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ABSTRACT
A nuclear weapon is an explosive device that derives its destructive force from nuclear reactions, either nuclear
fission (fission or atomic bomb) or a combination of fission and nuclear fusion reactions (thermonuclear weapon;
H-bomb), producing a nuclear explosion. Both bomb types release large quantities of energy from relatively small
amounts of matter. Nuclear weapons have had yields between 10 tons (the W54) and 50 megatons for the Tsar
Bomba. Yields in the low kilotons can devastate cities. A thermonuclear weapon weighing as little as 600 pounds
(270 kg) can release energy equal to more than 1.2 megatons of TNT (5.0 PJ). Apart from the blast, effects of
nuclear weapons include extreme heat and ionizing radiation, firestorms, radioactive nuclear fallout, an
electromagnetic pulse, and a radar blackout. An atomic bomb (A-bomb) is a type of nuclear weapon that uses
nuclear fission (splitting atoms) to create an explosion, typically in the kiloton range, like those used in WWII
[World War I1]. A nuclear bomb is a broader term covering both A-bombs and more powerful hydrogen bombs
(thermonuclear), which use fusion to produce massive megaton-range yields.

KEYWORDS: radio-nuclear isotope, nuclear fusion, nuclear fission, nuclear bombardment, atom bomb, hydrogen
bomb.

INTRODUCTION

A nuclear explosion is an explosion that occurs as a
result of the rapid release of energy from a high-speed
nuclear reaction. The driving reaction may be nuclear
fission or nuclear fusion or a multi-stage cascading
combination of the two, though to date all fusion-based
weapons have used a fission device to initiate fusion, and
a pure fusion weapon remains a hypothetical device.
Nuclear explosions are used in nuclear weapons and
nuclear testing. Nuclear explosions are extremely
destructive compared to conventional (chemical)
explosives, because of the vastly greater energy density
of nuclear fuel compared to chemical explosives. They
are often associated with mushroom clouds, since any
large atmospheric explosion can create such a cloud.
Nuclear explosions produce high levels of ionizing
radiation and radioactive debris that is harmful to

humans and can cause moderate to severe skin burns, eye
damage, radiation sickness, radiation-induced cancer and
possible death depending on how far a person is from the
blast radius. Nuclear explosions can also have
detrimental effects on the climate, lasting from months to
years. A small-scale nuclear war could release enough
particles into the atmosphere to cause the planet to cool
and cause crops, animals, and agriculture to disappear
across the globe—an effect named nuclear winter.™

Key Differences and Details

» Atomic Bomb (Fission): Uses uranium or
plutonium to create a chain reaction that splits
atoms. These were the weapons used on Hiroshima
and Nagasaki.
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» Nuclear Bomb (General Term): Encompasses any
weapon deriving destructive force from nuclear
reactions.

» Hydrogen/Thermonuclear Bomb (Fusion): An
advanced, much more destructive type of nuclear
bomb. It uses a fission reaction as a trigger to ignite
a fusion reaction (combining atoms).

» Destructive Power: While atomic bombs are
measured in kilotons (thousands of tons of TNT),
hydrogen bombs (nuclear bombs) are measured in

megatons (millions of tons of TNT) and can be
exponentially more powerful.

» Evolution: The atomic bomb was developed in the
1940s, while the hydrogen bomb (thermonuclear
bomb) was developed later, with the first test in
1952,

Today, most nuclear

deployed weapons  are

thermonuclear (hydrogen bombs), though smaller fission
designs still exist.

Nuclear fission is a reaction in which the nucleus of an
atom splits into two or more smaller nuclei. The fission
process often produces gamma photons, and releases a
very large amount of energy even by the energetic
standards of radioactive decay. Nuclear fission was
discovered by chemists Otto Hahn [8 March 1879 — 28
July 1968, Frankfurt] and Fritz Strassmann [22
February 1902 — 22 April 1980, Germany] and physicists
Lise Meitner [7 November 1878 — 27 October 1968,
Vienna] and Otto Robert Frisch [1 October 1904 — 22
September 1979, Hungary]. Hahn and Strassmann
proved that a fission reaction had taken place on 19
December 1938, and Meitner and her nephew Frisch
explained it theoretically in January 1939. Frisch named
the process "fission" by analogy with biological fission
of living cells. In their second publication on nuclear
fission in February 1939, Hahn and Strassmann predicted
the existence and liberation of additional neutrons during
the fission process, opening up the possibility of a
nuclear chain reaction. For heavy nuclides, it is an
exothermic reaction which releases large amounts of
energy both as electromagnetic radiation and as kinetic

