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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.
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Dedication

Dedicated to the Millions of human beings who lost their lives prematurely, are still suffering and the ones who are going to lose their lives prematurely over the next thousands of years due to mankind’s nuclear misadventures since 1945...And to the Almighty who inspired the creation of this work and really & sincerely wants these weapons of mass destruction to be abolished by humanity forever...



Preface

On July 16, 1945, at 05:25 AM, just half-an-hour prior to sunrise, the Dark Sun rose in New Mexico’s night sky with the Trinity test which brilliantly lit up the dark sky with light so bright that it forced even a blind girl to literally sit-up from sleep and notice the resulting flash even 100 miles away from the test site...
This first nuclear age for mankind, thus, witnessed the detonation & testing of nuclear weapons on land, below surface, under water as well as in space as humanity was still coming to grips with the immense power of the ‘Fire of the Gods’ which is almost 100 million times more powerful than typical chemical reactions. It also further increased the self-destructive capability available with humans by almost another million times within less than 2 decades of the end of WWII. The first nuclear age also witnessed the mass production of nuclear weapons with almost 70,000+ nukes produced collectively, with the U.S alone producing 8,000+ nukes in a single, landmark year of 1958; along with the development of a range of exotic strategic & tactical nukes ranging from nuclear artillery shells, tactical missiles, depth charges, landmines and even backpacks with the probability of their accidental launch triggering an accidental, all-out nuclear war becoming a very real possibility through the Cold War.
This effort takes-off at the promising dawn of the atomic age with the benign promise of the atom to potentially end all wars forever & of infinite energy for all and longitudinally tracks as to how that benevolent promise of the power of the atom, instead, actually turned into a curse for mankind. It builds and presents the real, behind-the- scenes narrative on the first nuclear age with a longitudinal, relative, global and technological perspective based on recently declassified government documents, highly classified CIA and KGB intelligence files & reports from the era, interviews given & perspectives shared by the scientists & personnel actually involved and latest scientific researches revealing & providing an actual impact assessment of the cavalier nuclear missions, operations and activities deemed innocuous at the time.
It also unravels as to how the scientists and test planners of the era were more or less reckless in their approach as well as conduct through the first nuclear age with limited scientific knowledge, precedents & awareness being available and/or lack of proactive & preventive efforts to minimize impact owing to the paramount need to maintain secrecy. Prominent examples of it were:- 
1. Limited awareness of the EMP effects created on Earth by nuclear detonations in outer space as demonstrated effectively via Op Argus in 1958, Op Starfish Prime in 1962 and the Soviet K3 nuclear test of 1962 which destroyed a power generation plant in today's Kazakhstan 

2. Establishment of the U.S. nuclear testing site in Nevada desert on the West coast despite meteorological warnings which ultimately led to spread of radioactive fallout across the entire nation over the subsequent decades 

3. The reckless approach to Castle Bravo detonation of 1954, wherein, the explosive yield of the detonated thermonuclear device actually took the scientists and test planners by surprise as it surpassed the expected yield by more than 2.5 times (at 15 megatons) owing to limited scientific awareness at the time about the effect of Lithium-7, used as Lithium Deuteride, which was incorrectly perceived as inert, in the fusion fuel
Ultimately, the first nuclear age, came at a staggering financial, human & environmental cost to mankind, especially in the Global South; as the U.S. nuclear weapons program alone is estimated to have cost a whopping $5.7 trillion to the exchequer over the span of half-a-century, from 1941 to 1991, while causing prolonged and serious damage to the environment as well as human settlements, courtesy radioactivity and very long half-lives of most radioactive elements, which far surpasses the relatively feeble & ephemeral human existence on Earth...
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​​​The Dawn of ‘Atomic Age’
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“It [the discovery of nuclear fission] was achieved with an unusually good chemistry by Hahn and Strassmann, with a fantastically good chemistry that nobody else could do at that time. Later, the Americans learned it. But at that time Hahn and Strassmann were really the only ones who could do it at all because they were such good chemists. They really demonstrated a physical process with chemistry, so to speak.” – Physicist Lise Meitner in an interview given in 1959 on the breakthrough nuclear fission experiment of December 1938 by German Chemists Otto Hahn and Fritz Strassmann


In December 1938, two curious German chemists, namely, Dr. Otto Hahn & Dr. Fritz Strassman were conducting a path-breaking experiment at the Kaiser Wilhelm Institute for Chemistry in Berlin which was to change the destiny of mankind forever. Amid the looming shadow of war over Europe with the Nazis having firmly entrenched themselves at the helm of affairs in Germany under Hitler, and having expanded their military capabilities manifold since assuming political control in 1933; they were working on the then revolutionary, yet still evolving baseline idea of splitting an atom of an element to produce two atoms of smaller elements with completely different atomic structure and chemical properties than the original element. 

Using rudimentary technology and scientific equipment available at the time, including home-made Geiger-Müller radioactivity counters; they, for the first time ever in human history, were able to split Uranium atoms with neutrons, thereby, releasing further neutrons along with smaller, lighter elements and huge amount of energy. The resulting elements were successfully separated, with the process duly termed as ‘nuclear fission’, named after the similar biological process of cell division occurring in nature. Two of their former colleagues and physicists, Dr. Lise Meitner, and her nephew, Dr. Otto Robert Frisch; who had been forced to flee Germany barely months ago and migrate to Sweden due to Nazi oppression and crackdown; realized that the nuclear fission had indeed been successfully achieved by their former colleagues. 

On the similar lines, Italian physicist Enrico Fermi and his team, too, had conducted a very similar experiment in the same, seminal year of 1938. However, they failed to fully comprehend the exact nature of the resulting elements and the overall significance of the process, but, nonetheless, Fermi received the Nobel Prize in Physics for 1938. The news about nuclear fission as a major scientific breakthrough sparked and set-off of a series of similar experiments and efforts across other parts of the world.        

The foundations for the heralding of the Atomic Age, however, had effectively been laid in the last 5 years of the 19th century, in pre-World War-I Europe, by the chance discovery of strange rays by Henri Becquerel in 1896, its further development and coining the term ‘radioactivity’ to describe it and exploration of radioactive elements by French scientists Marie & Pierre Curie along with Gustave Bémont 2 years later in 1898. Ernest Rutherford’s study & classification of radiation into alpha & beta radiations, study of half lives of radioactive elements based on rate of decay and proposition of the path-breaking model of Atom further enhanced the understanding of atom and radioactivity. 

Neils Bohr’s further refinement of the Rutherford’s model of atom with the integration of quantum behavior of electrons, just prior to the Great War in 1913, took things to the next level with the creation of the theory of atomic structure. However, it was the discovery of neutron by James Chadwick in 1932 which proved to be the missing, critical piece of the nuclear puzzle which ultimately completed the human understanding of the sub-atomic structure and decrypted as well as provided mankind with the secret key to unlock & unleash the massive power of the atom with practical, real-world applications, including, a potential atomic bomb with massive military significance, especially with war clouds almost in the process of engulfing entire continental Europe, once again, with the Germans seething with anger and vying for revenge under the Nazis.

