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Disclaimer

The presented analysis has been purely anchored on factual evidences available in the public domain- based information sources and utmost effort has been made to ensure fair play to present the most objective view of reality in the light of available facts. 

The opinions expressed throughout are purely author’s personal and the views & judgments presented are neither directed or targeted specifically at anyone nor meant as pontification of any sort and are solely based on objective assessment of prevailing situations, decisions & outcomes. 

The lenses used to view and analyze the series of events & key junctures have primarily been of international relations, political science and history, which, invariably led to limiting the scope for deep dives to areas & angles to only relevant perspectives. It is also not intended as a technology/technical guide of any kind into nuclear science/physics. However, the inclusion of some technical aspects, scientific units of measurement & performance parameters has been done purely for analysis, relevance and contextual requirements. 

The information and facts contained, herein, are believed to be correct at the time of publication but cannot be guaranteed. All the information presented has been derived from reliable sources, reasonably verified & has been presented purely & solely for informational purposes only. The views expressed throughout are based on broad analysis & assessments only and, thus, should not be substituted for professional advice & opinion of any kind prior to decision-making of any kind. The author expressly disclaims any and all liability to any person or entity pertaining to potential outcomes or consequences of any decisions or actions taken based on the contents of this publication. 

The analysis presented cites quotes, comments, statements and short excerpts from public reports; derived from public domain-based information sources; originating from multiple sources with due citations, proper attribution & due credits provided under fair terms of use. The incorporation of these has been done throughout purely to provide readers with actual prevailing viewpoints, opinions & industry stakeholders’ take on the specific operating and/or strategic context being analyzed as contextual evidences for the lines of analysis presented. The approach has also been taken for the readers to be able to fairly construct the contours of the subject matter clearly, review them, be able to form their own judgments, opinions & viewpoints and be able to explore the subject further by treading along the provided pathway & resources for digging deeper. 

The presented content contains generic information only and is not suitable for addressing specific or particular circumstances of any specific case or scenario. The content, thus, is not intended to be used as a basis for taking decisions of commercial or any other nature. The authors and the publisher disclaim all liabilities originating from the outcomes of the application of the presented content in real-life scenarios without duly conducting thorough due-diligence and without seeking professional advice & opinion from relevant subject matter experts.

Dedication

Dedicated to the Supreme One and the Destroyer God of the Hindu ‘Trinity’ of Gods, Lord Shiva 

The One Who Tames the Evil and the Wicked and Destroys when Required

Who has had no Beginning nor End and is Beyond the Miseries of the Cycles of Birth & Death

Who, along with his Better Half, is the Source of Life on Planet Earth

Who is Beyond the Clutches of Time & Limitations of Space

The Supreme Master of the Masters and the Lord of the Lords

The Greatest Meditator Ever, True Hermit & Spiritual Guru of the Entire World 

The Fair One for Whom Everyone is Equal and Does Not Discriminate

The Detached One Who Shows the Way to the Lost

Is Beyond the Attachment of Praise or Fear of Condemnation

The Master of Death who is said to have appeared as a Huge, Unending Column of Fire Traversing the Earth & Space

The One Who Shields his Disciples from the Sorrows of this World and Even Untimely Death

The Kind One Who Forever Blesses with True Love & Everlasting Bliss...
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“Hurray for France! Since this morning, she is stronger and prouder” – General Charles De Gaulle, President, France in 1960 on the day France tested her first atomic bomb

The 1960s decade had an almost explosive start to it amid the backdrop of the ongoing arch-rivalry between the two super powers locked in a pitched battle for global supremacy & influence. On May 1st, 1960, a major international crisis erupted which provided them with another theater to slug it out. 

Almost all morning newspapers of the World had almost the same headline on that Labor Day of 1960, which extensively covered the shooting down of an American U2 spy plan by the Soviet Union’s Air Defenses while flying over its sovereign territory. The shooting down had also led to the U.S. pilot, Francis Gary Powers, being captured alive by the Soviets after he ejected from his U2, deep behind enemy lines, after being hit by a Soviet Buck-8 SAM. 

