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contributed scientists13 through the Anglo-American
team to the Manhattan Project. France entered the
nuclear testing process relatively late and was excluded
from early Anglo-American cooperation in nuclear
matters. Hence, according to a formerly secret U.S.
government report, French nuclear weapon capabilities
were developed “at greater costs in resources and time
than would have been the case if it had been able to
secure assistance from allies. Moreover, because of its
late start, France’s nuclear technology and its supporting systems lag behind those of the experienced nuclear
powers.”14
The decision to embark on a nuclear weapon program was taken on December 26, 1954, by Prime Minister Pierre Mendès-France and his cabinet officials,
following the prime minister’s unsuccessful attempt at
the United Nations to persuade the United States and
the Soviet Union to desist from atmospheric nuclear
testing.15 In November 1956, the French atomic weapon
program was finally given the signal to prepare for
weaponization by the government of Prime Minister Guy
Mollet, following the Anglo-French débacle at Suez
(which incidentally also led to French nuclear assistance to Israel16). Prime Minister Félix Gaillard, the
last government leader of the Fourth Republic, officially
authorized the manufacture of a nuclear explosive device on April 11, 1958.17 In order to prepare for their
first atomic detonation, French scientists participated
in U.S. nuclear testing activities at the Nevada Test Site
in 1957 to 1958. Gerboise Bleue, the first French nuclear
test, was conducted on February 13, 1960, in Algeria,
with a yield estimated at 60 to 70 kilotons (KT). This
plutonium fission device was three times more powerful than the equivalent first tests by the United States or
by the United Kingdom, thus demonstrating the relative
technological backwardness of the French nuclear program as compared to those of these two countries (in
terms of nuclear warhead design and miniaturization).
France, in parallel with the United Kingdom, has
never tested any nuclear explosive devices on its primary or indigenous home soil. All French nuclear explosions have been conducted on colonial territories,
first in Algeria and then, following Algerian independence in 1962, in the Tuamotu Archipelago (which includes the uninhabited Mururoa and Fangataufa Atolls)
in the South Pacific. France claims that all its tests have
been conducted on “French” territory, whether on the
mainland in Europe or elsewhere.
The first gravity bombs, plutonium implosion fission
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weapons, were deployed on French strategic bombers
in 1964. In the mid-1960s, warheads were developed
based on boosted fission designs for intermediate-range
ballistic missiles that were deployed in 1972. Thermonuclear warheads were deployed on submarine-launched
ballistic missiles in 1977, and multiple-warhead ballistic missiles became operational in 1985. France has
developed some nine classes of nuclear warheads and
produced about 1,100 warheads, of which some 500
are currently in service on a mix of air-, land-, and seabased delivery systems.18 The latest round of French
tests is probably designed to certify the TN-76/TN-100
warhead for deployment on M-45/M-5 submarinelaunched ballistic missiles on the latest model (third
generation) fleet ballistic missile submarines
(Triomphant-class).
French nuclear weapon designers, seeking to be independent of both the United States and the United Kingdom, have been relatively backward and slow, as compared to those in the four other declared nuclear weapon
states. Thus, in general, the French nuclear weapon
program has required about five times as many nuclear
tests as its British and Chinese counterparts—the official
number is 206,19 while an unofficial estimate is 212,
tests and counting, as compared to 45 tests by the United
Kingdom and 42 tests and counting by China. France
accounts for nearly 10 percent, of all nuclear test explosions—2,039—to date.20 Another indicator of the relative slowness of the French program is that it took France
102 months from its first fission weapon to its first
multistage thermonuclear bomb (as compared to 32 by
China, 66 by the United Kingdom, 75 by the Soviet
Union, and 87 by the United States). France exploded
50 atmospheric tests (in contrast to 23 by China and 21
by the United Kingdom) as well as 161 and counting
underground tests (as compared to 23 by the United
Kingdom and 16 by China). A previously classified U.S.
