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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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“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 core pivots, 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 Soviet team, led by Landau, 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 - The Take-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 tons 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 tons 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 Ozyorsk (now Ozersk) in 1947 located in the Chelyabinsk Oblast region, codenamed as City 40, with 40 referring to the postal code of the nearest town. 

Ozyorsk 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. Ozyorsk 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... 
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“There was no “Russian” atomic bomb. There only was an American one, masterfully discovered by Soviet spies.”– Nikolai Alexandroff


“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 view shared by him clearly rings a bell, yet, still 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 Alloys’ and the ‘Manhattan Project’ running into almost thousands of pages. However, all these atomic spies were arrested, put on trials and received harsh prison sentences following the end of war and ultimately were incarcerated for almost a decade or more.  

The Litmus Test 

Both Stalin and Beria were really apprehensive about the veracity of the humungous amount of information being received from the west about the atomic bomb via the spy network, as they themselves could not make any sense of it, being non-scientists, and they were even reluctant to share that information even with the Soviet physicists, owing to maintaining confidentiality. 

It was, in fact, Soviet foreign minister, Molotov; who had originally represented the Soviets while getting the Ribbentrop-Molotov Act signed with Germany in 1939; who had picked Igor Kurchatov for leading the Soviet atomic bomb project and shared the information, which had been received via the intelligence network, with him in order to verify it. Further, he was made to keep it strictly confidential throughout the development of the bomb. 

An excellent book by David Holloway, titled, “Stalin and the Bomb – The Soviet Union and Atomic Energy: 1939-1956” mentions that “it was only in March 1943, after the Battle of Stalingrad had been won, that Stalin actually shared the intelligence reports with Kurchtaov.”17  

Holloway further states in his book that, “Stalin's paranoia cost the bomb project dearly. He had reliable espionage material from abroad and, at home, magnificent, utterly loyal nuclear physicists who had done breakthrough work even before the war—and he did not trust either. He and Beria knew nothing about science. How could they be sure Kurchatov was not deceiving them? And the same was true of the intelligence reports. Perhaps the enemy was trying to draw them into expenditures that had no future. "If this is disinformation," Beria threatened a high-level agent who was giving him secret data, "I'll put you all in the cellar."17

The information procured by the Soviet spies, however, was too detailed and proved to be almost invaluable for the Soviet physicists. For instance, the plutonium reactor established by the Soviets at Mayak was an exact replica of the American plutonium reactor, Reactor 305, based at Hanford, Washington, in terms, of dimensions as well as specifications.18   

The Soviet bomb program, thus, when it moved into top gear from 1945 onwards, duly adopted the process of mimicking the American plutonium bomb design, which had been dropped on Nagasaki, and the complete details of which, including, dimensions, core size, use of initiator, bomb construction and detonation etc. had already been provided by Klaus Fuchs. It was so because the overall goal of the Soviets was to get to the bomb as soon as possible, somehow or anyhow, as Stalin’s primary concern was the fact that Truman ‘had’ the bomb but he ‘did not’ and he felt that the overall balance of power had been fundamentally altered following the dropping of atomic bombs on Hiroshima and Nagasaki. .  

German physicists & scientists and access to Uranium mines located in Europe (controlled by the Nazis during the war) after the end of war, proved critical in accelerating the pace of development of the Soviet Atomic bomb. German physicists played almost an indispensable role in the Uranium isotope separation using gaseous diffusion and enrichment using centrifuges; which would have otherwise taken the Soviets at least another couple of years to master; proved critical to the Soviet bomb effort. Multiple German physicists were ultimately awarded with Stalin medals for their contributions during the post war years and even later in the 1950s. Access to Uranium mines, located in Europe, which were controlled by the Nazis during the war, too, proved to be crucial for the Soviets as their internal production of Uranium for the bomb effort only became sufficient after the detonation of the first bomb.  

Soviet physicists, duly assisted by the Germans, thus, replicated the process which saved them huge amount of effort while simultaneously also saving a lot of time as they simply did not have to explore pathways leading nowhere. For instance, they directly used gaseous diffusion as the preferred methodology for isotope separation, unlike the physicists working under the Manhattan Project, who tried almost 3 separate methods for it16. Further, the Soviets faced a major issue of corrosion, while undertaking isotope separation and had almost reached a dead-end, which was ultimately resolved and the breakthrough was achieved through the usage of membranes made of sintered nickel powder16, the information about which had been provided by Fuchs.  

“Many months, and perhaps years, of laborious phases of the project were bypassed due to the information provided to the scientists by the NKVD.”16 This is exactly the reason as to how the Soviets were able to make their atomic bomb within an astonishingly small time frame of mere 4 years, from the onset of the bomb effort at full throttle, which happened only in 1945, to the ultimate detonation of the Soviet atomic bomb on August 29, 1949. It was termed ‘First Lightning’ by the Soviet authorities while the Americans termed it as ‘Joe-1’ as Stalin was referred to as ‘Uncle Joe’ by the U.S. political establishment.