The French and the English, too, had been pursuing research on the nuclear front as well, besides the Germans, who, clearly, were in the lead. Right across the German border in Paris, France; which had still not been invaded and subjugated by the Germans; a team of nuclear researchers, namely, Frédéric Joliot-Curie, Hans von Halban and Lew Kowarski, collectively referred to as the Paris Group; postulated that the extra neutrons created during nuclear fission could lead to a nuclear chain reaction which could potentially lead to the development of a potential atomic bomb and they proposed the use of heavy water as the preferred moderator. They published their findings in a research paper published in Nature in April 1939. 

The Paris Group even recommended the French Minister for Armaments for outright procurement of available Heavy Water stock from the world’s largest production facility which was based in Norway, in order, to deny the Germans, who too, were after it and had already placed large procurement orders for the same with the Norwegians. The French Intelligence agents, however, succeeded in procuring the heavy water and sending it to Canada.    

The trio of leading Hungarian physicists; namely, Leo Szilard, Edward Teller and Eugene Wigner; all of whom had left Europe fearing Nazi oppression and had migrated to the United States; wanted the news about the scientific breakthrough to be conveyed to the U.S. president via Albert Einstein as it could have played a decisive role in the outcome of the war, especially, as they believed that Hitler would have been more than willing to resort to using such a bomb. However, non-receipt of a prompt reply from the President implied to the Hungarian physicists that the United States seemingly was not taking the threat of a potential nuclear warfare with the Nazis not that seriously.

On August 2, 1939 Albert Einstein, along with Hungarian emigrant physicist, Leo Szilard, wrote a letter to the U.S. President Franklin D. Roosevelt informing him about the latest advances in quantum mechanics and the possibility of splitting the atom using Uranium isotopes and through chain reaction to generate massive amounts of power which could effectively be used to create an atomic bomb which could cause widespread destruction on a wide scale. He also informed the president that the research was already underway in Europe towards such an effort by the Germans and he urged the President to pursue the same in America as well. A copy of Einstein’s letter is available online on the website of the U.S. Department of Energy – Office of History and Heritage Resources here.

On September 01st, 1939, Neils Bohr and John Archibald Wheeler of Princeton University published a research paper titled, “Mechanism of Nuclear Fission”, which refined the fission process and outlined “the mechanism of nuclear fission, variation from nucleus to nucleus regarding the critical energy required for fission, dependence of the fission cross section for a given nucleus on energy of the exciting agency and how it released enormous amounts of energy.” The publishing of the paper, uncannily, coincided with the onset of the World War II, as they both happened on the very same day, prophetically determining & announcing that atom was going to have a special appearance & decisive effect in the script of the World War II with a decisive, radical impact on the world order forever.     

President Franklin D. Roosevelt replied to Einstein on October 1939, after almost 2 months, informing him about the constitution of a special committee to look into it and the grant of approval for Uranium research in October 1939 based on his belief that, “the United States could not take the risk of allowing Hitler to achieve unilateral possession of "extremely powerful bombs”2, reassuring the physicists.

The British ‘Tube Alloys’

In March 1940, two years after the Germans had succeeded in achieving nuclear fission of an Uranium atom in 1938, two German physicists, Rudolf Peierls and Otto Frisch, who had escaped Nazi Germany and were refugees working at the University of Birmingham; wrote the Frisch–Peierls memorandum, outlining the possibility of the creation of a weapon based on a sphere of pure Uranium-235 which would be capable of producing explosive power worth thousands of tons of TNT and, thus, would be highly destructive in terms of effect, when utilized, in the context of warfare.

Based on the Frisch–Peierls memorandum, the British Government formed the MAUD Committee, which was essentially a scientific working group comprising 4 leading British Universities, constituted to check the feasibility for the creation of an atomic bomb with research funding provided by the British government. The 15-months long research effort; spearheaded by the Universities of Oxford, Cambridge, Birmingham & Liverpool; focused on exploring a broad range of areas, including, studying the properties of Uranium, means & methods of enriching Uranium, utilization of controlled chain reactions for energy production, potential design concepts of a nuclear reactor, research on Plutonium and lastly & most importantly, laying the theoretical pathway for a working approach for the creation of an atomic bomb. 

The report produced by the MAUD Committee, referred to as the MAUD report, outlined that the atomic bomb was not only feasible but rather might actually be produced as early as 1943. It further emphasized the effort to produce the atomic bomb as mandatory given that the Germans, too, were likely to be on it as they had shown keen interest in heavy water, which along with graphite, could be utilized as a moderator for fast neutrons in the chain reaction. The report also postulated that an atomic bomb, based on just 5 kg of Uranium, would be capable of producing explosive power equivalent to almost several thousand tons of dynamite and even a 1 kg bomb would be enough. 

The report concluded as, “We have now reached the conclusion that it will be possible to make an effective uranium bomb which, containing some 25 lb of active material, would be equivalent as regards destructive effect to 1,800 tons of TNT and would also release large quantities of radioactive substances which would make places near to where the bomb exploded dangerous to human life for a long period”4  

The biggest hurdle in the pursuit of the atomic bomb, however, was the availability of pure Uranium-235, which is not naturally available in sizeable quantities. Almost 99% of the Uranium found naturally is in the form of Uranium-238 isotope and the Uranium-235 has to be actually created from the Uranium-238 through a process known as isotope separation in an industrial set-up followed by enrichment to make it weapons-grade. 

The usage of thermal diffusion, as the preferred technique for separating isotopes, was being considered by the team of researchers at the University of Liverpool, led by Chadwick, as was suggested by the original Frisch–Peierls memorandum. The team at University of Oxford, led by Simon, a German by origin, however, had been in the favor of adoption of gaseous diffusion as the preferred technique for isotope separation, based on Simon’s early research. 

Additionally, a report, titled, “Estimate of the Size of an Actual Separation Plant”, prepared by Simon in December 1940, also estimated the scale of the isotope separation plant required for the bomb effort. The report outlined that “An industrial plant capable of producing a kilogram per day of uranium enriched to 99 per cent uranium-235 would use 70,000 square metres (750,000 sq ft) of membrane barriers, in 18,000 separation units in 20 stages. The plant would cover 40 acres (16 ha), the machinery would weigh 70,000 long tons (71,000 t) and consume 60,000 kW of power. He also estimated that it would take 12 to 18 months to build at a cost of around £4 million, require 1,200 workers to operate, and cost £1.5 million per annum to run”4

MAUD Report and Implications for the British & U.S. Nuclear Weapons Programs

Following the MAUD report, the British Government gave a green light and formally initiated the nuclear weapons program supported by a newly created directorate, codenamed as ‘Tube Alloys’, in 1941. The MAUD report, however, was also shared by the British with the United States through British scientists’ interactions with their American counterparts and through America’s scientific representation in the MAUD committee meetings in April and July 1941. 

The United States, too, had been exploring the subject of an atomic bomb on her own, earlier under the Advisory Committee on Uranium, set up in October 1939 and later under the Office of Scientific Research and Development (OSRD) and its Uranium committee, created in June 1941, following the directives by FDR as the U.S. President.  

The OSRD and the Uranium Committee, however, were seemingly uninterested in the findings of the MAUD Committee’s report, as the United States was still completely out of war and yet to feel its full heat and intensity. A visit by Mark Oliphant; an Australian by birth and origin who had studied under Sir Ernest Rutherford at the University of Cambridge and later became a professor at the University of Birmingham and ultimately was a part of the MAUD Committee; altered the status quo drastically as he prodded the American establishments, especially the OSRD & the Uranium Committee, into action and the program gained some traction. 