report noted that French nuclear forces suffered from
several shortcomings, including problems in thermonuclear warhead design and supporting systems, unsophisticated penetration aids (for ballistic missile re-entry vehicles), and technical weaknesses in nuclear-powered submarine propulsion technology and undersea
launch of missiles.21
This evidence of relative inferiority in nuclear weapon
technology might lend credence to Paris’ claims that
France needs to conduct additional tests for reliability
and safety purposes and that the moratoria on testing by
the Soviet Union, the United States, and the United
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Kingdom, were only announced after these countries
had essentially completed their nuclear testing requirements. Facts, however, suggest otherwise—both the United
States and the Soviet Union had force modernization
programs underway, but changing political and arms
control events led their respective leaderships to stop
further nuclear testing. The Soviet/Russian and U.S.
moratoria were declared primarily for political and arms
control reasons, as was President Mitterand’s halt to
French testing in 1992. By the same token, the present
resumption of French testing seems mainly for political
reasons. President Chirac, in what has been perceived
by the South Pacific nations (in particular) as a remarkable demonstration of arrogance and political insensitivity,22 has pointed to France’s status as a “great power”
and as a permanent member of the Security Council as
flowing from its possession of a powerful nuclear arsenal. He believes that France’s resumption of nuclear
explosions is both a demonstration and a reminder of
its power and place in global affairs.23
French officials also note the 15 percent reduction in
their stockpile of deployed warheads—comprising a 75
percent reduction in production of Hades missiles and
their non-deployment, the early retirement of the Pluton missile, and deactivation of the AN-52 (low-yield)
gravity bomb—together with lower production limits on
missile submarines and bombers, as evidence of their
commitment to arms control and recognition of postCold War realities.24
While this latter claim bears up under scrutiny, it is
also important to note that some of the retired systems
were already obsolete and due for deactivation and that
economic considerations also played a significant role
in reduced defense expenditures in France (leading to
both cutbacks and cancellations). Further, continued
deployment of intermediate-range ground-launched ballistic missiles, Pluton and Hades, became politically
unacceptable as their range only extended to reach parts
of unified Germany on the European continent. Similarly, the strategy of proportional deterrence against the
former Soviet Union makes little sense in the context of
the breakup of the former Soviet nuclear arsenal and
START-mandated dismantlements. The more politically
significant and telling point, however, is that despite
French concurrence with the historic decisions of the
1995 NPT Conference that relate to reducing the role
of nuclear weapons in global security, France continues
to base to a large extent its legitimacy as a major player
on the international stage on its nuclear arsenal. Even
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France’s European allies remain skeptical of French
nuclear aspirations and rationalizations of its testing
program.
The French nuclear deterrent (force de frappe) has
always been characterized as being independent, i.e.
not dependent technologically or militarily on any allied state, and also as being defensive to guard against
any and all threats from any direction (touts azimuts).
While France was a founding member of the North Atlantic Treaty Organization (NATO) in August 1949, it
always has had reservations about integrating French
military forces with those of NATO. Although France
had contributed certain military assets to NATO’s integrated forces and designated others for NATO commitments, in March 1966 President de Gaulle withdrew
France from the NATO integrated force structure (and
consequently, U.S. nonstrategic nuclear weapons based
in France were withdrawn). Yet, despite French claims
and assertions of nuclear independence, in reality, after
strong initial opposition, France benefited in the 1970s
and 1980s from highly-secret U.S. nuclear assistance.
This included assistance in the development of advanced
nuclear warhead and missile designs, as well as help in
the development of France’s first multiple-warhead submarine-launched ballistic missile (M4A).25 The 1985
U.S.-France “Agreement for Cooperation on the Safety
and Security of Nuclear Activities and Installations for
Mutual Defense Purposes” authorizes transfer to France
of U.S. restricted data on nuclear weapons, material,
and equipment “to improve the recipient nation’s atomic
weapon design, development, or fabrication capability
to optimize the safety and security of the recipient’s
nuclear activities or installations.”26 Recently, the United
States even offered to share its computer simulation technology for nonexplosive reliability testing of warheads
with France in an attempt to dissuade resumption of
French testing, however, this offer was apparently refused.27
In keeping with the testing practices of the other declared nuclear weapon states, France has traditionally
tested nuclear explosives for six reasons: 1) to achieve
a nuclear weapons capability; 2) to develop, certify,
and modernize weapons; 3) to maintain stockpile reliability; 4) to determine and evaluate the effects of nuclear
detonations; 5) to improve safety of existing warhead
designs; and 6) to retain the technological infrastructure for nuclear armaments.
