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	Heavy Water


	Winter, 1943.

In the dead of night, a team of Norwegian commandos parachuted into Nazi-occupied Norway. And into one of the harshest terrains on our planet.

They were attempting one of the most audacious sabotage missions of the second world war, all because of what was being made here.
Vemork Factory, Norway

At the Vermork factory, in the Telemark region of western Norway.

At the time, this was the only place in the world to produce a substance known as heavy water.

Heavy water looks and tastes exactly like normal water.

It contains the same elements – hydrogen and oxygen, combined in the same way.  

Water H2O:

2 hydrogen atoms

1 oxygen atom

But there’s just one crucial difference.

The molecules of heavy water have more mass. So though this ice cube of ordinary water will always float, this identical-looking ice cube of heavy water will sink to the bottom.

But how can something made of the same atoms have a different mass?

Although atoms always have a fixed number of protons and electrons, the number of neutrons in the nucleus can vary.

These different versions of atoms of the same element are called isotopes.

Isotope:

Atom of the same element

Different number of neutrons

The most common hydrogen atoms have one proton and no neutrons. But two other hydrogen isotopes also exist, containing one, and two neutrons respectively. 

1 neutron = Deuterium

2 neutrons = Tritium

The isotope with one neutron, also known as deuterium, is what’s found in heavy water.
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	Heavy Water


	The Vemork factory had been collecting heavy water as a by-product of fertiliser production for over a decade before the war.

But the Nazis knew heavy water was also a crucial ingredient for making nuclear bombs. 
Although not radioactive, heavy water is essential for making some types of nuclear weapon. So the factory became Hitler’s secret atomic project.

It was up to the Allied forces to stop it, and in February 1943 the Norwegian commandos managed to enter and place explosive charges on the water chambers.

They set a fuse, allowing them just 30 seconds to escape. The explosion destroyed the entire store of heavy water. And all the men survived. 

They had thwarted Hitler’s nuclear plans and soon became known as the heroes of Telemark.
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