"The minutes and reports had been sent to Lyman Briggs, who was the Director of the Uranium Committee, and we were puzzled to receive virtually no comment. I called on Briggs in Washington, only to find out that this inarticulate and unimpressive man had put the reports in his safe and had not shown them to members of his committee. I was amazed and distressed"7, recalled a distraught Oliphant in an article for the Bulletin of the Atomic Scientists much later in the 1980s. 

However, everything changed drastically in America, within a matter of a couple of months after Pearl Harbor on December 07, 1941, which directly and effectively brought the United States into World War II and ultimately led to kick-starting & fast tracking of the Manhattan Project at a rapid pace with the highest priority in early 1942 with the OSRD duly authorized to undertake large engineering projects as well, to support the Manhattan Project, in addition, to carrying out research work. 

Margaret Gowing, a leading British nuclear historian, who worked as a historian archivist at the UK Atomic Energy Authority from 1959 to 1966, later mentioned in her book “Britain and Atomic Energy 1939-1945”, “Without the help of the MAUD Committee the Manhattan Project would have started months behind. Instead, they were able to begin thinking about how to create a bomb, not whether it was possible.”4 She further said, "Events that change a time scale by only a few months can nevertheless change history."4 

Quebec Agreement  

Following Pearl Harbor, the British ‘Tube Alloys’ & the American ‘Manhattan Project’ ran in parallel throughout the year 1942 with the common objective of making nuclear weapons a functional reality in time for a parity with the Nazis, who had actively been at it, for a potential utilization within the World War II itself, if required. However, the two programs had very different size and scale of operations given the huge & ostensible disparity in the economic and industrial resources of the United Kingdom and the United States. 

The British program, however, really dwarfed the American effort, and despite the advantage of a head start against the Americans, it lacked the financial as well as industrial resources capacity required for such a herculean effort especially against such huge odds. Further, the British economy had been impacted significantly by the ongoing war in Europe since 1939, whereas, the U.S. economy was more or less insulated from it, at least, prior to Pearl Harbor. Further, the British were simultaneously also engaged in the production of weapons, ammunition & other resources at war footing while also conducting research & development on advanced technologies & concepts, like radar, to counter German war efforts which had been engaging human as well as industrial & financial resources. 

The British defense industrial base was within the bombing range of Luftwaffe aircrafts, too, and was, thus, vulnerable to German aerial bombings which were a regular feature during the early phases of the World War II epitomized by the Battle of Britain. The industrial base to be developed under the British Tube Alloys program, thus, would have been prone to German air raids as well as under threat of a full scale German invasion, as had been planned under Operation Sea Lion.  

The American industrial base and financial strength, geographical distance from Europe and proximity to Canadian reserves of Uranium made the United States perfect for establishing the industrial base required for undertaking the bomb effort. 

Owing to all these reasons, which were very logical, the British considered merging their own Tube Alloys and the American efforts to produce the atomic bomb which, if realized, would have truly been a game changer with the ability to change the course of war at any given moment in time going forward. 

At the Quebec Conference; held in Quebec, Canada in August 1943; the U.S. President Franklin D. Roosevelt and the British Prime Minister Winston Churchill formally signed the Quebec Agreement as per which the British and the American nuclear efforts were duly merged into one entity under the Manhattan Project.

As per the terms of the agreement, both Britain and the United States were to jointly develop the atomic bomb while contributing resources and together undertaking the industrial effort required for it. Additionally, the agreement also stipulated that both Britain and the U.S. would not use nuclear weapons against each other or any other nation without mutual consent and also will not pass on or share the details of the nuclear technology with any other country. Additionally, a Combined Policy Committee was also formed, with representation from the U.S., U.K. and Canada, to steer the atomic bomb project.  

Canada and the Manhattan Project

Although Canada was not a signatory to the Quebec Agreement, however, the nation contributed significantly towards the Manhattan Project effort, especially, on the research and industrial side of things given the nation’s huge natural resources and strong nuclear research capabilities. 

The history of nuclear research in the country dates back to the very early 20th century and was spearheaded by none other than Sir Ernest Rutherford, who was at the helm in McGill University in Canada, from 1899 to 1907, wherein, he conducted research in transmutation of radioactive elements for which he also received the Nobel Prize in Chemistry in 1908. In fact, Otto Hahn, who later discovered nuclear fission in Germany in 1938, worked under Rutherford at the McGill University in the early 1900s. 

Canada, in fact, duly established a nuclear research laboratory in Montreal intended at exploring heavy water reactors and also created supply chains to provide the Manhattan Project with Uranium Oxide, Heavy Water and Polonium, all of which were indispensable for the bomb effort. Canada also held huge reserves of heavy water, which had been extricated from Norway in 1940 by the French Intelligence just prior to the fall of France and was sent to Canada, where it played a key role in nuclear research and the overall war effort.  





German ‘A-Bomb’ Effort

The German bomb effort, or the ‘Uranium Project’, as it was known, despite of its clear head start as against the allies, with the Germans being the first one to have succeeded in conducting a nuclear fission of the Uranium atom in 1938 itself, was non-focused and wayward, just like their Führer who, too, lacked a clear vision, focus and goal for his overall war effort. 

The German A-Bomb project was officially established in 1939, right after the invasion of Poland by the German forces in September 1939, via a research project, termed Uranprojekt or Uranverein, established under German Army Ordnance and led by physicist Kurt Diebner serving in the Bundeswehr, to study the military implications & potential applications of nuclear fission. Heisenberg, on the other hand, had calculated by the end of 1939 that creating nuclear chain reactions based on uncontrolled nuclear fission was possible, thereby, leading up to a potential A-Bomb, which would be multiple times more powerful than conventional explosives based on chemical reactions. He had also zeroed down upon and proposed the use of enriched Uranium-235 as the fuel for the atomic bomb. 

Carl Friedrich von Weizsäcker, another German physicist and a relatively younger colleague of Heisenberg, even postulated, in mid-1940, the use of a new radioactive element, referred to as element 94 back then and plutonium now, as the core ingredient for the atomic bomb which could be produced by irradiating natural Uranium with neutrons in a uranium machine or reactor. Weizsäcker even applied for a patent in Germany for the process of producing element 94 or plutonium from natural Uranium in 1941. 

German scientists even experimented with processes for Uranium isotope separation, aimed at producing Uranium-235 and significant quantities for the war effort, starting out with thermal diffusion in 1940. However, by 1941, they switched to using centrifuges as the preferred technique for isotope separation and enrichment to produce enriched Uranium-235. By the end of the war in Europe and the fall of Germany; the German scientists had produced limited quantities of enriched Uranium-235, which, though, was quantitatively insufficient for the German bomb effort; however, nonetheless, they had mastered the art and science of Uranium enrichment which held the key to the Uranium-fuelled ‘A-bomb’. German scientists had even produced schematic diagrams of nuclear reactors and potential nuclear weapons. Nazi Germany even had easy and access in significant quantities to natural Uranium ore as a German industrial firm, Auergesellschaft, produced it as a byproduct and generated waste in the process of extraction of radium. Germany Army Ordinance, in fact, even placed an order with Auergesellschaft to produce and supply the Army with Uranium Oxide which could have been used to extract and enrich Uranium for the bomb effort.   