This is despite the fact that Soviet physicists were indeed capable of getting to the bomb independently as well, and they would have done that ultimately in probably a decade’s time, but not at all in the 4-year span, while facing such huge odds. Soviet physicist, Kapista, who though was not directly involved with the bomb effort, duly pointed out the same to Stalin regarding this aspect of the bomb effort. He wrote to Stalin “our inventors are strong; we underestimate our own strengths and overestimate the value of foreign strength.”16 He further said, “We will progress only if we profit from our own scientific achievements rather than applying the technology of other countries and the U.S.S.R. was “doomed to development by imitation.”16

It was, thus, Stalin’s desperation for establishing nuclear parity with the West; combined perfectly with Beria’s oppressive administrative prowess and the Soviet spy network’s masterful sleight of hand in information extraction; which effectively enabled the Soviet physicists to curate the Soviet atomic bomb, created exactly to the specifications while diligently following the secret recipe duly pursued by the West and prescribed by Fuchs.

Even Kurchatov himself, as the director of the Soviet bomb effort confessed that “Soviet espionage accounted for 50% of the project’s success”16

Thus, by the end of the 1940s decade, following the onset of the dawn of nuclear age; the already war-torn world had two superpowers; operating with diametrically opposite ideologies and armed with nuclear weapons; locked in a pitched battle with each other under a full-blown Cold War and jousting for global influence with the entire world as their geopolitical canvas and the entire humanity as their perennial hostage with constant fear of apocalypse being the weapon of choice...
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“When we go back to using nuclear power, we are creating something which nature tried to destroy to make life possible (on Earth). Every time you produce radiation, you produce something that has a certain half-life, in some cases for billions of years. I think the human race is going to wreck itself, and it is important that we get control of this horrible force and try to eliminate it. I do not believe that nuclear power is worth it if it creates radiation. Then you might ask me why do I have nuclear powered ships. That is a necessary evil” – Admiral Hyman G. Rickover, U.S. Navy, Father of the Nuclear Navy after his retirement


The detonation of the atomic bomb by the Soviet Union in 1949, led to the outbreak of a full-blown nuclear arms race between the United States and the Soviet Union, as one of the central themes & hallmark of the Cold War which virtually had the entire globe as its war theater and supremacy of influence as the primary objective. A communist coup in Czechoslovakia in early 1948, by the Soviet Union-backed Communist Party of Czechoslovakia, to usurp power from the in-power Government of Czechoslovakia, marked the onset of the communist rule in the country which was going to last for decades. 

The political development was termed by President Truman as ‘communist aggression’. It, however, further fostered the West’s combined efforts, which were already going on, to create a security alliance to take on Soviet Union effectively which ultimately consummated in the form of NATO which was duly created following the ratification of the treaty in April 1948 by its member nations. 

The communist power & threat received a major boost after the emergence of a new, communist China in 1949, following the civil war, under the regime led by Mao Zedong and the fleeing of Chiang Kai-Shek and the Republic of China leadership to the island of Taiwan. 

The outbreak of the Korean War in 1950 marked the onset of a long series of wars and military confrontations between the two nuclear-armed superpowers across multiple war theaters globally. The seeds of the Korean War had been sown during the Moscow Conference of Foreign Ministers, held in December 1945 and attended by the foreign ministers of the United States, Great Britain and the Soviet Union, who were ironically, allies at the time with Nazi Germany as the common enemy uniting them. 

The issue of Korea could not be resolved at the Moscow Conference as the proposed plan of trusteeship which would have made Korea a trustee of the four powers, namely, the U.S., U.K., U.S.S.R. and China, for a span of 2 years before granting independence led to violence, protests and public unrest in Korea in late December 1945 which ultimately led to its abandonment. Korea ultimately was divided into two separate zones, North & South, occupied by Soviet Union and the U.S. respectively under proxy local regimes. 

The North’s bid (backed by Soviet Union & China) in mid-1950 to cross the dividing political line and militarily occupy parts of South led to breakout of war with the Western military forces, assembled under the United Nations Command to support South Korea, directly took on the North’s forces leading to a 3-year long, bloody war with the armistice only signed in 1953 with the conflict having claimed 3 million lives by then. 

The United Nation’s intervention, however, only became possible in the case of Korea, without facing the roadblock of veto power, as the Soviet Union was abstaining from the UNSC over non-recognition of the new, Communist regime in China by the U.N. Also, it was the first war in the post-World War II era which was fought under the looming shadow of nuclear weapons as both the U.S. & the U.S.S.R. were fully equipped with nuclear weapons.

Rise of the Nuclear Navy and the Visionary Who Foresaw It 

After the end of war, the focus in the United States shifted toward the exploration of alternate uses of nuclear energy and the idea of marine nuclear propulsion was almost the first one to be explored as it would have truly been revolutionary. 

Nuclear propulsion, unlike conventional propulsion systems, had clear and definite advantages of long operating range, much lesser refueling requirements and additional space created on the vessel due to non-requirement of on-board fuel storage or disposal of spent fuel. The U.S. Navy, thus, first explored the concept of powering its surface fleet of destroyers with nuclear propulsion 

However, the man who was a firm believer & staunch advocate of the idea of developing a nuclear-powered Navy and who ultimately became the father of the ‘Nuclear Navy’ was Admiral Hyman G. Rickover. Rickover was born at the turn of the 20th century and served in the Navy serving onboard destroyers and battleships through the 1920s which was followed by his becoming a submariner during the early 1930s and later assuming command of a minesweeper in the far-east.  