energy of the fragments (heating the bulk material where
fission takes place). Like nuclear fusion, for fission to
produce energy, the total binding energy of the resulting
elements must be greater than that of the starting
element. The fission barrier must also be overcome.
Fissionable nuclides primarily split in interactions with
fast neutrons, while fissile nuclides easily split in
interactions with "slow" i.e. thermal neutrons, usually
originating from moderation of fast neutrons. Fission is a
form of nuclear transmutation because the resulting
fragments (or daughter atoms) are not the same element
as the original parent atom. The two (or more) nuclei
produced are most often of comparable but slightly
different sizes, typically with a mass ratio of products of
about 3 to 2, for common fissile isotopes. Most fissions
are binary fissions (producing two charged fragments),
but occasionally (2 to 4 times per 1000 events), three
positively charged fragments are produced, in a ternary
fission. The smallest of these fragments in ternary
processes ranges in size from a proton to an argon
nucleus.”?

igure-2: Nuclear bomb explosion.
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Nuclear fusion is a reaction in which two or more
atomic nuclei combine to form a larger nucleus. The
difference in mass between the reactants and products is
manifested as either the release or the absorption of
energy. This difference in mass arises as a result of the
difference in nuclear binding energy between the atomic
nuclei before and after the fusion reaction. Nuclear
fusion is the process that powers all active stars, via
many reaction pathways. Fusion processes require an
extremely large triple product of temperature, density,
and confinement time. These conditions occur only in
stellar cores, advanced nuclear weapons, and are

approached in fusion power experiments. A nuclear
fusion process that produces atomic nuclei lighter than
nickel-62 is generally exothermic, due to the positive
gradient of the nuclear binding energy curve. The most
fusible nuclei are among the lightest, especially
deuterium, tritium, and helium-3. The opposite process,
nuclear fission, is most energetic for very heavy nuclei,
especially the actinides. Applications of fusion include
fusion power, thermonuclear weapons, boosted fission
weapons, neutron sources, and superheavy element
production.

Figure-3: Hydrogen bomb explosion.

A hydrogen bomb, or thermonuclear weapon, is a
highly destructive, second-generation nuclear weapon
that derives its immense power from combining nuclear
fission and nuclear fusion. Unlike first-generation atomic
bombs, it uses a fission explosion to ignite a secondary
fusion reaction, releasing significantly more energy and
creating far more powerful blasts. A thermonuclear
weapon, or hydrogen bomb (H-bomb), is a highly
destructive, second-generation nuclear weapon that uses
a fission bomb to ignite a massive nuclear fusion
reaction. These devices, designed using the Teller-Ulam
principle, release energy equivalent to millions of tons of
TNT (megatons), significantly exceeding the yield of
standard fission bombs.

Key characteristics and details
Mechanism: A primary fission reaction generates
immense temperatures and pressure, compressing and

Cutaway of thermonuclear warhead

primary fission trigger
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initiating a secondary fusion reaction in deuterium,
tritium, or lithium deuteride fuel.

History: The first successful thermonuclear test was
carried out by the United States at Enewetak Atoll on
November 1, 1952, during Operation Mike, which
achieved a yield of over 10 megatons.

Yields: While standard atomic bombs are measured in
kilotons, thermonuclear weapons are typically measured
in megatons (1 megaton = 1,000,000 tons of TNT).

Effects: They produce massive blast waves, extreme
heat (firestorms), and extensive radioactive fallout,
making them weapons of mass destruction.?!
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Figure-4: Internal design of nuclear bomb.
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Usage: Almost all modern nuclear weapons in service
today are based on this design.

Key Developers/Proponents
Edward Teller & Stanislaw Ulam: Recognized for
developing the crucial design concept.

Nuclear Powers with Known Capabilities: The US,
Soviet Union (Russia), Britain, China, and France are the
major powers that developed this technology. Other
nuclear-armed states may also possess this capability.