The German nuclear program; in addition, to its lack of strategic focus on developing the A-bomb as a potential super weapon for the war effort (fortunately); was also completely reliant on the use of Heavy Water as the moderator for slowing down neutrons in the chain reactions, which ultimately also became its Achilles’ heel; and for this purpose, they had established a centralized Heavy Water production facility based in the Nazi-occupied Norway. There is a popular myth that the Germans’ choice of heavy water over graphite (which the allies used) as moderator was a technical mistake. 

However, on the contrary, it had been purposefully done as they already had captured the largest & well-established facility within Europe producing heavy water and secondly, the usage of heavy water would have required a lesser quantity of enriched & pure Uranium 235 for the bomb. The mistake, however, was its centralization of production as the dedicated and sole source facility without any alternate source. 

The Vemok heavy water production facility, based in Telemark, Norway, was essentially a hydroelectric power  plant built in 1934 at the site of Rjukan waterfall and was the first facility of its kind in the world to produce heavy water at mass scale. German invasion of Norway in April 1940, however, had effectively brought the Vemok facility into Nazis hands. French Intelligence, somehow, managed to extricate a huge quantity of heavy water from the plant, just prior to the German invasion, given that France had been procuring heavy water from the plant for its own research efforts before the country was overrun by the German blitzkrieg. 

The Allies, however, wanted the Germans not to be able to procure heavy water from Vemok for the bomb effort and, thus, conducted a series of attacks on the facility, including, daring raids by the Norwegians as well as the British commandos and Allied aerial bombing campaigns over the 1940-1944 period. The Allied efforts effectively knocked the wind out of the German A-bomb effort by having ensured that the facility was out of operation by early 1943. Without access to any alternate source of heavy water production, the German effort was stalled and they would not have been able to produce the atomic bomb in time (even in the scenario of German leadership wanting it) to be able to have an impact on the course of war. However, the Germans could still have used enriched Uranium (which they had already produced in limited quantities) or Plutonium cores, as the radioactive fuel, mounted on conventional delivery systems, especially their V1 or V2 rockets, virtually the world’s first short-range ballistic missiles (SRBM), as a potential dirty bomb to unleash hell on the allies or civilian populations across allied territories with potentially devastating impact.    

Trinity and the ‘End of War’

The joint allied effort, under the ‘Manhattan Project’, ultimately led to the dawn of nuclear age in 1945 with ‘Trinity’ followed by the tragic nuclear bombings of Hiroshima and Nagasaki which gave the world a demonstration of the havoc & true scale of devastation the nuclear weapons could produce and what exactly lay ahead for humanity in the coming future given that nuclear reactions are millions of times more powerful and almost thousands of times faster than typical chemical reactions.  

The nuclear fission-based atomic bombs, Little Boy & Fat Man, dropped on Hiroshima and Nagasaki respectively, had a blast yield of almost 15 kilotons & 21 kilotons of TNT each. Initial estimates of human casualties of the world’s first atomic bombings, made originally in 1940s, pegged the deaths at 110,000, with 70,000 dead in Hiroshima and 40,000 in Nagasaki. However, the casualty figures were revised and re-estimated by the U.S. Government in 1977 which put the total death count at 210,000 people with 140,000 deaths in Hiroshima and 70,000 in Nagasaki, as per an article by historian Alex Wellerstein, published in the Bulletin of the Atomic Scientist in August 2020.    

However, the world was still not aware and contrary to the hopes of the entire world; as visualized and penned down by the famous British science-fiction writer, H.G. Wells, way back in 1913 itself, in his trilogy of book series, “A Prophetic Trilogy”, which had three novels, namely, “A Trap to Catch the Sun”, “The Last War in the World” and “The World Set Free”; the world was not set free of wars after the World War II. Instead, after getting liberated from the clutches of tyranny, humanity became a slave to fear, what JFK very aptly termed as, the “Hanging Sword of Damocles” with the threats of nuclear bombings and the apocalypse moment becoming a very real & everyday possibility which was going to stay that way for decades to come.

The unfolding horrors of the nuclear bombings, however, ultimately made Albert Einstein ending up repenting, “If I had foreseen Hiroshima and Nagasaki, I would have torn up my formula in 1905”... 


The world, thus, changed dramatically and was turned upside-down, almost overnight, following the nuclear bombings of Hiroshima and Nagasaki with the dawn of the atomic age and the emergence of a new world order in which the United States was the most powerful nation in the world having become the sole possessor of nuclear weapons globally. However, more was yet to come as mankind took the leap from nuclear to thermonuclear weapons within less than a decade from Trinity with the scale of destruction, which could be caused by the latter, effectively scaling up proportionately from mere kilotons to the megatons range and almost matching natural calamities in overall effect and impact...

A single thermonuclear bomb, thus, can effectively level down and decimate an entire modern city, with a population of millions, in a matter of minutes...
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“What has kept the world safe from the bomb since 1945 has not been deterrence, in the sense of fear of specific weapons, so much as it's been memory. The memory of what happened at Hiroshima.” – John Hersey

“Behind the black portent of the new atomic age lies a hope, which, if seized upon with faith, can work our salvation. If we fail, then we have damned every man to be the slave of fear. Let us not deceive ourselves; we must elect world peace or (elect) world destruction” – Bernard Baruch, U.S. Envoy to the UN Atomic Energy Commission (UNAEC) and the Author of Baruch Plan


The world had dramatically changed and been upended upside-down drastically, almost overnight, following the nuclear bombings of Hiroshima and Nagasaki with the dawn of the atomic age and the emergence of a new world order in which the United States was the undisputed and most powerful nation in the world having become the sole possessor of nuclear weapons.

There had been another major change at the global level, in form of the creation of the United Nations, in October 1945, from the ashes of the erstwhile League of Nations with the primary objective of preventing future wars which an ineffective League of Nations had more or less failed in ensuring.  

The U.S. stance, regarding nuclear weapons and her allies, changed remarkably post World War II with the emergence of Soviet Union as the biggest threat and foe to the U.S. and her virtual monopoly over nuclear weapons as well as unchallenged global supremacy militarily. The Soviets, in fact, had made huge territorial gains across Eastern and Central Europe after the Nazis were defeated and the Red Army reached Berlin to perform last rites of whatever was left of the German war effort. 

British Prime Minister, Winston Churchill, attributed these unnecessary & virtually unchallenged Soviet gains in Europe to the premature & hasty withdrawal of the American forces from the European theater in June 1945 even before the post war Europe could be mapped out, new political boundaries could be duly established and agreed upon at the Potsdam Conference. 

On V-E Day, the U.S. personnel deployed in Europe numbered at around 3 million11 However, within 2 days, the War Department ordered rapid demobilization from Europe with plans to redeploy soldiers to the Pacific theater as the war against Japan was still going on unabatedly and only 8 divisions were left as occupying forces, which were to remain in Europe, numbering at a mere 337,00011.  

Soviets, thus, occupied and grabbed eastern parts of Poland, Finland and Romania, apart from, Latvia, Estonia, and Lithuania, in addition, to acquiring East Germany after the end of war which effectively extended Soviet Union’s political borders further westwards in Europe. The Nazi tyranny, thus, had subsequently been replaced by a new & relatively lesser known threat to Europe as well as the entire West; in form, of Soviet Union and its communist ideology.  