During World War II years, Rickover undertook & oversaw ship repair at Pearl Harbor and later, towards the end of war, assumed command of a ship repair facility based in Okinawa, Japan. After the end of the war in December 1945, he was appointed as Inspector General of the 19th fleet and was tasked to work with General Electric in New York for the development of a nuclear propulsion plant for powering Navy Destroyers. 



From Nuclear Powered Ships to Nuclear Submarines

A year later in 1946, a project was initiated at the Oak Ridge National Laboratory (which had earlier been the Manhattan Project’s Clinton Laboratory) to develop a nuclear electric generating plant and Rickover made the cut for it with his background in electrical engineering and supported by his superiors. At Oak Ridge Rickover received extensive training in nuclear energy and realized its huge utilization potential for the Navy.  

The Navy and its think tank had been focusing on the utilization of nuclear propulsion for surface ships only. Rickover, however, realized its tremendous potential for under water usage and pushed for its utilization for the submarine fleet instead. 

Nuclear propulsion, in fact, had tremendous advantages for submarines and would have truly been a game changer as the conventional diesel-electric submarines were more or less submersibles which could stay submerged only for a limited period of time with their battery power and needed to be back at the surface for the air-breathing diesel engines.  

A nuclear powered submarine, thus, could stay submerged for extended periods of time and could traverse huge distances without ever required to appear at the surface. It would, thus, have rendered the radars and anti-submarine aircrafts, which were used extensively & successfully during the World War II, almost useless. The concept of a nuclear sub, thus, was truly a game changer as its strategic & operational potential were enormous and its operating range only constrained by the endurance of the crew manning it. 

The most significant challenge required for the same would have been to design and develop a compact enough nuclear reactor which could fit into the limited space available in the hull of a submarine and to encase it extensively to prevent the risk of radiation fallout to the crew from a potential leak from the reactor. Additionally, high compaction of the reactor would have required highly enriched and fissile Uranium-235 as fuel along-with the creation of refueling and sustainment infrastructure to provide sustainment support to the submarine fleet.  

Rickover exhorted Navy officials to back & pursue the concept of a nuclear-powered submarine first instead of a surface ship. However, his vision did not have any takers in the Navy and he was instead recalled from Oak Ridge in 1947 and assigned administrative duties. However, Rickover, almost obsessed with the nuclear-sub concept and the revolutionary potential it entailed, directly approached the Chief of Naval Operations, Fleet Admiral Chester Nimitz, who himself was a former submariner. Nimitz instantly understood and acknowledged what a nuclear sub could do for the Navy as well as the nation and recommended the project to the Secretary of Navy, John L. Sullivan who agreed with Rickover and gave the greenlight to the development of nuclear submarines.   . 

Rickover, subsequently, was given the charge of the Nuclear Power Division under the Bureau of Ships reporting directly to the Navy’s Admiral. He, thus, started collaborating with the Oak Ridge Laboratory for the design of a reactor for submarine propulsion. He also became the director of the Naval Reactors division for the Navy under the Atomic Energy Commission (AEC) in 1949.  

The task of developing the nuclear reactor for the nuclear submarine was assigned to the Argonne National Laboratory which took up the challenge. Argonne Lab, by then in the late 1940s, was one of the world’s foremost centers for research and development on nuclear power with a rich legacy & heritage given its origin traceable directly to the University of Chicago’s metallurgical lab, where the world’s first nuclear reactor, designated as the Chicago Pile 1, had been constructed in 1942 under Enrico Fermi.19 

The Naval Reactors Division was subsequently created at Argonne in 1948. The scientists and engineers at the Argonne Lab carried out the early design & feasibility studies and selection of materials for the construction of highly compact nuclear reactor for the submarine program. They settled down on a reactor design for submarine propulsion, known as pressurized water reactor, in which pressurized water is used as the coolant as well as the heat sink to cool the reactor core. 

This reactor design became the bedrock of marine propulsion in the United States with almost all subsequent nuclear submarines as well as surface combat ships utilizing it. Later the design was also adapted and used by the U.S. allies for naval nuclear propulsion and has also been used extensively in commercial nuclear reactors used for power generation globally.  

The contract to develop a nuclear power plant for the nuclear submarine program was awarded to the Westinghouse Electric Corporation by the Navy in 1947, which ultimately was undertaken by Bettis Atomic Power Laboratory, a subsidiary of Westinghouse, which developed the first reactor prototype known as Submarine Thermal Reactor (STR) Mark I.  

USS Nautilus – A True Game Changer 

The design work on the new nuclear submarine started in early 1950. The program was duly authorized by the U.S. Congress in 1951 and it was to be named as (later in 1954 at its christening ceremony) the USS Nautilus (SSN-571); named after the original USS Nautilus, which had served the Navy successfully during World War II and also after a fictitious submarine of the same name used by Captain Nemo in Jules Verne’s classic, sci-fi novel, “Twenty Thousand Leagues Under the Sea”, published in 1870. 