Key Aspects of the Hydrogen Bomb

Mechanism: The weapon operates by using a smaller
fission explosion (primary) to create conditions (high
temperature/pressure) to trigger a larger fusion reaction
(secondary) in hydrogen isotopes, such as deuterium and
tritium.

Power: Hydrogen bombs are significantly more
powerful than the atomic bombs dropped on Japan. Their
yields can exceed those of fission weapons by over 20
times, with no theoretical upper limit on destruction.

\futron

Lighter
Element

Destruction Capabilities: The explosion produces
immense heat, flash, shockwaves (travelling at
supersonic speeds), and radioactive fallout, potentially
causing destruction miles away."

History: Developed as part of the Cold War arms race,
the U.S. tested its first, "lvy Mike,” on November 1,
1952, with a yield 1,000 times larger than the Hiroshima
bomb. The Soviet Union followed with its own test in
1953.

"Tsar Bomba'": The Soviet Union tested the most
powerful hydrogen bomb in 1961, known as the "Tsar
Bomba,"” which created a sound wave felt around the
world.

Usage and Control: Hydrogen bombs are primarily
intended for strategic, mass-destruction targets and have
never been used in active warfare. Edward Teller, a
Hungarian-born physicist, is often described as the
"Father of the Hydrogen Bomb" for his central role in its
development National Park Service.
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Figure-5: Nuclear Fission.

Nuclear fission is the splitting of a heavy, unstable
atomic nucleus (such as Uranium-235 or Plutonium-239)
into two or more smaller, lighter nuclei. This process
releases massive amounts of energy, along with
additional neutrons and radiation, which can trigger a
self-sustaining chain reaction. It is the fundamental
principle behind nuclear power plants and nuclear
weapons.

Key Concepts of Nuclear Fission

Process: A heavy nucleus captures a neutron, becomes
unstable, and splits. The splitting releases energy,
gamma rays, and 2-3 new neutrons, which can cause
further fissions.

Chain Reaction: The released neutrons can split other
nearby nuclei, creating a rapid, multiplying cascade of
reactions.

Energy Release: Fission releases roughly per reaction,
stemming from a "mass defect,” where the total mass of
the resulting fragments is slightly less than the original
nucleus, converting that mass into energy according to.

Applications: [Radioactive nucleus: atomic numperM ™

Weight]

Nuclear Reactors: Controlled fission reactions produce
heat to boil water, creating steam to drive turbines for
electricity generation.

Nuclear Weapons: Uncontrolled chain reactions cause
an instantaneous, explosive release of energy.

Common Fission Materials

Uranium-235 (5,U%): The most common fuel, typically
needing to be enriched, which splits when hit by slow-
moving (thermal) neutrons.

Plutonium-239 (5,Pu”*®): Used frequently in weapons
and some reactors.

Control Methods: To prevent a chain reaction from
accelerating uncontrollably in a reactor, neutron
moderators (like water or graphite) and control rods
(which absorb neutrons) are used to maintain a stable,
“critical" state.!”
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Figure-6: Nuclear Fusion.

Nuclear fusion is the process of combining light atomic
nuclei (typically hydrogen isotopes, deuterium and
tritium) to form a heavier nucleus (helium), releasing
massive amounts of energy. As the power source of stars,
it occurs at extremely high temperatures, requiring
plasma to overcome electrical repulsion. It offers a clean,
near-limitless energy source with no long-lived
radioactive waste.

Key Aspects of Nuclear Fusion

Process: Two light nuclei fuse into one, and because the

resulting mass is slightly less than the sum of the original
& neutron

fission
@~
D\ /

J neutron

neutron J —

target Q fission
nucleus product
J neutron

Fission Reaction

nuclei, the "missing™ mass is converted into vast amounts
of energy (E=mc?).

The Fusion Fuel: The most promising reaction for
energy generation is Deuterium (extracted from
seawater) and Tritium (bred from lithium), which
produces a helium nucleus and a fast neutron.

Conditions: To fuse, fuel must be heated to millions of
degrees Celsius, turning it into a plasma—a hot, charged
gas of ions and electrons.
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Figure-7: Nuclear Fission & Nuclear Fusion Difference.

Approaches to Power Generation

Magnetic Confinement (Magnetic Fusion): Uses
strong magnetic fields to contain hot plasma (e.g.,
Tokamak devices like ITER).

