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How to expose a fake nuke without revealing
what’s inside
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The real deal?

By Emily Benson

A new kind of scan could identify fake nuclear warheads, without revealing what’s inside.

The technique offers a way out of a tricky catch-22: to comply with nuclear arms reduction
treaties, inspectors need to scrutinise nuclear warheads to verify that real missiles, not decoys,
are being disarmed. The US and Russia alone have thousands of nukes slated for
dismantlement between them. But to protect state secrets, governments won’t allow
examinations that reveal a bomb’s blueprint.

“We just trust that the other side will eventually get rid of them, and will not keep them for a
rainy day at some point in the future,” says R. Scott Kemp at the Massachusetts Institute of
Technology in Cambridge.

To get around that problem, Kemp and his colleagues used computer simulations to show that
shining a particular beam of light through a warhead can scrutinise its innards.

The light makes the nuclei of the warhead’s atoms vibrate. But within a trillionth of a second,
they relax into their former configurations, releasing photons in the process. The wavelength
of the released light corresponds to the type of atom that emitted it, allowing researchers to
determine the elements that make up the warhead, including their different isotopes.

That means a hoax warhead — where one variety of uranium was swapped for another, for
example — won’t pass the test.

Foiled again
But that’s only half the trick. To avoid disclosing too much information, the simulation didn’t
detect the light that passes through the warhead directly. Instead, it directed that light onto a
foil – a slice of material composed of the same elements that make up a bomb, like uranium
and plutonium. The foil absorbs some of the light, and the rest is reflected onto detectors that
measure the light’s wavelengths.

The exact make-up of the foil is kept secret from the inspectors, so they can’t work out what’s
inside the warhead. But they can compare their results to the scan of a confirmed missile, to

https://www.newscientist.com/article_type/daily-news/
https://www.newscientist.com/article/mg22229753-200-cryptographic-proof-paves-way-for-nuke-free-world/
https://www.newscientist.com/article/dn27519-north-korea-missile-test-is-the-tip-of-worlds-nuclear-iceberg/
http://web.mit.edu/nse/people/faculty/kemp.html
https://www.newscientist.com/article/dn26341-microscopes-that-see-the-impossible-win-chemistry-nobel/
https://www.newscientist.com/article/dn19699-nuclear-bomb-debris-holds-clues-to-who-planted-it/


prove that the weapon they’re inspecting isn’t a fake.

“They’re taking a very big step in the right direction,” says Glen Warren at the Pacific
Northwest National Laboratory in Richland, Washington. “Since their technique in no way
reveals sensitive information, we can actually give out the raw data. The challenge then is, is
there any information in that raw data?” He worries that taking too many measurements could
reveal what the foil is made of, letting inspectors deduce the warhead’s contents.

Even once these details are worked out, the system will only work if all participants are
confident that it can’t be cheated, Kemp says.

“Both sides have to really believe there’s no trap doors here,” he says.
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