The incident had brought the existence of the highly-classified U2 spy plane program into the public domain for the very first time and, unsurprisingly, created an international furore. The U2 incident caused a fracas between the two arch-rivals, the U.S. & the U.S.S.R, at the Paris Summit, which was to be held exactly 19 days later, wherein, the U.S. President Dwight D. Eisenhower faced the Soviet premier Nikita Khrushchev with the latter almost charging out of the summit in a fit of rage while blaming the Americans vehemently for spying activities, which, effectively torpedoed the Paris summit. 

What ensued was a series of hectic & elaborate diplomatic parleys, held between the two superpowers over the following years, under the aegis of the United Nations, for the release of Powers, who had been held in Soviet captivity for 3 years. However, ultimately, he was released with the incident further exacerbating the acrimony between the arch-rivals while effectively bringing them further down to an all-time low. 

U2 overflights over the U.S.S.R. were a routine feature since the Lockheed-built “Dragon Lady” had its maiden flight in 1955. The U2 had been created based on a requirement for a high altitude long endurance reconnaissance aircraft, outlined in a 1953 proposal, as the United States wanted intelligence on Soviet capabilities as well activities through aerial reconnaissance. 

The French Detonation and the Long Road leading up to it

However, just months prior to the U2 downing incident, in February 1960, another tectonic shift in geopolitics had manifested itself following the testing of an atomic bomb by France in the African Sahara Desert Region of Tanezrouft, under the French Algeria. The successful atomic testing by France marked the European nation’s foray into the elite global nuclear club which had now grown to 4 nations, namely, the United States, Soviet Union, Great Britain and now France which became only the second European nation to possess nuclear weapons after Great Britain. 

The French connection with nuclear physics dates way back to Madame Marie Curie and Henri Becquerel, the pioneers of the discovery of radioactivity for which they jointly received the Nobel Prize in Physics in 1903, along with Pierre Curie. Marie Curie also discovered radioactive elements, namely, Radium and Polonium, as well as the development of techniques for radioactive isotopes separation at the very outset of the 20th century for which she deservingly received two Nobel Prizes, thereby, making her the first woman in the world to do so. 

Marie Curie’s last assistant, Bertrand Goldschmidt, was a French chemist who went on to work at the Manhattan Project, on being called upon by Enrico Fermi to the United States and the Columbia University. He was the only French scientist to have worked in the Manhattan Project despite reservations by the U.S. security establishment. Goldschmidt, with Fermi, worked at the Chicago Pile-1 reactor, which was established by Enrico Fermi in 1942 and worked on the process of separating Plutonium from the irradiated nuclear fuel generated by Pile-1. 

Goldschmidt later moved to the Montreal Laboratory, wherein, he played an instrumental role, as part of a team of scientists, in establishing Canada’s first nuclear reactor ZEEP (as mentioned in Part 1) in September 1945. However, after the end of war, he returned to France and became one of the initial founders of the French Atomic Energy Commission (CEA) which was established in 1945, at the insistence of General Charles De Gaulle, who became the leader of the provincial government of liberated France after the end of World War II, as the political architect of modern France in the initial years of the post-war world.

The first French nuclear reactor, termed as Zoe reactor or EL-1, was established in 1947 at the Fort de Chatillon in Fontenay-aux-Roses, near Paris. The name Zoe was a French acronym and essentially denoted zero power as the reactor was designed to produce minimal power which made it easier & faster to set-up and operate. 

A heavy-water reactor, too, was designed by Frederic Joliot-Curie, the director of the French Atomic Energy Commission (CEA), in 1947 for Zoe with heavy-water to be used as the moderator for the reactor and Uranium as fuel. The heavy water plant became operational in 1947. 