Inertial Confinement (Laser Fusion): Uses high-power
lasers to implode fuel pellets (e.g., National Ignition
Facility).

Advantages over Fission: Fusion does not produce
high-level long-lived radioactive waste, carries no risk of
meltdown, and offers higher energy yield per kilogram of
fuel.

Challenges: Achieving and maintaining stable, sustained
fusion for a net-positive energy output (breakeven) is
technologically difficult, with commercial power
expected by the 2030s-2040s.

Recent Breakthroughs: In 2022, scientists at the
Lawrence Livermore National Laboratory’s National
Ignition Facility achieved "ignition," producing more
energy from fusion than the laser energy used to drive it,
notes this YouTube video and the World Nuclear
Association.®!

A "nuclear umbrella" is a security arrangement where a
nuclear-armed state guarantees to defend a non-nuclear
allied state, essentially extending its nuclear deterrence
to that ally. This strategy was formed during the Cold
War to protect allies without them needing to develop
their own nuclear arsenals.

Key Aspects of the Nuclear Umbrella

Protection Guarantee: A pledge that an attack on the
ally will be treated as an attack on the nuclear power
itself.
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Key Alliances: The United States provides the primary
nuclear umbrella for allies, including NATO members,
Japan, South Korea, Australia, and the Compact of Free
Association states (Micronesia, Marshall Islands, Palau).

Purpose: The umbrella aims to deter nuclear attacks
against allies and prevent the spread of nuclear weapons
(non-proliferation).

Uncertainty and Credibility: The effectiveness of the
umbrella depends on the credibility of the promise,

Historical and Strategic Context
Cold War Origin: Formed to counter the Soviet Union
and prevent the proliferation of nuclear weapons.

Japanese Context: Following the bombings of
Hiroshima and Nagasaki, Japan is protected by the U.S.
nuclear umbrella, a policy linked to the U.S.-Japan
Mutual Security Treaty.

Middle East: Iran's nuclear ambitions have led to
debates about extending the U.S. nuclear umbrella to
regional partners. The concept is often criticized as a
selfish tool for the U.S. to assert its security interests
globally, though it remains a central pillar of
international security alliances.®!

The Tsar Bomba (RDS-220) was the most powerful
nuclear weapon ever detonated, tested by the Soviet
Union on October 30, 1961, over Novaya Zemlya island
in the Arctic Ocean. The hydrogen bomb yielded 50-57
megatons of TNT, 3,800 times more powerful than the
Hiroshima  bomb, demonstrating unparalleled,
uncontrollable destruction.

Key Facts about the Tsar Bomba

Design & Power: It was a three-stage thermonuclear
weapon designed to yield 100 megatons, but scaled down
to 50-57 megatons to reduce radioactive fallout.

Detonation & Impact: The bomb was detonated 4 km
above the ground via parachute to allow the bomber to
escape. The fireball was visible from 1,000 km away,
and the shockwave shattered windows in Norway and
Finland.

) 'Figure—8: Destruction by nuclear bomb.

which is often questioned. Some allies, particularly in
Europe, have questioned the reliability of U.S.
protection, leading to discussions about other options,
such as an expanded French nuclear deterrent.

Alternatives: If the U.S. umbrella is deemed unreliable,
countries might consider developing their own nuclear
weapons (e.g., the "Euro-bomb" debate).

Physical Dimensions: The bomb was massive, weighing
27 tons, roughly 26 feet long and 7 feet in diameter.

Cold War Significance: It was a, Soviet demonstration
of strength during the height of the Cold War, but its
impractical size and destructive power made it unusable
as a practical weapon.

Outcome: The test led to the 1963 Treaty Banning
Nuclear Weapons Tests in the Atmosphere, Outer Space,
and Under Water. The explosion created a mushroom
cloud that reached 42 miles in height, with a diameter of
60 miles, and resulted in 97% less fallout than a standard
bomb of that power due to engineering modifications by
Andrey Sakharov.

A radar blackout is a temporary loss of radar coverage,
causing tracking systems to go dark or become
ineffective. It can be caused by technical failures at air
traffic control centres (e.g., Newark, Costa Rica), intense
space weather (solar flares), or, in military contexts,
ionized atmospheric layers created by nuclear
explosions.[”!
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Figure‘-9: Nuclear bomb shell.