The construction work on the ‘Nautilus' started in 1952 by the General Dynamics’ Electric Boat division’s yard located in Groton, Connecticut after the laying down of her keel by President Truman himself. The prototype of the Nautilus, incorporating the STR Mark II, was completed & tested in 1953 at the S1W facility located within the National Reactor Testing Station in Idaho National Engineering Laboratory.  

The USS Nautilus was ultimately commissioned in September 1954 and became the world’s first nuclear powered submarine to have entered military service. Nautilus was 323 feet long and was operated by a crew of 105.19However; the sub only had torpedo tubes as the onboard weapon system as missiles were still under development by the mid-1950s. Nautilus, nevertheless, had tremendous capabilities and was truly a game changer with them, especially, with the ability to operate for 50,000 nautical19 miles without refueling or overhaul.  From 1955 to 1957, it was used to test the effects of greater submerged speeds and longer endurance hours for the development of future nuclear submarines.  

The USS Nautilus undertook its maiden submerged polar transit in August 1958, as part of the Operation Sunshine, with the sub passing beneath the icy North Pole on its way to Greenland, while staying fully submerged continuously for 96 hours, thereby, becoming the first naval vessel in the world to have been able to do so and proving its strategic significance for the U.S. Navy. 

Nautilus also was a part of the naval mission of blockading Cuba in the 1962’s Cuban Missile Crisis. It was ultimately decommissioned from service in 1980, was designated as a National Historic Landmark and has been converted into a museum of submarine history based at the naval submarine base, New London and is open for general public & visitors.
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​The ‘Nuclear’ Arms Race
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“The most difficult issue I’ve ever had to face as a human being is what to do if a nuclear threat materialized when we were in the midst of the Cold War. Both the Soviet Union and I had 30,000 nuclear weapons that could destroy the entire earth and I had to maintain the peace. I prayed constantly that I would not be faced with this decision. It would have cost millions of American lives if we were subject to attack and it would have cost millions of Russian lives if we attacked.” 

- Jimmy Carter, the 39th President of the United States


Given the fact that a full-blown Cold War between the world’s only super powers was in full swing in which every action of one had to be duly acknowledged and responded to by the other; the arena of nuclear submarines, thus, was no exception to the general rule of thumb. The Soviets, therefore, duly responded to the exploits of the USS Nautilus and fielded their own, maiden nuclear submarine, designated as K-3, under their project 627, also known as the November Class, in NATO reporting nomenclature.  

K-3 was launched in 1957, commissioned in 1958 and was assigned to the Soviet Northern Fleet and was based in the Kola Peninsula. Following the Cold War protocol of quid-pro-quo, the K-3, just like the USS Nautilus, reached the North Pole while being fully submerged in 1962, 4 years after the Nautilus’ original feat, thereby, becoming the first Soviet submarine to do so. Additionally, the K-3 also surfaced at the North Pole, unlike Nautilus. 

However, by the time the Soviet inducted their first nuclear submarine in 1958, the U.S. Navy had already commissioned its second nuclear sub, christened as USS Seawolf (SSN-575) in March 1957, featuring an advanced liquid metal cooled nuclear reactor which proved to be highly expensive, difficult to operate and cumbersome to maintain very initially itself and had to be replaced with pressurized water based reactor almost at the outset. Interestingly, the USS Seawolf almost had Lieutenant James Earl ‘Jimmy’ Carter as her engineering officer (he was being groomed for the role but quit the Navy in 1953 following his father’s death from cancer the same year) who later went on to become the President of the United States. Jimmy Carter also was the only U.S. President to have possessed technical qualification in nuclear-powered submarines having almost started his naval career with the Naval Reactors Branch of the U.S. Atomic Energy Commission in 1952 with Carter handpicked by Admiral Rickover.  

The ongoing nuclear arms race between the two superpowers, thus, had a new dimension added to it following the induction of nuclear powered, underwater delivery systems, in form of the nuclear submarines, which were highly advanced technologically, stealthy & difficult to detect and highly survivable owing to their ability to rapidly ingress or egress into a particular area with their high speeds (relative to diesel-electric subs) and quickly change their operating depth. 

The strategic significance of nuclear submarines grew even further following the development of Submarine Launched Ballistic Missiles (SLBMs) by both sides in the second half of the 1950s decade as it enhanced the value of submarines as the most critical element of the nuclear triad many times over by lending further credibility to nuclear deterrence by ensuring survivability & second-strike capability.  

The Era of the Nuclear-Powered Aircraft Carriers 

The U.S. Navy had been operating aircraft carriers since 1922 and they have been the core pivot of its force projection capabilities globally. Thus, following the success of the USS Nautilus, the concept of the development of a nuclear-powered aircraft carrier was the logical evolution & progression for marine nuclear propulsion as well as for the Navy.  

USS Enterprise (CVN-65) was the U.S. Navy’s first nuclear-powered Super Carrier and was the 8th Navy ship to bear the name and was the first nuclear-powered aircraft carrier to be named Enterprise. Its keel was laid in February 1958 followed by construction which was undertaken by the Newport News Shipbuilding and Drydock Company. The ship was launched 2 years later in September 1960 followed by its commissioning in November 1961.