French (as well as other) nuclear weaponeers utilize
three sources of data, other than nuclear detonations, to
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study the dynamics of nuclear explosions. Hydrodynamic experiments are used to show warhead behavior
from the point of triggering to the point at which a
nuclear chain reaction occurs. Inertial-confinement fusion relies on high-intensity lasers to heat and compress beads of deuterium and tritium in order to study
fusion (thermonuclear) characteristics. Hydronuclear
experiments, or aborted bombs, use explosives with
yields of kilograms (rather than kilotons) to test for
reliability and safety of nuclear explosives.
France is also currently developing plans to build a
new facility to conduct hydronuclear tests utilizing highenergy lasers and to develop a test simulation computer
program. This facility called PALEN (Préparation à la
Limitation des Essais Nucleaires) would be built outside Bordeaux at a cost of over $2 billion over the next
five years.28 Thus, some in the arms control community remain skeptical of French government claims to
join a CTBT, if and when such a treaty is signed.
Probably in an attempt to stanch international criticism of its resumed nuclear testing program, in August
1995, France published for the first time a complete
and detailed list of all French nuclear tests conducted
since 1960. This report listed 204 nuclear detonations,
of which 12 were characterized as “safety tests.”29 Between February 1960 and February 1966, France conducted 17 tests in the Sahara—four were air bursts and
13 were underground. In the South Pacific, between
July 1966 and July 1991, 175 French nuclear detonations took place—41 air bursts, 78 underground (in shafts
dug into the coral reef), and 56 underground (in shafts
dug beneath the lagoon). Of the 175 tests explosions,
163 were at the Mururoa Atoll, and 12 at Fangataufa.
In three of the atmospheric tests, a full-size atomic bomb
was dropped from a bomber—a Mirage IV in July 1966,
a Mirage III-E in August 1973, and a Jaguar in July
1974. The warheads tested were the 60 KT AN-22 and
the 20 KT AN-52 gravity bombs. A breakdown of the
explosive yields of the tests shows that: 63 detonations
(comprising 18 air bursts and 45 underground) were
between five to 20 KT; 56 tests (11 air bursts and 45
underground) were between 20 to 200 KT; and 54 explosions (10 air bursts and 44 underground) were between 150 to 1,000 KT. Two air bursts, one in May
1968 (at Fangataufa) and another in August 1968 (at
Mururoa) were over one megaton each. The French
admit that three nuclear tests resulted in radioactive
contamination of the environment: an air burst in July
1966, code-named Ganymede, at Mururoa; Riegel, an
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air burst in September 166 at Fangataufa; and
Parthenope, an air burst in August 1973, at Mururoa.
This listing shows that France has conducted an extensive program of testing for both warhead development
and reliability purposes.
The French government claims that it needs the current series of nuclear weapon tests in order to ensure
the safety and reliability of its nuclear arsenal, as well
as to develop computer simulation techniques to certify
nuclear weapons in a laboratory environment.30 In reality, France already maintains nuclear warheads of proven
and mature designs in its arsenal, and the new TN-75
warhead was certified before President Mitterand ordered a cessation of French testing. It seems highly probable that the current round of tests commissioned by the
Chirac government is for the development and certification of the TN-76/TN-100 warhead—the latest French
design—even though the new M-45/M-5 submarinelaunched ballistic missiles could be fitted with the fully
tested TN-75 warhead (whose design was optimized in
1991). French officials have also claimed that their TN70, TN-71, and TN-75 warheads require reliability
checks (through explosive testing) because these designs
are highly optimized,31 i.e. they have a very precisely
computed shape to present a very low radar cross-section. They note that previously it has taken France up to
13 or more tests to certify new designs, hence they claim
that the planned eight tests are too few to certify a new
warhead. However, with sophisticated computer technology, the United States can certify new designs with
only four tests.32 Some arms controllers therefore believe that up to eight tests might now be sufficient for
France to certify the new TN-76/TN-100 warhead.