Key aspects of radar blackouts include

e Aviation Impact: Technical outages at airports lead
to grounded flights, significant delays, and
communication issues with pilots.

e Military Significance: Electronic warfare, such as
that potentially from E/A-18G Growlers, can
intentionally  blind enemy surveillance radar
systems.

e Space Weather: Intense solar flares can cause
severe radio blackouts and interfere with satellite
systems, potentially disrupting radar networks on
Earth.

e Space Exploration: Solar energetic particles can
cause extended radar blackouts in planetary
exploration, such as the 2017 incident with Mars
orbiters.

Known as a "fireball blackout," nuclear explosions
can ionize the atmosphere, refracting signals and
disrupting radars.!

Anatomy of Nuclear Weapon: Modern nuclear
weapons, or thermonuclear bombs, are designed as
compact, aerodynamic cones housing complex explosive
systems. Inside, a fission bomb ("primary") triggers a
fusion bomb (“secondary™) within a tamper, surrounded
by electronics for detonation at a pre-programmed
altitude, often resembling a high-tech "peanut"” shape.

Key Interior Components of a Nuclear Bomb

» Physics Package (The Pit): A core typically made
of plutonium (s4Pu”®) or uranium (5,U*®) which
undergoes fission when compressed by conventional
explosives.

» Implosion System: High explosives surrounding the
pit act to compress the fissile material uniformly.

» Tamper/Neutron Reflector: A dense layer (like
uranium or beryllium) that holds the reaction
together temporarily and reflects neutrons back into
the core, increasing efficiency.

» Fusion Fuel (Secondary’s): In  modern
thermonuclear weapons, lithium-deuteride is used to
fuel the second stage.

» Fuses and Detonators: Advanced sensors ensure
detonation occurs at the exact altitude for maximum
damage.

» Case and Casing: A durable, conical casing that
protects the inner mechanisms and allows for
attachment to delivery systems like ballistic
missiles.

Design Variations:

» Gun-type Assembly: Used in early designs, a
projectile is fired into another piece of nuclear
material.

» Implosion-type: The most common design, where
conventional explosives crush a sphere of nuclear
material.

» Levitated-pit Implosion: An improved version that
creates a "hammer-on-nail” impact with the core.

The interior design is a tightly packed engineering feat
meant for maximum yield upon explosion. Often the
same layer serves both as tamper and as neutron
reflector.

Thermal: A nuclear bomb explosion generates
immense temperatures, briefly reaching tens of millions
of degrees Celsius, which is comparable to, and in some
cases hotter than, the centre of the sun.

Key Temperature Milestones

» Core Temperature: Immediately upon detonation,
the weapon material reaches temperatures of several
tens of millions of degrees, often cited in the range
of 100,000,000°C.

» Immediate Vicinity: At the moment of the
explosion (within 17 meters), temperatures can
reach roughly 300,000°C.

» Surrounding Air: The initial fireball created by the
explosion can reach several million degrees Celsius.

> Distal Effects: Even 3,200 feet (about 975 meters)
away, temperatures may exceed 3,000°F (1,650°C).

Key Facts on Thermal Effects

» Comparison to the Sun: While the surface of the
sun is about 5,500°C and its core is 15 million°C,
nuclear explosions can briefly exceed the core
temperature of the sun, reaching 200-300 million°C
in some tests, due to the immense energy density of
fusion.!
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» Thermal Radiation Pulse: The high temperature
causes a fireball that releases two pulses of
radiation. The first lasts a fraction of a second, and
the second lasts several seconds, releasing 99% of
the total thermal energy.

» Vaporization: The intense heat instantly vaporizes
all surrounding materials and human tissue in the
immediate vicinity.

» Fireball Expansion: As the hot air expands, the
temperature decreases from its peak, causing the
fireball to grow and release its energy into the
surrounding atmosphere.

Radiation: A nuclear bomb explosion releases roughly

15% of its total energy as radiation, divided into prompt

radiation (5% within one minute) and residual radiation

(10% delayed fallout). The primary types are highly

» Environmental Impact: Fallout is carried by wind,
contaminating large areas, food, and water sources
far from the explosion.