The ship, with its 94,781 metric tons of displacement has been the third largest Super Carrier in the history of the U.S. Navy and the longest naval vessel ever built, with a length of 1,123 feet, which enabled it to host 90 aircrafts on its huge deck. The Enterprise was also unique in a way given that it has been the only aircraft carrier in the Navy’s history incorporating more than 2 nuclear reactors onboard. 

The USS Enterprise, in fact, had 8 nuclear reactors onboard generating a massive power output of 210 MW which powered it to a top speed of 33 knots. All subsequent Super Carriers operated by the Navy have since been powered by just a pair of nuclear reactors. The Navy originally wanted 6 ships to be built under her class of ships (CVN-65). However, owing to massive construction cost overruns, the plans for procurement of remaining ships were not pursued and ultimately abandoned.

The Enterprise was deployed to Cuba in 1962, within less than a year of its commissioning, as part of, the United States’ naval & aerial blockade of Cuba which included 4 other carriers from the U.S. Atlantic fleet. Subsequently, in 1964, the Enterprise participated in Operation Sea Orbit, wherein, it undertook a circumnavigation of the globe without refueling. 

The Enterprise, since then, has taken part in almost all subsequent wars and military operations, undertaken by the U.S. Navy, including, the Vietnam War, Gulf War and the Operation Iraqi Freedom as well as Operation Enduring Freedom. The USS Enterprise also underwent slight alterations in 1973 for it to be able to accommodate the F-14 Tomcat fighter jets onboard (and also Maverick, given the fact that the 1986’s Top Gun movie’s all outdoor shots were shot onboard the USS Enterprise...).  

USS Enterprise also was one of the longest serving nuclear-powered Super Carrier to be deactivated, after 51 years of entering service, in 2012 and finally decommissioned after defueling in 2017. The Enterprise (CVN-65) was succeeded by the Nimitz-class Super Carriers, which have a total displacement of over 100,000 metric tons. The U.S. Navy ultimately acquired a total of 10 ships under the Nimitz class all of whom are currently in active service.  

A Tale of Two, Differential Naval Doctrines – West vs. East

Interestingly, this is the only arena of the decades-long Cold War, wherein, the Soviets did not or could not establish parity with their American counterparts owing to multiple reasons. During the World War II, the Soviets were truly awed by the capabilities of the allied aircraft carriers, especially with its naval aviation arm and the ability to conduct & support amphibious invasion, and the sea dominance & power projection capabilities enabled by it. The U.S., U.K. and Japan were the only three powers during the World War II which possessed aircraft carriers while the Soviet Union predominantly was a land power relying on ground forces as its core strength. 

The Soviet naval planners identified it and pushed Stalin for aircraft carriers in the post-war era to which Stalin reluctantly agreed initially but later reneged on it as his primary objective & almost burning desire was to gain atomic parity with the West. After his demise in 1953, and under the leadership of his successor, Nikita Khrushchev, large aircraft carriers did not really receive the required priority and resources. 

Further in the 1960s, under a very different doctrine from the United States, which was ultimately pursued by the Soviets as well, submarines were given the role of being the spearhead of the Soviet naval force and assigned the nuclear attack role with their SLBMs. The submarines were to be supported by a fleet of smaller displacement cruisers and carriers hosting helicopters and VTOL aircrafts along with the naval aviation arm with naval aircrafts taking-off from land-based airstrips and providing air cover to the submarines.

It was, however, primarily a defensive posture, as the range limitations of cruisers & smaller carriers and the VTOL aircrafts & helicopters would have rendered them useless for very long range offensive operations very far away from the shoreline as a true Blue Water Navy. However, the only arena where the Soviet Navy had and even the Russian Navy has a kind of  clear overmatch is in nuclear-powered icebreakers with the Soviets possessing around 42 nuclear icebreakers while the U.S. Navy just has a couple of them. 

The United States, on the contrary, utilizes a large fleet of surface ships, including, nuclear-powered Super Carriers with an unlimited operating range, a number of Destroyers or Frigates and Cruisers along with Supply Ships and Submarines & Carrier Air Wing, all operating in tandem as an integrated, formidable Carrier Strike Group (CSG), truly, providing it absolute dominance of the seas in their operating zones. The Carrier Strike Group, thus, provides strategic as well as tactical capabilities and can be used for offensive as well as defensive purposes with the aircraft carrier being its centerpiece providing massive firepower and supported by the escort ships and the submarines.  

Nuclear-Powered Aircrafts

The Cold War was all about strategic balance and parity, in terms, of capabilities. If one side had developed a unique weapon or delivery system or was perceived to have done so, the other had to do it for establishing the overall, strategic balance of power, parity and overall equilibrium between the two sides locked in this perennial, perpetual competition for supremacy over each other. 

This decades-long contest and the frenetic pace of rivalry, fueled by technological innovations and R&D capabilities, led to numerous, path-breaking technological innovations in a matter of years which would have otherwise taken decades to materialize. The development of SR-71 Blackbird in the mid-1960s; the fastest manned, air-breathing flying aircraft even today; and the Apollo moon landings were the foremost example of this.  

During the 1950s, another arena which was duly explored by both sides was the concept of nuclear-powered manned aircrafts. It entailed the development of a jet engine which could use nuclear fission as a replacement for the conventional, high-grade kerosene to produce heat to burn the compressed air. The primary intent was to further enhance overall nuclear deterrence as a nuclear-powered bomber would theoretically have an unlimited range which would only be limited to crew endurance.  