Regulating the Atomic Power: Moscow Conference - United Nations Atomic Energy Commission (UNAEC) 

An allied post war conference; referred to as The Conference of Foreign Ministers or the Moscow Conference, attended by foreign secretaries from the United States, Soviet Union and the United Kingdom; was held in Moscow in December 1945 to discuss a range of geopolitical issues. However, a prominent point of contention also was the regulation of nuclear aspects, both military & civil usage, in the post war world for which the creation of a separate entity under the auspices of the United Nations was duly agreed upon. 

Based on the Moscow Conference, the United Nations Atomic Energy Commission (UNAEC) was created in January 1946 with the U.S., Soviet Union, Great Britain, France, Canada and China as the six permanent members along with six rotating members. The discussions held at the Moscow Conference had also included a proposal to destroy all existing nuclear weapons and to use nuclear energy solely for peaceful purposes going forward. The United States, the sole possessor of nuclear weapons in the world at the time, thus, created a special advisory committee to review the same. 

Acheson-Lillienthal Report/Plan – A Giant, Yet Thwarted Potential Leap for Mankind 

The special advisory committee, thus created, was headed by the U.S. Under Secretary of State, Dean Acheson and the Chairman of the Tennessee Valley Authority, David Lillienthal and had Dr. J. Robert Oppenheimer, the father of the Atomic Bomb, as its schief scientific consultant. The report created by the committee was, thus, named as the Acheson-Lillienthal report, however, with large portions written by Oppenheimer himself, as the ultimate domain authority. 

It recommended the creation of an international Atomic Energy Authority (AEA), which was to regulate all aspects of nuclear energy globally, ranging from mining, processing & usage of fissile materials, operations of nuclear energy production facilities (which could also be used for weapons production) and the grant of licenses to nations looking to pursue nuclear research for energy production & other peaceful purposes. 

There are actually two slightly different versions available on the core postulation of the Acheson-Lillientham report. The first one and the official version, published by the Office of the Historian, mentions about the recommendation of international regulation, based on inspection & policing, by the AEA. However, the unofficial version, contained in the book, "The New World: A History of the U.S. AEC" by authors Richard G. Hewlett and Oscar E. Anderson Jr. published in 1962, mentions about the recommendation being about complete & centralized ownership of fissile materials by the proposed international authority.  

The report also outlined that the destruction of U.S. atomic bombs was a necessity; however, it did not mention a specific timeline for it. Additionally, the success of the proposals contained in the report was highly contingent on the degree of U.S.-U.S.S.R. mutual cooperation & agreement given both had veto power in the just created, 5-member United Nations Security Council (UNSC).

The Nuclear Dilemma - U.S.’ Strategic Posture towards Nuclear Weapons Post World War II  

After the end of war, two contrasting school of thoughts simultaneously emerged in the U.S. post the end of war pertaining to the future of nuclear weapons with reference to the U.S. The first school of thought viewed them as a scientific breakthrough & evolution which had been deservingly earned by the United States and the nuclear bomb should, thus, be duly retained. 

The second school of thought postulated that retaining U.S. monopoly over nuclear technology was virtually impossible going forward and it would invariably lead to efforts by the Soviet Union to acquire a similar bomb to maintain strategic parity and the overall balance of power. 

President Truman, having witnessed the unfolding horrors of Hiroshima & Nagasaki bombings and paying heed to the recommendations of the allied nuclear scientists, wanted to somehow tread the middle path by retaining the bomb while also ensuring that it does not start a nuclear arms race with the Soviet Union, which was inevitable. The primary objective, from the U.S. perspective, thus, was to ensure that the Soviet Union does not develop an atomic bomb and the entire negotiation was going to be around it as the core tenet.

Truman accepted the Acheson-Lillienthal Report when it was submitted to the state department for internal review despite of it containing a vague recommendation for the abolishment of U.S. nuclear weapons. However, he also appointed Bernard Baruch as the U.S. envoy just prior to the presentation of the report at the UNAEC.  

The Acheson-Lillienthal report was duly presented to the United Nations Atomic Energy Commission (UNAEC) in March 1946 with the provision that the U.S. would be willing to share the nuclear technology with the U.S.S.R. but on the condition that the Soviets would not build an atomic bomb of their own. The U.S. was also unwilling to let go of its nuclear arsenal till the nation was sufficiently satisfied with the measures undertaken to prevent further proliferation via international control measures. However, as expected, it was summarily rejected by the Soviet Union.

Baruch Plan – The Potential Silver Bullet Rendered Useless by Bad Blood & Trust Deficit  

Bernard Baruch was a financier & statesman; who was the chairman of the War Industries Board during World War I and had managed the United States’ economic mobilization under President Woodrow Wilson. During World War II, he was a close advisor to the President FDR for defense industrial base’s role in war supply and is credited for having reduced the overall turnaround time significantly for the production of tanks and aircrafts during the war. He was considered to be a skilled negotiator by President Truman and was appointed to represent the United States in the UNAEC with a slightly different version of the original Acheson-Lillienthal plan, termed as the Baruch plan, 3 months later in June 1946. 

The Baruch plan was almost similar to the Acheson-Lillienthal plan, in terms of overall structure and the recommendations, underscored by the creation of an international Atomic Development Authority which would regulate the mining, processing & usage of fissile materials, in addition, to the facilities to be established & used for nuclear energy production as well as for nuclear research purposes with a slew of strict measures for inspections and policing to ensure that they are not utilized for nuclear weapons production.

The Baruch Plan, however, also outlined strict punitive measures for illegal development or possession of nuclear weapons by any state along with outright seizure of the facilities found to be engaged in nuclear weapons development activities and provision of punishment, in form of sanctions, for violating nations. Additionally, the Atomic Development Authority was to report directly to the United Nations Security Council (UNSC) and the inability of any member of the UNSC to challenge or veto any imposition of sanctions on a state over nuclear weapons development. Lastly, as per the plan, United States was to start dismantling its nuclear weapons only once the plan had been implemented and its core tenets & measures were fully in effect. 

Soviets, however, had issues with the core tenets of the plan, especially, with the clauses of Soviet nuclear facilities being subject to international inspection, loss of veto power in the UNSC over nuclear aspects and the U.S.’ sustained global monopoly over nuclear weapons while other nations were to be subjected to sanctions over their development of similar weapons.  

Soviet Union, unsurprisingly, objected to these provisions as it wanted the U.S. to destroy its nuclear weapons before the implementation of the plan. Clearly, there was bad blood and trust deficit at play. Baruch, backed by Truman, thus, recommended & actually pushed for a voting among the UNSC members on the plan, including, the rotating members. The voting was held in December 1946, just in time and just before the new set of rotating members could take office in early 1947.  

The outcome of the voting was obvious with 10 of the 12 UNSC members (permanent as well as rotating) voting in favor of the Baruch plan while Soviet Union and Poland clearly abstained from voting. The Baruch plan, however, in order to be adopted & implemented, needed to be passed unanimously by voting which did not happen. 

Further negotiations over the plan, however, continued in the UNAEC till almost 1948 but they were more or less a sham as the Soviets had been working towards the development of a Soviet nuclear bomb behind the scenes. Thus, the almost last ditch effort to prevent the world from sliding down the path of a relentless nuclear arms race, was, effectively squandered. 