» Effects: Causes acute radiation sickness (short-term)
and long-term health issues like cancer or genetic
damage
The effects caused by nuclear explosion on its
immediate vicinity are typically much more
destructive and multifaceted than those caused by
conventional explosives. In most cases, the energy
released from a nuclear weapon detonated within the
lower atmosphere can be approximately divided into
four basic categories:

» The blast and shock wave: 50% of total energy

» Thermal radiation: 35% of total energy

The author
510" (1.78m)

penetrating gamma rays and neutrons, along with beta
particles, causing intense immediate burns and long-term
fallout contamination.

Key Aspects of Nuclear Radiation Evolution

» Prompt Radiation: Occurs within the first second,
primarily comprising gamma rays and neutrons,
which can be lethal within roughly a mile of a 10-
kiloton blast.

» Residual Radiation (Fallout): Consists of
radioactive fission products, weapon debris, and
soil, creating radioactivity that decays over minutes,
days, or years (e.g., lodine-131, Cesium-137).

» Physical Properties: Gamma rays are high-energy
photons that penetrate clothing, vehicles, and
standard shelters.

» lonizing radiation: 5% of total energy (more in a
neutron bomb)

» Residual radiation: 5-10% of total energy with the
mass of the explosion.

Nuclear bomb weights vary significantly based on
design, ranging from tactical weapons weighing around
600-700 Ibs (270-320kgs) to massive strategic bombs
weighing over 20,000 Ibs (over 10,000 kg). Historic
bombs like Little Boy weighed roughly 9,000-9,700 Ibs,
while modern, compact thermonuclear weapons often
weigh less while having much higher yields.

' ‘ Flashback
50-100+ Mt?

“Tsar Bomba™ 1°° s

50-100 Mt
1961

Figure-10: Different types of nuclear bombs.

Key Historical and Modern Nuclear Weapon Weights
Little Boy (Hiroshima, 1945): ~9,000-9,700 Ibs (4000-
4400kg). The Little Boy atomic bomb used in the 1945
Hiroshima bombing weighed approximately 9,000 to
9,700 pounds (4000-4400kg), according to historical data
from the U.S. Navy and military records.

Key Facts about the Little Boy Bomb:

Weight: ~9,000 Ibs (4082kg).

Length: 10 feet (3m).

Diameter: 28 inches (71cm).

Design: Gun-type fission weapon using Uranium-235.
Despite its relatively small physical size (diameter)
compared to its weight, it was a massive weapon
designed for transport by B-29 bombers.

B61 Tactical Bomb (Modern US): ~715 Ibs (324kg) for
standard mods, up to 1,200 Ibs (540kg) for the Mod 11.
The B61 tactical nuclear bomb has a basic weight of
approximately 700 to 715 pounds (320-324kg), though
this can vary slightly based on the specific version (Mod)
and configuration. It is a versatile, lightweight weapon
designed for carriage on both fighter and bomber aircraft.
Weight: ~700-715 lbs (320-324kg).

Length: 11 ft 8 in (3.56m).

Diameter: 13 inches (33cmcm).

Usage: Deployed by US and NATO aircraft.

While most B61 variants fall within this weight range,
specific specialized versions, such as the earth-
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penetrating B61-11, may differ slightly in total weight
due to hardened casing modifications.

B83 Strategic Bomb (Modern US): ~2,400 Ibs
(1100kg). The B83 strategic nuclear bomb weighs
approximately 2,400 pounds (1100kg). It is a variable-
yield thermonuclear gravity bomb with a length of 12
feet (3.7m) and a diameter of 18 inches (460m). It is a
key weapon in the U.S. nuclear arsenal, often carried by
the B-2 Spirit bomber.

Tsar Bomba (USSR, 1961): ~50,000 lbs (22700kg)
(Estimated weight for the 50+ megaton test). The Tsar
Bomba (RDS-220), the most powerful nuclear weapon
ever tested, weighed approximately 27 metric tons or
59,525 Ibs. It was a massive thermonuclear bomb
measuring 26 feet (8meters) in length and 6.9 feet
(2.2meters) in diameter.

Weight: ~27 metric tons / 59,525 Ibs.

Dimensions: ~26 feet long, 6.9 feet in diameter.

Test Date: October 30, 1961.

Context: Its massive size meant a specially modified Tu-
95V bomber was required to carry it, according to the
Nuclear Museum.