FRENCH NUCLEAR STRATEGY
French nuclear strategy underwent significant change
since the ending of the Cold War. Under the Mitterand
government, while nuclear forces remained the “pivot”
of French strategic policy,33 they nevertheless were restructured, alert levels were cut back, and procurement
and deployment plans somewhat reduced in the period
following 1990 to 1991. Ground-based ballistic missiles (sol-sol ballistique stratégique) were reduced with
the withdrawal from service of Pluton short-range missiles and placement in storage of 30 medium-range Hadès
missiles,34 leaving 18 S-3D intermediate-range (3,500
km) missiles in service.35
During the 1980s, French nuclear strategy was based
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on the notion of “proportional deterrence”—i.e. that
France, as a medium power, could effectively deter a
superpower, the Soviet Union, as long as France maintained the capability to damage or destroy a certain number of Soviet population centers that would exceed Soviet gains in overrunning or destroying France. Thus,
“proportional deterrence” translated into deterrence of
the powerful by the weak—la dissuasion du faible au
fort.36
With the advent of Mikhail Gorbachev’s policies of
perestroika and glasnost, from 1987 on, and the ensuing arms reduction agreements, France moved away from
its strategy of “proportional deterrence” against the
former Soviet Union to earlier Gaullist formulations of
existential deterrence. A 1990 French Ministry of Defence press release characterized the French nuclear
deterrent as “not directed against anyone in particular.
France has no designated enemy. Our deterrent is at the
service of our independence.”37 Later, in February 1992,
in response to Russian President Boris Yeltsin’s announcement on Russian detargeting of French cities,
President Mitterand stated: “French strategic forces are
intended to assure France’s security and not to attack
anyone. This has been their purpose from the beginning and for long years it has been a deterrent and defensive force.”38
Just two months later, in April 1992, Prime Minister
Pierre Bérégovoy announced a suspension in French
nuclear testing for the remainder of that year,39 thus
following the Russian Federation’s announcement to extend its moratorium on testing—initially announced by
President Gorbachev in late 1990—for the rest of 1992.
The declared purpose, according to Bérégovoy, was to
halt the “over-armament and above all the accumulation
without end of atomic weapons.”40 France later extended
its moratorium until mid-1993 and then-President
Mitterand declared a continued halt on testing until the
United States or Russia resumed its nuclear test program. And, in response to the United States’ decision
in July 1993 to stop further testing and to actively seek
a CTBT, France threw in its support behind a CTBT
provided that such a ban would be both universal and
verifiable. Mitterand’s decision on a moratorium was
taken without prior consultation with the military, and
reportedly the announcement took Defense Minister
Pierre Joxe by surprise. Though Joxe opposed the initiative, he did not publicly say so.41
President Mitterand’s moratorium on nuclear testing
and support for the negotiation of a CTBT reflected
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major policy changes. Except for a brief pause during
the political troubles in Paris in summer 1968, France
had never before suspended nuclear tests for arms control reasons. Though, earlier in mid-1989, France had
noted a reduction from eight to six tests per year; and
from 1990 onward had begun to notify the U.N. secretary-general of the number of tests conducted in the
previous year.42
Following elections in March 1993 and the coming
into office of Gaullist Prime Minister Edouard Balladur,
and facing mounting pressure from a conservative National Assembly, President Mitterand appointed a committee, headed by Admiral Jacques Lanxade (Chief of
Staff of the Armed Forces), to examine the issue of
nuclear testing. The Lanxade report, submitted to the
president in October 1993, stated that additional tests
were required to certify the TN-76/TN-100 nuclear
warhead for the M-45/M-5 SLBM and to develop computer simulation techniques.43 A separate National Assembly defense committee report of December 1993
concluded that up to 20 additional tests were needed—10
tests for a new variable-yield warhead for a longer-range
air-launched missile and for the new TN-76/TN-100
warhead; and another 10 tests to develop computer simulation technologies.44
Approved in June 1994, France’s defense modernization program for the period 1995 to 2000 calls for four
third-generation (Triomphant-class) fleet ballistic missile submarines carrying M-45 multiple-warhead ballistic missiles, the development of fifth-generation M-5
submarine-launched missiles for possible deployment
in fixed land-based silos in the plateau d’Albion in the