Theoretically & technologically, it was doable, but the primary challenge lay in shielding the crew from exposure to radiations using extensive protective shielding around the reactor, in addition, to devising a mechanism to prevent radiation leaks from an active reactor following potential crashes.  

U.S. NEPA and ANP Programs

In the United States, a research project was initiated in 1946, right after the end of war, to explore the utilization of nuclear energy for manned aircrafts. The project was termed as Nuclear Energy for Propulsion of Aircraft (NEPA) which ultimately metamorphosed into Aircraft Nuclear Propulsion (ANP) in 1951. Under the ANP program, industry behemoths, GE Aviation and Pratt & Whitney developed their contrasting, respective nuclear-powered jet engine concepts, as directed by the USAF. 

GE Aviation pursued a Direct Air Cycle technology pathway for the same while Pratt & Whitney had undertaken an Indirect Air Cycle approach. The U.S. Air Force had planned to use two modified Convair B-36 bomber aircrafts as testbeds to test the concept jet engines built by both GE and Pratt & Whitney respectively. One of the modified B-36 aircrafts was modified & designated NB-36H  and was used to test the radioactive shielding for the onboard crew and was to lead-up to the development of X-6 (another modified B-36) which was going to be a fully functional, nuclear-powered aircraft prototype. 

The NB-36H, in fact, had originally been an in-service USAF B-36 which was damaged in a typhoon but was subsequently refurbished and used as the test aircraft for the ANP program. The NB-36H, as discussed earlier, was to just test the radioactive shielding for the crew and was to be followed by the fully nuclear-powered B-36, in form of the X-6.  

The NB-36H carried a 1 MW21 active nuclear reactor onboard, kept in its bomb bay, and used radioactive shielding to protect the aircrew and nuclear engineers onboard. The NB-36H undertook 47 test flights, from 1955 to 1957, in which it clocked 215 flight-hours while carrying the nuclear reactor for 89 hours”21 over the vast expanse of New Mexico and Texas. 

The outcome of the testing revealed that radioactive shielding proved to be successful in protecting the crew. However, there was still a huge threat & risk of radioactive contamination, in case of a potential crash, which could not be negated. 

Further, huge advances were being made in the domains of supersonic aviation and SLBMs. The development of Convair’s B-58 Hustler, which entered service in 1960, gave the USAF its first supersonic bomber capable of reaching a top speed of Mach 2. 

Further, the USAF also had the option of modifying and converting some of its SR-71 Blackbirds for the strategic bomber role. The SR-71’s unmatched top speed of Mach 3.2 and flying altitude of 80,000 feet would have truly made it an incredible bomber given that it was even immune to Soviet surface- to-air missiles (SAMs); purely based on its massive power plant, the Pratt & Whitney’s J-58 engines and top speed of Mach 3.2; which it duly proved by defeating more than 100 SAMs fired at it, with its sheer speed, over its service life span of almost 3 decades.  

On the naval side, the USS George Washington (SSBN-598) became the US Navy’s first nuclear-powered submarine to be equipped with Polaris SLBMs and it was commissioned in late 1959. Both of these delivery systems were highly capable and credible deterrents while being devoid of the huge risk of radiation leaks, unlike a nuclear-powered aircraft. The ANP program, thus, was abandoned in 1961 under the incoming JFK administration.  

The Soviet Response

Following the United States, the Soviets, too, went down this pathway of nuclear-powered bombers and did a very similar effort of studying an airborne reactor and the working mechanisms and effectiveness of shielding the crew. The Soviets modified one of their Tu-95 bombers, designated as the Tu-95LAL, which undertook a series of test flights from 1961 to 1965 to explore the concept22 just like the NB-36H had done. 

The Soviet nuclear-powered aircraft program had started in 1955 and was focused on Direct-Cycle Air system from the outset, unlike the USAF, which had explored both Direct & Indirect Cycle systems. However, the Soviet program was aiming at a timeline of almost 2 decades for getting to the stage of a functional prototype and duly considered the development of a new nuclear-powered bomber, as a successor to the Tu-95, and designated as the Tu-119. 

The nuclear-powered engine used for the Soviet program was designated as the Kuznetsov NK-14A, after the Kuznetsov Design Bureau, which had developed it. The Tu-95LAL, however, just like the NB-36H, only carried the nuclear reactor onboard in the shutdown mode through its series of 4022 test flights conducted from 1961 to 196922. The Soviet project, too, was ultimately scrapped owing to huge costs and radiation fallout concerns besides the development of ICBMs, SLBMs and supersonic aircrafts as delivery systems, which were preferred.

The Rickover Saga

Admiral Hyman G. Rickover continued to be at the helm of the Navy’s nuclear efforts, right from its outset in the post war years, till the early 1980s. Overall, he oversaw the creation & operation of 150 nuclear-powered Naval ships, wherein, above all, he ensured safety, which was almost an obsession for him and this obsession ultimately ensured a zero-incident Navy throughout, meaning not even a single reactor incident causing radiation leak or from reactor meltdown etc. Collectively, he ensured almost 3,000 ship-years of operations without a single accident.  