W39 Warhead (1950s/60s): ~6,230-6,400 lbs (2830-
2900kg). The Mark 39 (MKk-39) nuclear bomb, which
utilized the W39 warhead, weighed approximately 6,500
to 6,750 pounds (2,950-3,060 kg).

Weapon Type: Thermonuclear (fusion) bomb
Dimensions: ~11 feet 8 inches (3.556 m) long; 35 inches
(89 cm) diameter.

Yield: 3.8 Megatons.

This weapon was deployed in the late 1950s and early
1960s, primarily on Wikipediasnark cruise missiles and
in air-dropped configurations.

Factors Influencing Weight

Type: Fission bombs (like Little Boy) are generally
heavier for their yield compared to compact, high-yield
thermonuclear (fusion) weapons.

Delivery Mechanism: Bombs meant for aircraft (gravity
bombs) are often designed with aerodynamic casings,
affecting their total weight, whereas warheads for
missiles are usually lighter to maximize range.

Yield: While larger yields can be heavier, modern
engineering allows for high-yield weapons to be
relatively lightweight.

CONCLUSION

Hydrogen bombs are vastly more powerful than atomic
bombs because they use a two-stage process—initial
fission to trigger fusion—which releases significantly
more energy. While A-bombs only split atoms, H-bombs
fuse hydrogen [;H'] isotopes (;D% deuterium/,T*:
tritium) similar to the sun, allowing for explosive yields
thousands of times greater, often measured in megatons.

Fusion vs. Fission: Atomic bombs use nuclear fission
(splitting heavy uranium/plutonium atoms). Hydrogen
bombs, or thermonuclear weapons, use nuclear fusion—
combining light atomic nuclei—which releases far more
energy per reaction.

Two-Stage Mechanism: An H-bomb uses a fission
bomb as a “"primary" trigger to generate millions of
degrees of heat, necessary to trigger the fusion reaction
in the "secondary" stage.

Unlimited Yield Potential: Unlike atomic bombs, which
have a limited, critical mass, hydrogen bombs can be
scaled up to almost any size by adding more fusion fuel,
allowing them to be 100 to 1,000 times more powerful
than the Hiroshima bomb.

Efficient Energy Release: The fusion process converts a
higher percentage of its mass into energy compared to
fission, resulting in more intense heat, radiation, and
destructive shockwaves.

In short, a hydrogen bomb uses a smaller nuclear bomb
to ignite a much larger, highly efficient, and nearly
limitless thermonuclear explosion.

REFERENCES

1. Kristensen, Hans M.; Norris, Robert S. (2013).
"Global nuclear weapons inventories, 1945-2013".
Bulletin of the Atomic Scientists. 69(5): 75-81.

2. Mearsheimer, John (2006). "Conversations in
International Relations: Interview with John J.
Mearsheimer (Part 1)" (PDF). International
Relations. 20(1): 105-123.

3. Gallucci, Robert (2006). "Averting Nuclear
Catastrophe: Contemplating Extreme Responses to
U.S. Vulnerability". Annals of the American
Academy of Political and Social Science. 607:
51-58.

4. Pelopidas, Benoit; Egeland, Kjolv (2024). "The
False Promise of Nuclear Risk Reduction".
International Affairs. 100(1): 345-360.

5. Martin, Brian (1982). "Critique of nuclear
extinction". Journal of Peace Research, 19(4):
287-300.

6. Ganguly, Sumit (2011). "India's Pathway to Pokhran
II: The Prospects and Sources of New Delhi's
Nuclear Weapons Program”. International Security.
23(4). The MIT Press: 148-177.

7. Kiristensen, Hans M.; Korda, Matt; Johns, Eliana;
Knight, Mackenzie (2024). "North Korean nuclear
weapons, 2024". Bulletin of the Atomic Scientists.
80(4): 251-271.

8. Kristensen, Hans M.; Korda, Matt (2021). "Pakistani
nuclear weapons, 2021". Bulletin of the Atomic
Scientists. 77(5): 265-278.

9. Wellerstein, Alex; Geist, Edward (2017). "The
secret of the Soviet hydrogen bomb". Physics
Today, 70(4): 40-47.

www.wijahr.com | Volume 10, Issue 3, 2026 |

ISO 9001:2015 Certified Journal 234



