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FLEROVIUM
Flerovium, too, is a product of human-directed nuclear fusion. It is named after the Flerov Laboratory (itself named after Russian physicist Georgy Flyorov) at
the Joint Institute of Nuclear Research in Russia where element 114 was first produced in 1998. Radioactive with a half-life of mere seconds or less, flerovium
is too unstable to occur naturally on Earth.
As a member of the superheavy elements, flerovium belongs to a group that was long thought to be too unstable to exist. The first pertinent goal post for
stability was uranium, the heaviest element to be first discovered in the Earth’s crust. Beyond uranium, in the region of the periodic table where only laboratory-made elements live, the final frontier for nuclear stability has been shifting over time: from the 1941 synthesis of plutonium (almost named extremium or
ultimium by its discoverers) to the later theoretical goal post of element 108.
This boundary was shoved further afield in the 1960’s by the introduction of a new model describing the atomic nucleus in terms of nuclear shells. The model theorised an “island of stability” amidst the radioactive transuranium elements which would engulf – and inspire the search for – elements 112-118. Like
filling electronic orbitals, the theory proposed that there were “magic” numbers of protons and neutrons (representing full shells) that would increase the
stability of the nuclei of the superheavy elements.
But what does this have to do with flerovium? The model predicted that the rare isotopes which were “doubly magic” – that is, which have a magic number of
protons and neutrons both – would be especially stable. It was doubly magic flerovium-298, with 114 protons and 184 neutrons, that would form the centre
of this island of stability. Interestingly, this is not an isotope of flerovium that has yet been synthesised: the heaviest confirmed isotope is flerovium-289. This
is a limitation of the current technology used in the synthesis of these elements, composed of a projectile and target element, collided at high speed to induce
nuclear fusion. Variations of this method led only to the synthesis of the proton-rich isotopes of superheavy elements, having no reliable source for the additional neutrons to close the gap.
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Although added to the periodic table in May 2012, flerovium, with its elusive magic isotope, still represents a frontier to be conquered by elemental explorers.
Resources
https://iopscience.iop.org/article/10.1088/1742-6596/420/1/012001/pdf
https://www.nytimes.com/2004/02/08/opinion/greetings-from-the-island-of-stability.html
https://www.nature.com/articles/nchem.1688
https://www.pbs.org/wgbh/pages/frontline/shows/reaction/interviews/seaborg.html
Other elements on the Periodic Table on Show (uranium, hassium).

ARTIST’S DESCRIPTION
The element 114, flerovium, is named after the Flerov Laboratory of Nuclear Reactions of the Joint Institute for Nuclear Research (JINR) which is in Dubna,
Russia. I was drawn to the Russian script so I included “Dubna” in Russian script in the print.
The image I chose is of the interaction of heavy ions with matter as seen at a minute scale. What is recorded is the radiation damage and formation of ion tracks
in solid materials.
I chose this image of heavy ion interaction to carve in wood, because it reminded me of a toasted crumpet. The holes on the top and the near parallel fractured
honeycomb formation of the inside that you can see when you bite into it are perhaps formed by a possibly similar but vastly more rudimentary process.
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