Creating the Impregnable Nuclear Firewall - The Atomic Energy Act or McMahon Act of 1946 with AEC as the Watchdog 

While the efforts towards international atomic power control were underway in the UNAEC, in form of the Acheson & Lillienthal and Baruch plan, from early 1946 till almost 1948; a special committee, United States Senate Special Committee on Atomic Energy, had been constituted in 1945, sponsored by Senator Brien McMahon. 

The primary purpose of the committee was to explore, determine and establish a clear future pathway for the control & management of nuclear power and nuclear weapons program in the United States, in the post war world, taking over from the Manhattan Project. The committee effectively put atomic power under civilian control with the creation of United States Atomic Energy Commission (UNAEC). 

The hearings of the committee in 1945 and 1946, led to eventual passing of the Atomic Energy/McMahon Act by the Senate, followed by the House of Representatives. The Act was ultimately signed into law by President Truman in August 1946 and it came into effect from January 1947. 

The McMahon Act, however, also had strict provisions for control over dissemination of information about nuclear aspects, even with close allies, including Great Britain and Canada, who had actively aided the United States in developing nuclear weapons under the Manhattan Project. The reason for that was the revelation to the committee, by Col. Groves himself during the hearings, of the shadows of Soviet spies lurking around Los Alamos through their moles working on the Manhattan Project. 

Further, in February 1946, while the committee’s hearings were still on, news broke of a Soviet spy named Igo Gouzenko’s defection, who was posted in the Soviet Embassy in Ottawa, with secret documents on the Soviet clandestine activities in the West  geared towards stealing nuclear secrets and planting of sleeper agents. Additionally, the arrest of Alan Nunn May, a British national, who had worked at Los Alamos and shared samples of enriched Uranium-235 with the Soviet agents in 1946, created further acrimony between America and the Great Britain.

The episode led to arrest of 22 people in Canada on espionage charges along with the institution of a Royal Commission of Enquiry into the episode, also referred to as the ‘Gouzenko Affair’. Some historians and journalists duly refer to it as the unofficial beginning of the Cold War between the Soviet Union and the West. 

Given the backdrop of what was happening around, especially right across the U.S. border in Canada, it was quite natural for the Senate and the committee members to have gotten spooked and their going to the hilt, in their efforts to ensure maximum safety and secrecy for the underpinnings of nuclear technology, by creating an impregnable firewall of secrecy and the appointment of Atomic Energy Commission (AEC) as the watchdog safeguarding it while keeping even the British out of it.  

The McMahon Act, thus, had maximum safeguards configured & built into the act for preserving nuclear secrets by restricting access of information even to close allies, including, the United Kingdom and Canada. Churchill’s formal exit from the political scene; almost at the fag end of the war in July 1945, following his unexpected loss in the British elections; too, had a bearing on it as he was the one who had originally championed the cause of U.S.-U.K.-Canada partnership for the atomic bomb effort. The implementation of the act, thus, caused significant friction between the U.S. and the allies, U.K. & Canada, with the longstanding & well-established Quebec Agreement getting brutally dishonored and ultimately leading to further nuclear proliferation across the Atlantic to Europe with the British developing and testing their own atomic bomb in 1952.

West vs. Soviet Union – The Genesis of NATO & the Keel for the Face-Offs to Come

The United States’ subsequent measures to shepherd a European economic recovery post war, under the Marshal Plan, and fostering of measures to somehow reunite Western Europe, in the wake of emerging post war realities in form of the looming Soviet threat, were, in a way, intended at creating a common as well as united Western front as an effective counterweight against Soviet Union, as the common, formidable foe, especially in wake of the onset of the Cold War.  

The signing of the Treaty of Dunkirk, between France and Great Britain in March 1947, aimed primarily at creating a sort of security alliance, with provision for mutual assistance to check German or Soviet aggression, came as the opening shot. The nascent security alliance was further expanded, a year later, to accommodate new European nations as members following the addition of Belgium, the Netherlands and Luxembourg with the signing of the Treaty of Brussels in March 1948. 

Efforts to further widen and add a huge muscle to the alliance, through the inclusion of the nuclear-powered United States, got a head start and ultimately culminated in the creation of the North Atlantic Treaty Organization (NATO), following the signing of the North Atlantic Treaty in April 1949, which has stayed as an credible & effective deterrent against Soviet and Russian aggression even to this day.  

Other Key Post-War Developments  

Recalibration of U.S. Foreign Policy - Truman Doctrine of 1947  

Other key developments in the post-war years included the recalibration of the U.S. foreign policy, in view, of the rising Soviet & communist influence in the post-war world. The U.S. foreign policy adopted a more expansive posture, following the passing of the Truman Doctrine, in 1947, as per which, the United States was to provide economic, military & political assistance to all democratic nations globally facing a threat from authoritarian forces (read communist threat). 

The revised foreign policy was contrary to its core & original underpinnings of staying away from regional conflicts without a direct involvement or impact on the U.S. and was expansive with scope as well as margin for a direct U.S. involvement, militarily as well as non-militarily, in conflicts that were taking place even in far-away parts of the globe as both the U.S. & U.S.S.R. vied for greater global influence in the post war world. The recalibrated foreign policy stemmed from the efforts to contain rising Soviet influence globally following the rejection of Baruch plan, Non-withdrawal of Soviet forces from Iran post war as was agreed upon originally under the Tehran Declaration of 1943 and Soviet intervention in the Greek Civil War followed by forcing of Turkey to provide the Soviets with an operating base and transit rights.  

Strengthening of Foreign Policy Making & Intelligence Gathering - National Security Act of 1947

A comprehensive organization of the U.S. foreign policy and military establishments was undertaken following the enactment of the National Security Act in 1947. It led to creation of new institutions geared towards aiding & beefing up foreign policy making & its implementation especially with the creation of National Security Council. Another key development following the enactment of the National Security Act was the creation of the Central Intelligence Agency (CIA) from the erstwhile Office of Strategic Services (OSS) and the consolidation of other smaller intelligence organizations. The Department of Defense was also created following the passing of the act with the Secretary of Defense duly in charge.  

Containment Strategy as the Core Pivot of Official U.S. Doctrine of Cold War - Kennan Doctrine  

One of the most significant outcomes of the post war years was the emergence and adoption of the containment strategy, which subsequently became the core pivot & bedrock of the U.S. foreign policy, for tackling and checking the spread of Soviet influence in the post war world. It was proposed by George F. Kennan, who was a U.S. Foreign Services officer & diplomat and was posted in the Soviet Union in 1946 when he wrote the ‘Long Telegram’ to the U.S. State Department, in response to a query, intended at providing an interpretation to Stalin’s official speech given in Feb 1946. He subsequently wrote an article titled, “The Sources of Soviet Conduct”, which was published in 1947 in the Foreign Affairs Magazine. 

Kennan argued in the article that Soviet tendencies and approach to foreign affairs are essentially expansionist in nature; emanating from the long history of huge regional territorial gains made over centuries by Ivan the Terrible, Peter the Great, Catherine the Great and by Stalin himself in Eastern Europe following the Nazi defeat; and therefore, the best U.S. response to that would be of containing that expansionist tendency through the use of appropriate counter force applied periodically at key, strategic moments in a long series of geopolitical events. He outlined that the approach, policy stance & posture to be adopted for containing Soviet Union has to be long term in nature with a mix of patience, combined with vigilance and containment, targeted directly at Soviet expansionism. 