Another prominent Frenchman, Lew Kowarski, played a pivotal role in the establishment of Zoe as the Project Manager. He was a physicist and had been instrumental in the establishment of Canada’s ZEEP reactor by having supervised the entire process. The Zoe reactor became operational in December 1948 and the spent fuel was reprocessed to produce Plutonium, which was going to be a critical ingredient for the French atomic bomb program as they, too, were planning to build and detonate a Plutonium implosion device as their first atomic weapon given that it was the proven & the easiest way to get to the atomic bomb without requiring the tedious techniques and an isotope separation plant for Uranium. 

A CIA classified report, published in November 1959 and now declassified, mentioned in detail about the state of the French nuclear weapons program based on intelligence input received by the agency. The report mentions, “In 1952 after several years of basic research, the French introduced a 5-year plan for atomic energy development. The major aim of this plan was the establishment of a large plutonium production facility. Such production indicates a general intention to develop nuclear weapons, but weapons development did not receive public support and high priority until 1958 when France decided to complete the development and testing of a nuclear weapon and could test one by November 1959. Now, the French apparently intend to conduct a test regardless of any East-West ban agreement by the present nuclear powers.”1 

The report further adds, “France has sufficient Uranium ore available for its planned program and has in operation 3 reactors and a chemical separation plant for the production of Plutonium. France probably had 15 to 25 kg of Plutonium suitable for weapons purposes by July 1959 and could increase the production of Plutonium to 100 kg a year by late 1960 abd to about 550 kg of Plutonium a year by 1965. A gaseous diffusion plant is being built at Pierralatte and should enable the French to produce Uranium enriched in U-235 to about 3% by 1962. Uranium highly enriched in U-235 could be produced in small quantities by 1965.”1 

Regarding the French nuclear testing capability and facilities, the report mentioned, “The French nuclear weapons test site headquarters is located at Reggane in the Sahara desert, and the test range is believed to be about 60 miles almost due south of Reggane. The first test will probably be a 300-foot tower shot of an all-Plutonium implosion weapon yielding about 20 kilotons.”1 

The CIA was more or less accurate on the progress of the French nuclear weapons program, except the pointer regarding the device yield, which the CIA estimated at around 20 kilotons, whereas, when the French actually detonated the bomb the yield was estimated at around 70 kilotons, which was, almost three-times the yield of the maiden atomic detonations conducted by the U.S., Soviet Union and the United Kingdom earlier, which were in the range of around 20 to 25 kilotons. The French maiden A-bomb, thus, was more powerful than the combined yield of the initial bombs tested by the Americans, Soviets and the British. 

The French Bomb - Whys & How

The primary reasons behind the French decision to develop their own nuclear deterrent were multi-fold. It started with their anxiety over the American hesitation to use a nuclear weapon (which were stored across multiple military bases distributed across nations on the European continent by mid to late 1955), in case, of a potential attack on or invasion of France. 

This fear stemmed from their recent psychological trauma and experience, wherein, France had been overrun by the German panzer divisions in 1940 during the early years of World War II and liberated only after the war ended in Europe, almost 5-years later, which had left Britain fighting the Nazi war machine alone for almost 18-months, until Pearl Harbor happened, in December 1941. France, thus, just like its neighbor, Britain, wanted its own nuclear weapons to protect its sovereignty against a potential Soviet westward adventurism in Europe. 

The second reason behind it was the Suez Canal crisis in which the British, French and the Israelis had attacked Egypt in a highly coordinated manner despite U.S. warnings. However, their actions were taken in a high-handed manner subsequently by Eisenhower, who simply wasn’t amused, and forced them to retreat. This was the trigger which made France defiantly determined to pursue its own, independent nuclear weapons program as the French wanted to uphold its flag of being a global power. France, however, the technological capability since the late post-war years but this was the geopolitical event and the precise moment in time which ultimately sent them down the atomic weapons pathway beyond the point of no return. 

