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1. A Hidden Underground Facility? Likely a Tritium Extraction Site

Recent reports have uncovered a large underground facility in Iran. Speculation points toward it being a
tritium extraction operation. Much of the media reporting described tritium as a substance used to
"enhance" nuclear weapons. This terminology is misleading.

In fact, tritium doesn't merely enhance nuclear weapons. Tritium makes nuclear weapons into
thermonuclear weapons, or T-bombs. Without tritium, a nation can build fission bombs based on
uranium or plutonium. With tritium, they unlock the vastly more powerful thermonuclear pathway—a
quantum leap in destructive capability.

The comparison is stark:

Weapon Type Explosive Yield
Uranium Bomb (Hiroshima) ~15 kilotons
Plutonium Bomb (Nagasaki) ~21 kilotons
Boosted Fission Bomb 50-300 kilotons
Thermonuclear Bomb 1-50+ megatons

A tritium-based weapon elevates a country from possessing a tactical nuclear weapon to wielding a
strategic weapon capable of global impact. The difference isn't in mere enhancement; it's in
transformational power. Without tritium, Iran's nuclear ambitions would be limited to the lower end of
nuclear yields. Tritium opens the door to weapons of mass destruction on a planetary scale.

2. Iran's Likely Tritium Production Methods

Iran's nuclear infrastructure provides several plausible avenues for tritium production, though all come
with significant technical challenges.

Heavy Water Reactor (Arak IR-40)

The Arak reactor uses heavy water (D,0) as a moderator. Even operating at low power, neutrons
interacting with deuterium can form tritium via:

Baseline tritium production from this process is estimated at 20-100 curies per year. To extract tritium
from the heavy water, Iran would likely use isotopic distillation columns or thermal diffusion
techniques, similar to processes used at facilities like Canada’s Darlington tritium removal plant.
Lithium Target Irradiation

Another path is neutron irradiation of lithium-6 in ceramic or metallic form, yielding tritium via:

This method requires a neutron source such as a research reactor or accelerator. Extracting tritium from
irradiated lithium involves thermal vacuum extraction or helium sparging at high temperatures.
Production Rate Implications

A single thermonuclear warhead requires 3-5 grams of tritium to maintain yield, accounting for decay.
Given that 1 gram of tritium equals approximately 9,600 curies, Iran would need 30,000-50,000 curies
per year just to sustain one warhead annually.

With Arak's baseline production at less than 100 curies per year, Iran faces a deficit of 2-3 orders of
magnitude. To bridge this gap, Iran would need far higher neutron fluxes, industrial-scale lithium
targets, and large extraction and separation facilities—none of which are publicly known or detected.

3. Why Tritium Weapons Are an Order of Magnitude Harder
Building a tritium-based weapon is exponentially more difficult than constructing a uranium or
plutonium bomb. A thermonuclear weapon requires:

e An ultra-precise spherical implosion system to compress the primary fission stage.



e Microsecond-timed injection of tritium gas into the bomb's core just prior to detonation.
e A network of exploding bridgewire detonators or similar precision triggers to achieve
simultaneous detonation across the implosion shell.

Whereas a crude implosion can suffice for a fission device, a thermonuclear device demands engineering
tolerances at the picosecond-to-microsecond scale. Any asymmetry or timing error could cause a fizzle
or failure.
The "detonator" procurement concerns of past years were tied directly to these specialized systems
necessary for thermonuclear devices.
Even nuclear states like India and Pakistan, decades after developing fission bombs, struggled to
successfully develop thermonuclear capability.

4. Tritium Weapons Must Be Tested Physically
Unlike simpler fission bombs, a thermonuclear weapon cannot be validated solely through computer
simulation.
The chaotic, nonlinear dynamics of a fusion secondary stage defy perfect modeling. Real-world testing is
required to confirm:

e Fusion fuel injection timing

e Radiation channeling

e Implosion symmetry
No nation has deployed a new thermonuclear design without physical testing. Testing consumes
valuable tritium and risks international detection, but without it, a T-bomb’s operational viability
remains uncertain.
Deploying an untested T-bomb would be a reckless gamble with no strategic reliability.

5. The Tritium Trap: Economic and Strategic Liability
As | argued in my essay "Nuclear Weapons: Asset or Liability?" focused on Ukraine, the economic
burden of sustaining a nuclear arsenal is immense—and even more so for thermonuclear weapons.
Iran’s economy already suffers from sanctions, high unemployment, and underinvestment. Tritium’s
12.3-year half-life demands constant replenishment. Warheads degrade. Maintenance is perpetual.
A tritium-based arsenal would impose annual costs including:

e Tritium production scaling: $200-400 million

e Secure storage and handling

e Refurbishment labs and personnel

e Specialized testing infrastructure
These costs divert scarce resources from critical civilian needs in an economy already under strain.
For Iran, as for other small or overstressed nations, nuclear weapons—and especially thermonuclear
weapons—are liabilities disguised as assets. They offer prestige, but undermine economic and
technological sustainability.

6. Conclusion: Decapitation Option

In the face of Iran's defiance, the West may not have an alternative but to physically decapitate Iran's
underground nuclear complex, which does not present a big challenge. Burying it for good may be a
bloodless overnight operation with minimal or no human loss.

| discussed the scenario elsewhere: it's high-tech and surprisingly clean, leaving no footprint on the
ground.

But that's not up to me to decide!






