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Metallic hydrogen
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Debye temperature: 3500K

Coupling: gn(0)V > 0.25

Superconducting hydrogen

may occur in the core of Jupiter!



Toward room temperature

Advanced Solid-State Physics, WS 24/25 Electronic instabilities

at 155GPa!

Nature 525, 73 (2015)

http://doi.org/10.1038/nature14964


Toward room temperature
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at 155GPa!

Nature 525, 73 (2015)

http://doi.org/10.1038/nature14964


Toward room temperature

Superconductivity at 250K! Highest Tc so far

Isotope e�ect −→ electron-phonon coupling
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Nature 569, 528 (2019)

http://doi.org/10.1038/s41586-019-1201-8


At room temperature
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...or not?
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...or not?
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...or not?
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Nature 610, 804 (2022)

http://doi.org/10.1038/s41586-022-05294-9


Next attempt

Lu-N-H sample of unknown composition, low pressures
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Nature 614, 244 (2023)

http://doi.org/10.1038/s41586-023-05742-0


Next attempt
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Nature 614, 244 (2023) and Peziza proteana

http://doi.org/10.1038/s41586-023-05742-0
https://pubpeer.com/publications/5B50A0D3400CDD252EC67D75F0841A


Next attempt
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Nature 614, 244 (2023) and Peziza proteana

http://doi.org/10.1038/s41586-023-05742-0
https://pubpeer.com/publications/5B50A0D3400CDD252EC67D75F0841A


...also failed
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Nature News: November 2023 and March 2024

https://www.nature.com/articles/d41586-023-03398-4
https://www.nature.com/articles/d41586-024-00716-2


Peierls instability
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Image credit: Laurenz Rettig

https://pc.fhi-berlin.mpg.de/docm/cdw-dynamics/


Charge-density wave (CDW)
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Star-of-David lattice modulation

Nature Mater. 7, 960 (2008) and Nature Comm. 12, 5873 (2021)

https://doi.org/10.1038/nmat2318
https://doi.org/10.1038/s41467-021-26105-1


CDW vs. superconductivity

Advanced Solid-State Physics, WS 24/25 Electronic instabilities

Superconductivity appears

when CDW is suppressed

Nature Mater. 7, 960 (2008)

https://doi.org/10.1038/nmat2318


CDW vs. superconductivity
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Superconductivity appears

when CDW is suppressed

Nature Mater. 7, 960 (2008)

https://doi.org/10.1038/nmat2318