first decade of the 21st century, the development of new
nuclear-armed cruise missiles, together with a diverse
fleet of nuclear-certified strategic bombers.45
Under Jacques Chirac, who heads the Gaullist party
Rassemblement pour la République (RPR), France has
returned to Gaullist formulations of the 1960s: that while
there is no specific threat, the French nuclear force is
to deter potential threats from any direction (touts
azimuts). Despite the breakup of the Soviet Union,
France continues to justify the existence and modernization of its nuclear forces in terms of the threat potential of former Soviet forces deployed in Russia (and
elsewhere). And, while not explicitly stated as such,
French nuclear forces also serve as the ultimate guarantor against a militarily resurgent Germany—despite the
latter’s unquestioned adherence to the NPT and other
global nonproliferation treaties, and despite German
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renunciation of weapons of mass destruction as a condition for unification. At the same time, President Chirac
has publicly offered to “share” or extend the French
nuclear deterrent to serve the common defence interests
of the E.U., as well as “co-determination” with Germany to decide on a nuclear deterrent for Europe. Furthermore, French nuclear capabilities might also be directed toward the “South” (in addition to the “East”) to
deter against threats from countries such as Algeria,
Iran, Iraq, and Libya, as well as Russia and Ukraine.46
The current round of French nuclear tests, therefore,
suggests that France is continuing to complete its nuclear
modernization program and will continue to rely on
nuclear weapons as the backbone of its defense posture.
THE EFFECT OF FRENCH TESTING ON
NUCLEAR ARMS CONTROL
Toward the end of the Cold War, from the late 1980s
on, it became increasingly evident that continuation of
nuclear testing was neither essential for military reasons nor appropriate in the context of peaceful purposes but rather detracted from the global nonproliferation effort. Any residual reasons for nuclear tests disappeared after the end of the Cold War when the political
momentum increased for achieving a permanent end to
all nuclear weapon testing in all environments.
Negotiations on a CTBT have been underway at the
Conference on Disarmament in Geneva since January
1994, but progress has been slow and painstaking.
France’s decision to resume nuclear weapon tests could
well serve to strengthen those who oppose a test ban
both in the United States and in Russia and delay the
conclusion of a treaty. Further, French nuclear testing
in the South Pacific is conducted in an environmentally
sensitive area. French nuclear explosions there have
essentially destroyed coral reefs at Mururoa and
Fangataufa, risking leakage of hazardous radioactive
materials into the ocean. The French government itself
has admitted that three tests resulted in radioactive contamination of the environment.47 Resumption of nuclear
testing by France, therefore, makes it a renegade from
both nuclear arms control/nonproliferation and environmental perspectives. South Pacific states, including
Australia and New Zealand, have been particularly concerned about French testing and have consistently opposed Paris on this issue. New Zealand restarted proceedings (that were suspended in the early 1970s) at the
International Court of Justice seeking a halt to French
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atmospheric nuclear testing, but the Court rejected reopening the case because atmospheric nuclear testing
was not the issue at this time.48
France has always seemed reluctant to join nuclear
arms control treaties. It did not implement “full-scope”
or comprehensive safeguards on its nuclear exports until September 1991,49 and did not accede to the NPT
until August 1992. France delayed ratifying Protocol I
of the 1967 Treaty of Tlatelolco, establishing a nuclearweapon-free zone in Latin America, until August 1992;
and France (along with the United States and the United
Kingdom) refuses to endorse the 1986 Treaty of
Rarotonga creating a nuclear-free zone in the South
Pacific (because of continuing French nuclear testing in
that region). Like China, France has yet to sign the
1963 Partial Test Ban Treaty (PTBT). As a matter of
fact, while the world moved to ban atmospheric testing
in 1963, France exploded 41 nuclear devices in the atmosphere after the entry into force of the PTBT and did
not move its tests underground until as late as 1974
(China only ceased atmospheric tests in 1980, after 23
detonations). Facing mounting criticism, France has
declared its intention to become a party to a CTBT in
fall 1996. However, France gave up its insistence on
conducting hydronuclear tests at yields up to 200 tons
even within a CTBT only in August 1995, in a transparent attempt to neutralize international criticism of its
renewed testing program.