Lastly, the impending, proposed moratorium on atmospheric nuclear weapons testing, which was put up for negotiation in October 1958 by the Eisenhower administration gave the French another reason to realize their nuclear ambitions in time before it was probably too late. 

The Suez-crisis setback directly led to the creation of a secret committee in France in 1957 to explore ‘Military Applications of Atomic Energy’ which also kick -started the process of the development of delivery systems for nuclear weapons. France also greenlighted the development of a new testing site for nuclear weapons in the Sahara desert in 1957, designated as the CSEM, where the maiden French atomic bomb was to be tested. France also developed a testing site in the French Polynesia, however, Algeria was chosen as the preferred site for the maiden tests owing to its proximity to France and the Algerian war of independence, which was already underway since 1954.

The French nuclear weapons program got a major boost following the return to power of Gen. Charles De Gaulle from retirement in 1958, as the President, amid the ongoing war with Algeria for independence & decolonization, following the coup of May 1958. He wanted France to return to her old status as a great European power, with the development of an independently developed atomic bomb deemed to be pivotal to it. De Gaulle, in fact, wanted a European power bloc to be created, (a kind of a precursor to the current European Union), to counter the U.S. as well as the U.S.S.R. and he wanted France to play a lead role in it. His vision for Europe, however, was way ahead of its time. 

The creation of EURATOM and the IAEA in 1957 proved to be significant and provided the perfect framework for initial nuclear cooperation among France, West Germany and Italy, the stepping stone to ultimately breaching the weapons capability threshold, as desired by them. It was, however, contrary to the initial assurance about not going down that pathway, given by West Germany earlier in 1954. 

The idea of an independent German, nuclear-equipped military, In-fact, was hair-raising for everyone at the time, in the aftermath of World War II and its haunting memories, which were still very recent. However, it proved to be short-lived after Charles De Gaulle’s resurgence who wanted it as an overmatch over Germany. The Germans, however, eventually got to host the U.S. nuclear weapons on their soil while the British military bases in Germany, too, stored U.S. nuclear weapons. 

Charles De Gaulle’s return to the helm in 1958 was immediately followed by the ratification of the French atomic bomb development and a series of testing, which had already been ordered by the French Prime Minister, barley two month earlier before the coup in April 1958, which ultimately took place from February 1960 to April 1961. 

Operation Gerboise Bleue 

France’s maiden nuclear test was designated as Operation Gerboise Bleue in French, meaning, the Blue Jerboa, with Jerboa being a desert rodent found in the Sahara desert region while the color Blue was drawn from the primary color in France’s national flag. 

The detonation happened on February 13, 1960, with the device mounted atop a steel tower, with the Ground Zero at the CSEM site, built for atmospheric testing, being at a distance of almost 40km away from the nearest French military base, located at Hammoudia, near Reggane. The plutonium implosion-based device, like Fat Man, resulted in a blast yield of 70 kilotons and ushered France successfully into the nuclear age, thereby, making it the fourth nation globally possessing nuclear weapons. 

General Pierre Marie Gallois of the French Air Force, was given the sobriquet, the Father of the French Atomic Bomb, given his persistent advocacy of the French nuclear deterrent from 1953 to 1957 and the efforts leading up to its successful realization.

Three more atmospheric detonations were conducted over the next year in the Sahara, between April 1960 and April 1961. These were followed by a subsequent series of 13 nuclear tests conducted at the new, underground site of CEMO, from 1962 until 1966, even after Algerian independence from the French Rule under the 1962’s Evian agreements, which provided the French forces access to their erstwhile military bases as well as facilities in the Sahara region for a 5-year period from the Algerian independence. 

The U.S. betrayal & isolationism, in form of the McMahon Act of 1946, and high-handedness, in form of the drubbing of key allies over Suez Crisis in 1956; thus, had effectively produced two new nuclear-armed states in Western Europe, in form of Britain and France, within a decade and a half of the dawn of the atomic age. 

