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Abstract

Public discussion of Iran’s enriched uranium stockpile often blurs the boundary between nuclear physics,
nuclear engineering, and media imagination. Headlines frequently suggest that enriched uranium
automatically translates into an arsenal of ready nuclear weapons or easily constructed “dirty bombs.”
Neither claim reflects technical reality. Highly enriched uranium (HEU), even when enriched to 60% U-
235, does not by itself constitute a nuclear weapon, nor is it suitable material for radiological dispersal
devices. A careful look at the physics and engineering involved reveals a much more nuanced—and far
less dramatic—picture.

The Simple Question
A simple question often appears in public discourse:
How many nuclear bombs does Iran have today?

A technically grounded answer requires several assumptions.

Suppose the following conditions are considered simultaneously:
1. Iran possesses roughly 440 kg of uranium enriched to about 60% U-235,
2. the material cannot be enriched further,
3. Iran possesses high-precision electronic detonators, and
4. Iran possesses sophisticated nuclear weapon engineering capable of integrating these systems.

Even under these optimistic assumptions, the number of very low-efficiency nuclear devices that could
theoretically be derived from such a stockpile would be limited, 3 or 4, max.

Remove assumptions #3 and #4—the precision detonators and advanced engineering—and the situation
changes dramatically.

Without the dynamic compression systems required for a nuclear device to function properly, the
assembly would not produce the kind of explosion people imagine when they hear the words nuclear

bomb.

The result would resemble something far less dramatic: essentially a brief release of energy—more a
physical puff than a nuclear detonation.

In practical terms, the energy released would be comparable to powering several incandescent light
bulbs for a short moment.

That may not make for sensational television graphics, but it is much closer to the underlying physics.

The “Dirty Bomb” Confusion
Another widespread misconception concerns so-called dirty bombs.



Media commentary sometimes suggests that enriched uranium stockpiles could easily be used for
radiological dispersal devices.

This is also incorrect.

A dirty bomb is not a nuclear weapon. It is a conventional explosive used to scatter highly radioactive
material into the environment.

The effectiveness of such devices depends on the properties of the radioactive material involved:
e high radioactivity
e strong gamma radiation
¢ long half-life
e persistent environmental contamination

Typical materials discussed in dirty-bomb scenarios include isotopes found in:
e spent nuclear fuel,
¢ medical radiation sources such as cobalt-60,
e industrial sources such as cesium-137.

These materials are intensely radioactive and remain hazardous for extended periods.
However, the bombs made of Iranian materials would be able even to disperse those...

Why Enriched Uranium Is the Wrong Material
Highly enriched uranium does not share these characteristics.

Despite its strategic importance for nuclear fuel cycles, uranium metal is not highly radioactive
compared with the isotopes typically used in radiological dispersal discussions.

Several physical facts explain this:

¢ Uranium emits relatively weak radiation compared with common radiological sources.

* Much of its radiation consists of alpha particles, which are easily stopped by air or clothing.

¢ |ts environmental radiological impact is modest compared with isotopes designed—or accidentally
produced—to be strongly radioactive.

If uranium metal were dispersed by a conventional explosion, the primary result would be the scattering
of heavy-metal dust, not the kind of persistent radiological contamination associated with dirty bombs.

In other words, enriched uranium is strategically important for nuclear engineering—but poorly suited
for radiological terror scenarios.

Physics Versus Headlines
The difference between nuclear physics and public narratives is often striking.

Possessing enriched uranium does not automatically produce nuclear weapons.

Nor does it automatically provide material suitable for dirty bombs.



These distinctions matter. Without them, complex technological realities collapse into a single dramatic
headline.

And once that happens, the conversation shifts from physics to speculation.
Conclusion
Highly enriched uranium is a strategically significant material because, under the right engineering

conditions, it can serve as fuel for nuclear reactions.

But material alone does not equal a weapon, and uranium itself is not a good radiological dispersal
material.

A sober discussion of nuclear risks must distinguish between:
e fissile materials,
e engineered nuclear devices,
e and radioactive contamination sources.

Without those distinctions, nuclear physics disappears behind headlines.

And the distance between the two is measured not in kilometers—but in orders of magnitude.



