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Scientists finally detected oxygen-28. Its instability
surprised them
Something may be missing from current theories about the strong nuclear force

Scientists had predicted that oxygen-28 would hang around for a while before decaying. But when they finally managed to create the elusive
isotope in a particle accelerator, it fell apart almost immediately — shedding four neutrons (illustrated blue) and turning into oxygen-24.
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A “magic number” of physics might not be so magic after all.

Using a powerful particle accelerator, researchers have spotted an elusive

variant of oxygen for the first time. The isotope, oxygen-28, was predicted to

be stable thanks to its eight protons and 20 neutrons — “magic” numbers
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Finding the isotope took a combination of brute force and experimental

elegance. Physicist Yosuke Kondo of the Tokyo Institute of Technology and

colleagues used a particle accelerator to smash calcium-48 atoms against a

beryllium target. This fragmented the calcium-48 atoms into lighter

isotopes, including fluorine-29. Throwing the fluorine-29 against a liquid

hydrogen target knocked off a single proton, producing oxygen-28.

Contrary to expectations, the oxygen-28 fell apart almost immediately. Like

a bucket filled with too many balls, its overstuffed nucleus overflowed,

sloughing off four neutrons and leaving oxygen-24 behind. By detecting

these decay products simultaneously, the scientists showed that they’d

made oxygen-28.

Oxygen-28’s surprising instability hints that there’s something missing from

scientists’ current theories about the strong nuclear force, which binds

protons and neutrons in atomic nuclei. “I think this is going to probably

trigger a lot of theoretical developments,” Kanungo says. “That’s pointing

again to this very highly challenging task of understanding completely the

strongest force of nature.”

A version of this article appears in the October 7, 2023 issue of Science News.
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We are at a critical time and supporting climate journalism is

more important than ever. Science News and our parent

organization, the Society for Science, need your help to

strengthen environmental literacy and ensure that our response

to climate change is informed by science.

Please subscribe to Science News and add $16 to expand

science literacy and understanding.
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