The strategic posture as well as stance, to be adopted by the U.S. foreign policy towards Britain and France after their atomic tests; while facing a nuclear-armed and capable arch-rival with superiority in conventional forces and continuing to pursue its containment strategy to ward-off a burgeoning & menacing Communist challenge as well as influence; was quite obvious and anybody’s guess, in form, of a nuclear embrace. The U.K. had already received its award, in form, of the restoration of the special defense partnership, under the U.S.-U.K. mutual defense agreement, of 1958, however, it was now France’s turn. 

It was almost reminiscent of the World War II years, when the premature withdrawal of U.S. forces from Europe, after the fall of Germany and the end of war in Europe, had led to the subjugation of almost the entire Eastern Europe to Soviet rule as well as influence, which was followed by an all-out embrace of Western Europe by the U.S., under its Marshal Plan, for maintaining the overall balance of power in post-war Europe. 

The French atomic device detonations in the Sahara were followed by the development and testing of its thermonuclear weapon, the hydrogen bomb, which came almost 8-years later, in 1968. The site of the testing, however, changed from the Sahara region to the French Polynesia in the Pacific chosen in early 1963, in form, of Mururoa and Fangataufa sites, which were developed at a substantial investment and included the development of the Faa’a International Airport in Tahiti by the French Government, which rather described it as an economic incentive to boost the region’s economy. Mururoa, also referred to as Moruroa, was developed as a primary base while the actual detonations took place at the Fangataufa.

From A-Bomb to the H-Bomb

The French hydrogen bomb, codenamed Canopus, was tested successfully on August 24, 1968 atmospherically at the Fangataufa atoll producing an overall blast yield of 2.6 megatons with the detonation taking place at a height of 550 meters. France, thus, was a nuclear as well as a thermonuclear weapons possessing state by the end of the 1960s decade. The development of the thermonuclear weapons in France followed almost the same pathway as had already been treaded by the first three nuclear weapons states starting out with fusion fuel boosted nuclear fission devices ultimately to the two-stage fission-fusion devices using radiation implosion. The France, however, procured significant quantities of heavy water from Norway and the U.S. for producing Tritium, which was critical for the fusion stage, at its own reactors as its own scale of production of heavy water at the time was inadequate. 

Implications – Nuclear Colonialism & Health Hazards

The fallout from the French nuclear tests, especially from atmospheric tests, was no different than what was produced by the American, Soviet and the British nuclear detonations earlier. France conducted a total of 193 nuclear detonations at the atolls of Mururoa and Fangataufa between 1966 and 1996, of which, around 46 atmospheric detonations were carried out between 1966 and 1974 which caused a significant amount of radioactive debris being discharged into the atmosphere and exposing inhabitants of the islands of the French Polynesia to significant doses of radiations and precipitating a radioactivity-caused a health hazard in the region, in the form of, radiation-induced leukemia, cancers, blindness and birth defects for generations to come. 

Further, all of it was carried out despite reservations, apprehensions & strong protests by the natives of these remote islands as well as other civil society organizations against continued French nuclear testing in the region. For instance, protests by Greenpeace activists; campaigning against the French nuclear tests in July 1985, onboard their ship Rainbow Warrior, docked in the port of Auckland, New Zealand on its way to Mururoa; were met with a tough fate when, astonishingly, French secret agents sank their ship, codenamed as Operation Satanique, in retaliation, thereby, killing a photographer on-board. The incident became a major public disaster for France after both the agents were captured by the New Zealand Police and charged with culpable homicide leading up to incarceration for 10 years. The scandal ultimately led to resignation of the French defense minister Charles Hernu with France forced to apologize and pay reparations to Greenpeace, New Zealand and the family of the victim. 

Assessments done now, regarding fallout implications have pointed towards a total of around 110,000 people2, or almost 90% of the inhabitants of the French Polynesia and its multiple islands, were exposed to ionizing radiations which later manifested into cases of multiple types of cancers. The French authorities, however, were forced to create a legal mechanism in 2010, by passing the ‘Loi Morin’, of compensation payout to victims who had received effective radiation doses which were beyond the annually prescribed threshold of 1 mSv. 