Kennan argued that using containment over long term would lead to development of tendencies within Soviet Union which would either lead to softening of the Soviet power or an implosion eventually. The containment, thus, became & stayed as the core pivot of the U.S. foreign policy, in some form or the other, throughout the Cold War until the ultimate collapse of the Soviet Union in 1989, just as Kennan had predicted & foreseen decades ago in 1947...
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“Hiroshima has shaken the whole world. The balance has been destroyed” – A furious Stalin in the aftermath of Hiroshima’s atomic bombing which as per him had wrested away Soviet Union’s glory as a world power after its victory over the Nazis

The Soviet atomic bomb effort, during the war and after it, was largely scripted around the following three cornerstones, namely:-

	Soviet Physicists, Domestic Resources & Capabilities

	Role of Extensive Soviet Spy Network

	Role of German Scientists & Resources after the Defeat of Nazis


Soviet Physicists & Initiation of the Atomic Bomb Effort

Soviet Union had a number of highly capable physicists with the list topped by Peter Kapitsa, who researched under the legend, Sir Ernest Rutherford, for 14 years at the Cavendish Laboratory, University of Cambridge and was duly considered as the world’s leading experimental physicist and was also a Nobel Prize awardee in Physics. 

Soviet scientist, Lev Landau was considered as almost an authority in theoretical physics and a team comprising Landau, Kirill Sinelnikov, and A. I. Leipunskii was almost the first in the world to have been able to repeat Cockcroft and Walton’s experimental splitting of atom by artificial means15. Another Soviet physicist, Semenov later received the Nobel Prize in physics in 1956 for having laid down the conditions necessary for a nuclear fission chain reaction between 1939 and 1941. Even Kapista and Landau, too, were Nobel Prize recipients in physics in 1978 and 1962 for the research work done by them in the 1930s. 

Another physicist, Igor Kurchatov, actually anchored the Soviet nuclear weapons program by organizing and directing it as the project director and he is considered to have played a pivotal role in the emergence of a modern Soviet nuclear industry. In 1935, he made the discovery of isomerism of artificially radioactive atoms. He also built Europe’s first cyclotron in Europe in the year 1937 and led the pathway for the discovery of spontaneous Uranium fission by physicists & his colleagues, Konstantin Petrzhak and Georgi Flerov, on his instructions.  

Historian and author David Holloway, the author of ‘The Soviet Union and the Arms Race”15, has commented in his book about the level pf evolution of nuclear physics as, “Soviet physicists did not lag behind their American, British, or German counterparts in their thinking about nuclear fission (emphasis added).”15 But the Soviet scientists lacked the Western scientists’ vision of its practical application to a bomb.16  

The nuclear research programs across most key nations in Europe as well as in America had actually been initiated under the insistence of physicists, who were aware of the latest developments underway by the scientific community to unlock the secrets as well as harness the power of the atom for war efforts, spearheaded by Germany. 

However, it did not pan out the same way in the case of Soviet Union as the country was more or less perceived to be secure against any potential German belligerence following the signing of Ribbentrop-Molotov Agreement between Nazis and the Soviet Union in August 1939. 

Soviet tryst with the know-how on the actual mechanics of atomic bomb, however, came externally and via the infamous Soviet spy ring, which was spread almost across the entire West with deep inroads into key industrial hubs, academic centers and research institutions along with key personnel employed by them and even the highly confidential ‘Manhattan Project’ was not impregnable for them.

Soviet Bomb Project Takes-Off 

On June 22 1941, Stalin and the Soviet Union were completely caught blindsided & in sheer disbelief by the German invasion of Soviet Union with German panzer divisions rolling down vast expanses of Soviet territory. It was despite FDR and Winston Churchill having duly forewarned Stalin about the amassing of Nazi troops on Soviet borders. Those warnings, however, were dismissed & sidelined by Stalin as he could not believe that Germans could actually commit the folly of fighting on two fronts simultaneously. 

The Soviet intelligence establishment, however, was being flooded with information & details about the atomic bomb effort underway across Germany, Britain and the United States by early 1942 as by then the United States was formally at war following Pearl Harbor and the Manhattan Project had been accorded the top priority and was being fast tracked. 

By late 1942, the view on the Soviet front was dismal with the Germans having already overrun Leningrad while the historic Battle of Stalingrad was raging. Stalin, when he was apprised of the incoming intelligence inputs regarding the development of atom bomb, announced the launch of the Soviet bomb effort although at a bare-bones level at the time. However, owing to the grim situation, real efforts towards the development of the Soviet atomic bomb earnestly started in early 1943, only after the Soviets had won the Battle of Stalingrad. 

The Soviet intelligence establishment & internal security departments were unable to make any sense of the esoteric incoming details on nuclear research and atomic bomb via the Soviet spy ring and at this stage they roped in Soviet physicists to decipher it. Igor Kurchatov was, thus, appointed as the project director of the Soviet atomic bomb program in March 1943 and was provided access to the intelligence material. He was an autodidact on nuclear physics having done his formal education in naval architecture and was truly passionate about the domain and he took active interest in and keenly participated in the intelligence inputs beings sent by the Soviet spies which were firmly planted deep inside the British Tube Alloys program. 

Internal Soviet Resources & Capabilities

Uranium mining in Soviet Union actually started in November 1942, following intel on atomic bomb development across the United States, Great Britain and most importantly, Nazi Germany, which had already invaded Soviets and bitter fighting was on between the Germans & the Soviets for the control of Stalingrad and for wresting back Leningrad. Seemingly, had Germans succeeded in making the atomic bomb in time, it’s very first utilization was likely to be against the Soviets with the intent to change the overall dynamic and swing the war their way using a super weapon which the Soviets did not possess and thus, could not defend against or match.

The start of Uranium mining also almost coincided with the official beginning of the Soviet atomic bomb efforts in December 1942. A research paper titled ‘Stalin and the Atomic Gulag’, by Dr. Zhores A. Medvedev; a scientist, Soviet dissident, historian and author of multiple books on nuclear safety in Soviet Union; provides deep insights into the Uranium mining and preparation of required industrial base carried out in the erstwhile Soviet Union for the bomb effort. 

The excellent article mentions that the Soviets were well aware of the presence of Uranium ore in the Tabosharsky region of the Tadjikistan (current Tajikistan) since early 1900s and he first Soviet mine, thus, was established here in Taboshar. By May 1943, the Uranium mine was producing a 40 percent Uranium concentrate at the rate of 4 tonnes14 per year which was set to triple by the end of 1943. A centralized Uranium processing facility was also established at Leninabadsky, however, laden with  the logistical problem & challenge of transporting the Uranium ore produced by the mine at Tashobar, located in the almost inhospitable terrains of Central Asia, along the almost impassable mountainous pathways loaded on Donkeys and Camels in the almost stone age manner.  

The bomb effort, however, required 200 tonnes14 of pure Uranium, as had been outlined by Igor Kurchatov, the program director, which would have required almost 200,000 tonnes of Uranium ore. The requirement of arranging this much quantity of Uranium was going to be the biggest and most critical issue facing the Soviet atomic bomb program as ramping up domestic production would have taken time and would have ensured that the bomb would not be available in time for a potential use which is what actually happened. Further, all key global production centers of Uranium in Africa, Europe and Canada had already been secured by the Americans with the possibility of obtaining Uranium from there for the Soviet program almost nil. 