CONCLUSION
Over the years France has developed nuclear weapons and delivery systems of advanced and mature designs. Currently, France deploys the world’s third largest nuclear arsenal, after those of the United States and
the Russian Federation. French nuclear forces already
have in operation nuclear-armed multiple-warhead submarine-launched ballistic missiles that have the range
to strike targets at intercontinental ranges. The French
Air Force can accurately and reliably deliver nuclear
ordnance at potential targets closer to French shores. In
sum, France already possesses a potent nuclear deterrent force. When President Mitterand called a halt to
French nuclear testing in 1992, he did so securely based
on the knowledge that French nuclear forces had been
modernized and were both safe and reliable. In effect,
he decided on a moratorium to forestall over-armament
(or surarmement).
President Chirac’s decision to resume testing seems
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to be based primarily on political considerations of reinforcing France’s position as one of the world’s “great
powers” in a post-Cold War era that is lacking in direction and leadership at the global level and where “uncertainty” is perceived as the main threat rather than
global thermonuclear war. As well, President Chirac
seems to be echoing the strategic policy choices of his
Gaullist predecessor, General Charles de Gaulle, in
adopting a force posture that is designed to deter threats
to France from any and all directions and thus necessitates the development and deployment of new nuclear
systems.
Furthermore, France’s declaration of commitments
to nuclear arms control, including to a potential CTBT,
are somewhat suspect, particularly since there is near
universal agreement that resumed French testing complicates the already problematic negotiations on a CTBT
and may well serve to undermine confidence in the NPT
regime. Many developing countries are still smarting
from the pressure tactics and heavy handedness of the
nuclear weapon states at the 1995 NPT Conference,
and resumed French testing—however limited though it
might be—only serves to detract from the goals of nonproliferation and a global nuclear test ban. Given the
rise in importance of domestic agendas both in the United
States and in Russia, and the increasing power of conservative forces seemingly hostile to nuclear arms reductions, French testing might well have the unintended
yet unfortunate effect of weakening support for pursuing a CTBT in Washington and in Moscow—thus possibly permanently damaging the currently propitious circumstances favoring a CTBT.
The responsible choice for France would be to cancel the remaining planned tests and to affirm its pledge
to support the international norms on nonproliferation.
Cancellation of tests would help restore some of its lost
diplomatic credentials and reaffirm France’s place in
the community of nations. In the long run, however,
arms controllers can take heart from the fact that President Chirac’s actions have resulted in a fracturing of the
domestic consensus in France on nuclear weapons—with
60 percent now opposed to resumed testing50 —and in the
future this might well result in lower defense spending,
leading to a smaller nuclear weapons establishment in
France. Also, strong international criticism—from some
150 nations—of resumed French nuclear testing apparently forced France to concede on relinquishing its insistence on the right to conduct hydronuclear experiments within a CTBT, thus ironically facilitating progress
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on the “scope” of a CTBT at the Geneva-based Conference on Disarmament. And finally, in the wake of President Chirac’s decision on testing, international public
opinion has “woken up,” and it will not countenance
further nuclear testing by any nuclear weapon state.
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