However, the French authorities’ initial assessment of the number of victims was grossly underestimated by almost a factor of 2 to 102, as per a latest assessment and report by the scientists of the Science & Global Security (SGS) program at Princeton University released in 2022 and based on declassified documents, atmospheric data modelling. They have pegged the number of people impacted at almost 110,000. It is the same SGS team, which, now in 2023, has analyzed the impact of the radioactive fallout from the U.S. atmospheric nuclear tests conducted in New Mexico and Nevada between 1945 and 1962 using atmospheric data modeling techniques which further corroborates the clarion calls of the inhabitants of these areas to be provided compensation by being included in the ambit of the RECA. 

The situation in the Sahara desert region of Algeria, where the number of victims exposed to radiations varies from 27,000 to 60,0003, with area around Reggane, where the French nuclear tests were conducted from 1960 to 1966, referred to as ‘Leopard Skins’ owing to vitrification of the desert sand due to the explosion resulting in deposition of black clumps, even now, after more than half a century later. Some environmental outlets have collectively referred by the decisions of traditional global powers to conduct nuclear tests in their existing or former colonies or the land of indigenous & marginalized people, collectively referred to as the ‘periphery’, as nothing short of ‘Nuclear Colonialism’. 

A report, appearing in the Reuters in 2009 on the same, mentions that France had outlined a cumulative sum of around EUR 10 million3 or $13.5 million towards compensation to victims, including, civil as well as military personnel across Sahara and the French Polynesia. However, a news piece appearing in media in 2015 claims that the compensation had been paid out only to 174 victims so far. 

The inevitable & inextricable linkage of nuclear weapons with enormous human suffering & misery, spanning generations, whether they are used or merely tested, thus, has been established beyond doubt by now, especially with latest researches appearing in the 21st century leveraging latest advances in the spheres of computing, data-modeling and artificial intelligence. 

However, the megalomania and obsession of power despots & tyrants globally with nuclear & thermonuclear weapons continues unabated given their unmatched capability to easily & efficiently undertake killings en masse. The view at the other end of the spectrum, i.e., for elected democracies, too, has been more or less similar, as they, too, have chosen to tread the same nuclear tightrope to safeguard themselves and to augment their geopolitical interests. The nuclear rhetoric as well as saber rattling, thus, have clearly been on a resurgence with the initiation of a new and even more dangerous nuclear arms race in the 21st century with the dismantling of traditional, rules-based world order and emergence of new power dynamics as well as equations as the harbingers of the build-up of another mega conflict still in the making... 
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“It is in the Negev that the creativity and pioneer vigor of Israel shall be tested. The Negev is one of the Jewish nation’s safe-havens.” – David Ben-Gurion, Primary Founder and the first Prime Minister of the State of Israel.

The state of Israel was created in the aftermath of World War II and the horrors of holocaust, as a culmination of the Zionism movement of the late 19th century, and with the congenital disorders as well as the Gordian knot of Israel-Palestine and the Israel-Arab conflicts in a highly volatile Middle-East region, which remains so even after a century of its carving-out after the end of the World War I. Israel became the Jewish homeland, the final settling abode of Jews from all parts of the world who had been dispersed for centuries altogether.

David Ben-Gurion, a former Zionist leader hailing from Plonsk in Poland who had first set foot on Palestine in 1906, is duly credited as the primary national founder and father of the state of Israel created decades later in 1948, and later he also became its first prime minister and minister of defense and played a critical leadership role at the helm during the state’s early, turbulent years in its infancy. Ben-Gurion had been extremely vocal and critical of the West’s apathy and aloofness towards the plight of the Jews during the World War II even as they were literally being butchered by the Nazi war machine. 

His seething anger and scathing attack on the
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