For this, he personally interviewed over thousands of personnel while recruiting them for manning nuclear marine propulsion operations. He himself said that ‘he did not hire great people but rather he hired people with enormous learning potential and subsequently trained them’. He, thus, became one of the most remarkable and longest serving officers in the U.S. Navy having served for 63 continuous years under 13 different U.S. Presidents with an impeccable and unrivaled safety record. 

The U.S. Nuclear Navy’s impeccable safety record of zero reactor accident, thus, was in stark contrast to the Soviet nuclear-powered Navy which encountered a total of 14 known & reported nuclear reactor accidents from its inception till the U.S.S.R’s ultimate disintegration 

Rickover also oversaw the development of the Shippingport Atomic Power Station project which was initiated in 1954 and commenced operations in 1957. It was based in Pennsylvania, near Pittsburgh, and was the world’s first, full-scale commercial nuclear power plant fully dedicated to electricity production, based on the pressurized water-based reactor design technology.

Admiral Rickover, thus, was deservingly given the sobriquet “Father of the Nuclear Navy”. However, his almost obsession with perfection, safety, responsibility as his foremost value and highly demanding nature got him into constant power squabbles & struggles with the Navy’s line officers, in a classic & perennial technical vs. management tussle, and sometimes also with the industry’s top defense primes at times. A speech given by him to the National Society of Former Special Agents of the FBI in August 1974 (while he was still serving), titled, “Role of Engineering in the Navy”, bears testimony to that. For a shorter version of it, an article based on it published by Defense News in 2020 is also available. 

The impression & the impact Rickover left on Navy personnel, especially young officers at the very outset of their careers, could be gauged from the fact that President Jimmy Carter; when he was campaigning for his presidency in 1976 while being the relatively little known Governor of Georgia; wrote his autobiography for people to be able to understand him and his sense of values. He titled the book as “Why not the Best?” which was, in fact, a question posed by Admiral Rickover to the young Lieutenant Carter decades ago while interviewing him, when had just graduated from the Naval Academy. 

The book description clearly mentions the incident, “Rickover asked him, Did you do your best? To which Carter initially replied, “yes sir” but after some thought said “no sir, I didn’t always do my best”. President Carter described the incident years later and wrote, “He asked one question which I have never been able to forget-or to answer. He said “Why not? 20  

However, just like the ‘Father of the Atomic Bomb’, the ‘Father of the Nuclear Navy’, too, had a very unpleasant end to his long & distinguished career and service to the Nation, as he was ultimately forced to retire in 1982 by the Secretary of Navy, John Lehman who personally described it as the ‘Rickover Problem’ and the ‘Cult of Rickover’ in his book, the ‘Command of the Seas’, as per which, he blamed the Navy’s problems, lack of wellbeing and cultural & policy deficits in the early 1980s entirely on to Admiral Rickover, thus, ending a long and golden chapter in the history of the U.S. Navy...

Would highly recommend the book, “The Rickover Effect: How One Man Made a Difference” by Theodore Rockwell, to those looking for a deeper dig on Admiral Rickover or the ‘Kind Old Gentleman’, as he was also referred to...
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​Crossing the ‘Thermonuclear’ Rubicon
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“I have directed the Atomic Energy Commission (AEC) to continue its work on all forms of atomic weapons, including the so-called Hydrogen or Superbomb. Like all other work in the field of atomic weapons, it is being and will be carried forward on a basis consistent with the overall objectives of our program for peace and security” – Harry S. Truman, 33rd President of the United States of America

On August 29, 1949, the detonation of its first atomic bomb by the Soviet Union led to shockwaves around America as the American absolute global dominance over nuclear weapons had ceased to exist with the creation of atomic parity. The Soviets had actually surprised the West by having built and tested their first atomic bomb in 1949 itself as the allied had projected (during the war years) that it would almost take a decade (since Trinity) for it to materialize as they controlled access to Uranium and the Soviets would have to produce their own Uranium and develop the know-how internally. 

Further, in February 1950, within 6 months of the Soviet atomic weapon testing, British intelligence had captured Klaus Fuchs, who was a naturalized British citizen and had been working on the British Atomic bomb program at Harwell by then. Fuchs’ arrest unraveled the entire grand Soviet espionage plot, including, the leakage of top secret information from the Manhattan Project, including, the exact know-how of making the bomb. Further, it was also uncovered that the tested Soviet atomic bomb was a replica of the Plutonium-based implosion device design which had been dropped on Nagasaki.  

The arrest of Fuchs along with the unearthing of the espionage plot ultimately led to the pursuit of the thermonuclear weapons program by the United States, also known as, the hydrogen bomb as the next phase of the arms race as the U.S. feared that Fuchs may have transferred the information about the allies’ interest in hydrogen bomb, too, to the Soviets as during the last year of the Manhattan Project the chief proponent of the hydrogen bomb, Edward Teller, did some preliminary research work on thermonuclear weapons. Further, the western scientific community, too, felt that the Soviets would not stop at just the fission device and would rather eventually go for the development of a thermonuclear device as the logical next, in terms of, evolution and progression of nuclear weapons. 

