Article by General Charles Ailleret on 
All-Azimuths Strategy, Revue de défense 
nationale, December 1967

“[It is nuclear weapons] which, thanks to their 
long-range action, are capable of deterring attack, 
since the very prospect of their terrible effects far 
outweighs the expected benefits of attack. 
So, if France is to prevent the risks it may be 
threatened with, it must have significant quantities – 
which do not have to be huge given their individual 
power – of megaton-yield ballistic devices of global 
range, that could deter anyone who wanted, from 
anywhere in the world, from using us or destroying us 
to further their belligerent objectives (…).
Our autonomous force, as intrinsically powerful as 
possible, must also – since it is impossible to predict, 
for the generations to come, where in the world such 
a threat will come from – not be pointed in only one 
direction, a priori at an enemy, but be able to be used 
everywhere, that is, as we say in military language, 
an all-azimuths capability (…)”

Speech by General de Gaulle at the 
École militaire (Military School), 
3 November 1959

“(…) The defence of France must be French (…)  
If a nation such as France must go to war, that war 
must be France’s war. 
France’s military effort must be its efforts. If it were 
any other way, our nation would be in contradiction 
with its foundations, with its role, with its self-esteem, 
with its very soul. 
Of course, French defence could, if necessary,  
be allied to that of other nations. That is in the 
nature of things. 
But it must be our own, that France can defend itself, 
by itself, for itself and in its own way (…) 
This implies, of course, that we must be capable of 
arming ourselves, over the coming years, with a force 
that can take action on our own account, what is 
commonly known as “a strike force” that can be 
deployed anywhere, at any time. 
It goes without saying that this force will be built  
on an atomic weapon (…).”

France and Nuclear Deterrence
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At the top on the left: A Mirage IVP taking off   
– ©photographer unknown / ECPAD/Défense

Above, from top to bottom:

S3 nuclear missile at Albion – ©François-Xavier Roth / ECPAD/Défense

Launch of the SSBM “Le Redoutable”, 29 March 1967 – ©Robert Antoine / 
ECPAD/Défense

Georges Pompidou on board the “Redoutable”, 22 October 1971   
– ©Rolland Pellegrino / ECPAD/Défense

On the left, from top to bottom: 

The “Pluton” missile – ©Didier Charrier / ECPAD/Défense

Installation of the AN-52 nuclear weapon under a Mirage IIIE   
– ©photographer unknown / ECPAD/Défense

Valéry Giscard d’Estaing visits the Plateau d’Albion, 1975  
– ©photographer unknown / ECPAD/Défense

THE EVOLUTION OF FRENCH NUCLEAR DETERRENCE  
DURING THE FIFTH REPUBLIC

A remarkable political continuity

The early 1970s saw the development of tactical 
nuclear weapons, a less-powerful nuclear weapon. 
This led to the deployment of a common tactical 
warhead, the airborne AN-52 warhead from 1972 
and, two years later, the AN-51 warhead on Pluton 
ground-based missiles.

Ramping up nuclear capabilities in this way 
would not have been possible at the time without 
full-scale nuclear tests, in order to obtain 
experimental validation for the programmes 
developed by CEA/DAM (Military Applications 
Division).

Shifts in domestic political power, with, for the first 
time under the Fifth Republic, an opposition party 
candidate becoming President, did not challenge 
France’s nuclear defence policy. On the contrary, 
there has been a remarkable political continuity 
regarding the issue in France.

THE DEVELOPMENT OF ARSENALS DURING  
THE FIFTH REPUBLIC

The management of the national effort demanded for the French 
atomic programme benefited from the framework provided since 
1960 by long-term programming of military equipment, in line 

with what had ensured the success of the first five-year plans for atomic 
energy. Meanwhile, to contribute to this effort, the Ministry of the Armed 
Forces established the Délégation générale pour l’armement (DGA) as the 
French weapons procurement agency.

The first two Military Planning Acts (Lois de programmation miliatire) laid 
the foundations and ensured the long-term build-up of the “Force de 
frappe” (Strike Force), starting with the commissioning of the Strategic 
Air Forces (FAS) in October 1964, then equipped with Mirage IV-A 
aircraft.

When General de Gaulle left office in 1969, France had acquired the first 
component of its nuclear force and had succeeded in 1968 in developing 
thermonuclear technology.  