The status of Uranium mining in Soviet Union remained at status quo till almost the end of 1944 when Stalin intervened and tasked the dreaded Soviet internal affairs unit, NKVD, responsible for state security & espionage activities, which used prison labor and migrants to ramp up production and disrupt the status quo, which it did achieve, while also harnessing additional ore deposits found in the Central Asia region and through the procurement of Uranium from mines located in Germany and  Czechoslovakia after the Red Army’s victory & occupation of Germany in 1945. NKVD chief, Lavrently Beria, himself was a dreaded man and he helmed the Soviet nuclear bomb program from the administrative side, just like Col. Leslie Groves did for the allies during the ‘Manhattan Project’. 

Following the addition of NKVD and its resources to the program, Dr. Medvedev further mentions, that “By the year 1947, around 7 Uranium enrichment plants had been established which were being fed by 18 Uranium mines within Soviet Union which were producing almost 176,000 tonnes of Uranium ore”14. 

Successful ramp-up of domestic Uranium production & tackling of logistical challenges, along with access to German and Czechoslovakian mines after the end of war in Europe, now ensured that the ground work for the Soviet bomb had been in place and now it was just about solving the technological puzzle to make the atomic bomb a working reality in the post war world, intended primarily, at ensuring that the American virtual monopoly over the atomic bomb was over.  

Nuclear Reactors for Plutonium Production and the Establishment of Secret Nuclear City

The first Soviet nuclear reactors to produce Plutonium were established in the Ural Mountains, in form of the Mayak nuclear plant created between 1945 and 1948, along with the establishment of the secret city of Ozersk in 1947 located in the Chelyabinsk region, codenamed as City 40, with 40 referring to the postal code of the nearest town. 

Ozersk was created as a custom-built, Soviet nuclear city, which was to inhabit and house manpower & other plant personnel, who would go on to work in the nearby Mayak nuclear facility. Ozersk is also referred to unofficially as the birthplace of the Soviet nuclear weapons program in the post war world. 

A total of 5 nuclear reactors were built at the Mayak plant by the NKVD’s prison labor and POWs to produce plutonium for the bomb effort. Mayak plant subsequently became a hub for reprocessing of nuclear waste produced by the reactors and processing of plutonium from decommissioned nuclear weapons and is currently one of the largest nuclear facilities in Russia. 

There is more to be shared about Mayak and Ozersk in the Soviet nuclear saga, including, the real secret of the secret city, however, it will be done a little later...

Atomic Parity

“I can just say that I am even more convinced in my deep conviction that I had before the war that the Russians are experts in taking the information that they should not possess”13 commented Michal Tabisz, the Vice President of the Rzeszow-Jasionka airport, a small, remote airport located in Poland just 50 miles from the Ukraine border; which has assumed tremendous significance and is playing a pivotal role in the logistical supply of western military aid to Ukraine since then, right under the nose & prying eyes of Russian intelligence, who consider the region as their erstwhile backyard. 

The opinion shared by him rings a bell yet holds just as true in the year 2023 as it was way back in the early 1940s during the World War II. 

The story of the Soviet spy network and its association with Western nuclear research dates back to the institution of the British MAUD Committee and its path breaking report on atomic power and its usage for weapons & power generation purposes in 1941 itself. The MAUD Committee report had been duly shared by the Soviet spies with their masters via some physicists engaged in academic & research activities within Great Britain. The information about British plans to build the atomic bomb based on Uranium-235 via its enrichment through gaseous diffusion had all been passed on by the Soviet spies as early as the fall of 1941. 

The Soviet Spy Ring 

The British atomic bomb program, Tube Alloys, had physicists drawn from a multitude of sources and all parts of Europe, including, the Jewish, Hungarian and German scientists, who had actually been forced to flee after the Nazis took complete control of Germany and these were the most vulnerable and weakest links of the entire atomic chain, as demonstrated by the Soviet spies, who actually targeted them for obtaining the highly confidential, nuclear secrets. 

The centerpiece of Soviet spying activities during the Western nuclear weapons development program and the most important, or rather their trump card, was a German physicist named Klaus Fuchs.

Klaus Fuchs was a German-origin theoretical physicist who was a member of the Communist Party of Germany during his student years. He somehow managed to escape from Germany during the Underground movement of the 1930s, escaped to Great Britain and completed his PhD from the University of Bristol and later became an assistant to Rudolf Peierls in 1941, the German born physicist, who was at the time working with the University of Birmingham. Rudolf Peierls also co-authored the Frisch-Peierls memorandum in 1940 based on which the MAUD Committee was formed and ultimately led to the initiation of the British atomic bomb effort under the ‘Tube Alloys’ project. 

Fuchs; unlike the Jewish physicists & scientists, who had been forced to leave Germany due to their ethnic origins; had to do so because of his ethos, creed & convictions and he clearly was an outcast. After the war broke out, he wanted Germany to be liberated & freed off the Nazis and after the onset of Soviet invasion by the Nazis, under Operation Barbarossa; he believed that the Soviet forces could actually defeat the Nazis. It was under the influence of this underlying desire that he started sharing details of the British bomb research efforts with Russian intelligence agents, who in turn, passed them on to the NKVD head, Beria. 

Working under Peierls, he had access to the nuclear research efforts being undertaken for making the bomb, under ‘Tube Alloys’, including, methods of isotope separation, usage of gaseous diffusion technique as the preferred technique, usage of materials for making membranes for it etc., all of which were critical aspects.  

Later in 1943, both Peierls and Fuchs moved to the United States for the Manhattan Project and by August 1944 they were working inside Los Alamos, wherein, Fuchs was specifically working on the detonation of plutonium based on implosion aspect. As a theoretical physicist, he was brilliant; having invented and mastered the technique for calculating the energy of a fissile assembly, which is duly named after him as the Fuchs-Nordheim method and did the blast wave calculations for atomic explosions which is still considered as a classic. 

When Fuchs was ultimately captured in the early 1950, he confessed to having transferred he following critical information16 to the Soviets:- 

	The use of gaseous diffusion process in 1941 

	Electromagnetic diffusion between 1943 & 1944 

	Primary design of the plutonium bomb

	Critical mass required for the plutonium bomb

	Use of implosion as the detonation method rather than the gun technique 

	Information about solid plutonium core

	Usage of polonium as the initiator

	Equations of state of the bomb and the ideal ignition temperature.

	Information about the problems of pre-detonation 

	Blast calculations for the bombs dropped on Hiroshima and Nagasaki 


There were many other faces & names, along with Fuchs, engaged actively in the procurement and transfer of information via NKVD and later KGB agents to Soviet Union, including, 

	David Greenglass (American): A machinist working at Los Alamos who gave crude schematic diagrams of the experiments conducted at Los Alamos 

	Morris Cohen (American): Who provided technical documentation to the Soviets from Los Alamos 

	Harry Gold (American): who actually acted as the information carrier between Fuchs & Greenglass and the Soviets 

	Theodore Hall (American): One of the youngest physicists working at Los Alamos who shared information about processes used for purification of plutonium and details of the Fat Man plutonium bomb used over Nagasaki. 

	Alan Nunn May (British): Worked at Los Alamos and gave samples of enriched Uranium-235 to the Soviets for analysis. Was among the first few Soviet spies to have been identified. 


Overall, between the years 1942-1954, Soviet spies shared detailed, invaluable information about nuclear research, techniques, materials, calculations and processes from ‘Tube
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