H-Bomb – The Genesis

Following the Soviet nuclear test, a technical committee was formed to explore the possibility, need and implications of developing thermonuclear weapons, which were also referred to, as the ‘Hydrogen bomb’ or simply as the ‘Super’. The need for the establishment of this kind of a committee was felt as these hydrogen bombs were city killers by being almost 100 to 1000 times more powerful than the fission based atomic bombs dropped on Hiroshima and Nagasaki during World War II.

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 in the range of 110,000 to 200,000 with 70,000 to 140,000 dead in Hiroshima and 40,000 to 70,000 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. On a comparative basis, the yield of hydrogen bombs is measured in megatons and the death toll from the use of one such device rated at a blast yield of almost 10 megatons (which was actually tested under code name Ivy Mike by the U.S. in 1952) would be in the range of almost 15 to 25 million people over an impact zone which would be almost 20 to 100 times greater than the typical atomic bombs and running into 150 to around 1,000 square miles28.  

[image: Combined Hiroshima Nagasaki.png]

Image 1.1: Hiroshima (left) before (above part in the image) and after (below part in the image) the bombing and Nagasaki (right) (above part in the image) and after (below part in the image). 

Image Source: United States Strategic Bombing Survey, US Army Air Forces as published in the article by Bulletin of the Atomic Scientists: https://thebulletin.org/2020/08/counting-the-dead-at-hiroshima-and-nagasaki/

The hydrogen bomb basically derives its huge explosive yield from the utilization of nuclear fusion which generates way more energy than nuclear fission involving splitting of atoms by neutrons. Nuclear fusion, on the contrary, entails the process of fusion of protons of hydrogen isotopes, namely deuterium & tritium, together under extremely high temperature as well as pressure into Helium atoms which generates a massive amount of energy. It is the same process by which the Sun also generates its energy and this is the same process which leads to evolution of stars through their life cycle stages and is the source of energy emitted by them.  

The idea and the concept of a thermonuclear bomb, utilizing nuclear fission as the matchstick to create the extremely high temperatures required for fusion, was outlined for the very first time by Enrico Fermi while having an informal chat with Edward Teller at Columbia University in 1941. However, Teller was so enamored by the concept that he just could not dissociate himself from it even while working at the Manhattan Project subsequently. He almost got so obsessed by it that he was ultimately tasked by Oppenheimer to do research work on it during the final year of the development of the atomic bomb in 1945. 

A single hydrogen bomb, thus, could wipe out an entire city of 200 million people instantly with a single strike. The development of such weapons of mass destruction was akin to putting humanity under a constant threat of obliteration and extinction; which JFK later aptly put it as the hanging ‘Sword of Damocles’; as developing hydrogen bombs would invariably have further escalated the Cold War by starting a thermonuclear arms race with the Soviet Union.  

The H-Bomb Debate

The general advisory committee, set up by President Truman and constituted under the Atomic Energy Commission, to explore the feasibility and the implications of initiating a fast-track program to develop the  hydrogen bomb in response to the Soviet atomic bomb test, led by Oppenheimer, however, advised against doing so as the actual technical know-how for it had yet to be developed, extensively tested and perfected amid high level of uncertainties and against huge odds with an expected time frame of 5 years given by the committee. 

Further, the committee highlighted that the thermal radiations emanating from the blast of a hydrogen bomb would impact areas spread across almost hundreds of square miles and thus will be hundreds of times larger, in terms, of impact zone as compared to the typical fission base atomic bomb further exacerbating the radioactive fallout issue.

However, the most important aspect pointed out by the committee was the extreme dangers which the thermonuclear weapons posed to humanity which simply would outweigh any potential military advantage it would provide as the utilization of such a weapon would invariably entail slaughtering of a vast number of civilians over a vast area. The committee’s report said, “We believe a super bomb should never be produced as it would be a threat to the future of the human race which is intolerable, given its unlimited power of destruction which could render it to be used as a weapon of genocide.”28  

The report concluded with, “In determining not to proceed to develop the super bomb, we see a unique opportunity of providing by example some limitations on the totality of war and thus of limiting the fear and arousing the hopes of mankind.”28  

However, the debate effectively divided the scientific community into two separate camps with one side, led by Oppenheimer, being clearly against the development of the hydrogen bomb. The other side, on the contrary, wanted the United States to develop the ‘Super’ to have an overmatch over the Soviet Union with Edward Teller, who had been rooting for it since the early 1940s, being it’s most active advocate along with physicists Ernest Lawrence and Luis Alvarez.  

The Outcome

The scientists, in a way, were somehow, almost visionaries, as they had exactly and almost presciently foreseen; having been eyewitnesses to the aftermath of the mankind’s Frankenstein in Hiroshima & Nagasaki; the constant shadow of fear which the pursuit of development of such weapons of mass devastation was to cast upon entire humanity from hereupon. They correctly treated the moment as an epoch and an almost point of no return for the mankind towards its journey on the path of ultimate self-destruction and extinction. 

It was the second time that the physicists & atomic scientists had seriously forewarned the political leadership and decision-makers; after the earlier recommendations made in 1945 to not drop the atomic bomb on inhabited areas of Japan during World War II which effectively ended up demonstrating its unmatched power to kill indiscriminately at mass scale thereby underscoring its strategic value
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