His successors consolidated and developed the deterrent system, 
now operational. The ground-based strategic missiles on the Plateau 
d’Albion in south-eastern France and the strategically deployed 
Submarine Launched Ballistic Missiles (SLBM) thus both became 
operational in the same year, 1971, under the presidency of Georges 
Pompidou.
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Speech by President Emmanuel Macron 
at the Hôtel de Brienne, 13 July 2017

“[…] Today, the armed forces are engaged to  
a particularly large extent in many operations in 
France and worldwide.
First among these operations, which you have been 
conducting without interruption for more than fifty 
years, is deterrence. It is the keystone of our security 
and the guarantee of our vital interests. 
The women and men who are contributing to this 
permanent mission, under the sea, in the air and 
more widely in the armed forces, at the DGA and  
the CEA, have an essential role. They act discreetly 
and, as I have observed on board Le Terrible 
(SSBM), with exceptional strength of character and 
the humility of those who have no need to vaunt the 
importance of what they do, nor reveal secrets […].”

Speech by François Hollande at Istres, 
19 February 2015

“The international context does not permit any 
weakness. And that is why the time of nuclear 
deterrence is not behind us. There can be no 
question, including in this area, of letting our guard 
down. […]
Nuclear deterrence aims to protect France against 
any attack initiated by a state against our vital 
interests, wherever it comes from and whatever its 
form. I add that for France, the nuclear weapon is not 
intended to gain any advantage in a conflict. Because 
of the devastating effects of the nuclear weapon, 
its place is not as part of an offensive strategy, it is 
conceived only in a defensive strategy. Deterrence 
is also what enables us to protect our freedom of 
action and of decision under any circumstances. 
[…]
What the deterrence force permits is to ensure that a 
Nation, that France, that your country, has what is 
most valuable, most precious, most vital, which is its 
independence. And there is no independence if there 
is no freedom to choose one’s destiny. The deterrence 
force is what enables us to have the capacity to live 
free. […].”

THE EVOLUTION OF FRENCH NUCLEAR DETERRENCE  
DURING THE FIFTH REPUBLIC

Deterrence, ultimate guarantee of the security 
and independence of the Nation

THE NECESSARY ADJUSTMENT TO THE END  
OF THE COLD WAR

Changes in the geostrategic environment led President François 
Mitterrand to adjust the format of French deterrence. He decided 
on a moratorium on nuclear tests starting in 1992, along with  

a transition to simulation to replace full-scale nuclear tests. 

After a final series of tests in 1995-1996, President Jacques Chirac 
announced the definitive ending of French nuclear tests, the 
dismantling of the Pacific Testing Centre (CEP) and the launch of the 
Simulation programme in 1996. France was the first nuclear power to 
take such a measure, and did so unilaterally. This decision was linked with 
the signature of the Comprehensive Nuclear-Test-Ban Treaty (CTBT) in 
September 1996, and its ratification in April 1998.  

In parallel, France definitively halted all production of fissile materials 
for nuclear weapons; in 1996 it decided to abandon the ground-based 
component. Overall, France reduced its nuclear arsenal by half.

DETERRENCE, THE KEYSTONE OF NATIONAL 
SECURITY

Nuclear deterrence remains the ultimate guarantee of the security and 
the independence of the Nation. It protects France against any attack 
initiated by a state against its vital interests, wherever it comes from and 
whatever its form. It deters any threat of blackmail that would paralyse its 
freedom of decision and action. The French nuclear forces comprise two 
complementary components (an airborne and an oceanic component).

The French Simulation 
programme, a scientific and 
technical challenge 

Since the ending of nuclear testing 
in 1996, the Simulation programme 
has become the only way for France 
to guarantee the reliability and the 
safety of nuclear weapons. It uses 
supercomputers (TERA) and two major 
experimental validation facilities, EPURE 
in French burgundy, and the Megajoule 
Laser (LMJ) near Bordeaux (south of 
France).

Above, on the left: François Mitterrand reveals the name  
of the aircraft carrier “Charles de Gaulle”, 9 May 1994  
– ©Claude Savriacouty / ECPAD/Défense

Above on the right: Jacques Chirac speaking at the Istres 
flight testing center, 7 November 2006 – ©Rolland Pellegrino / 
ECPAD/Défense

On left, from top to bottom: 

François Hollande on board the ballistic missile nuclear 
submarine “Le Terrible” – ©Laurent Félisse / ECPAD/Défense

Emmanuel Macron visiting l’Île Longue, 4 July 2017 
– Présidence de la République – G. Mariette

Below, from top to bottom: 

TERA supercomputer – CEA/CADAM

Megajoule Laser experiment chamber  – CEA/CADAM
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