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Room-temperature superconductivity

Superconductivity (SC) refers to the phenomenon where the electric

resistivity of a material drops to zero at a certain temperature.

The electrons are then promoted to a collected BCS mechanism of SC
guantum state in which the electric current flows © o © o o
without dissipation. 5 Nobel Prizes have been
awarded in the field of SC.

The challenge was and still is to realise the room-
temperature superconductivity (RTSC).

Theory of Superconductivity

J. Bardeen, L. N. Cooper, and J. R. Schrieffer
Phys. Rev. 108, 1175 — Published 1 December 1957 © © o © ©

1. Status of RTSC, records and trends

Hydrogen-rich materials can achieve RTSC but 300
require extraordinary pressures. The challenge o ey e 4
nowadays is to reduce the pressure rather than 2501 Lty g Predicted
increase the temperature. e S
Yet, many initial reports are subject to harsh 2001 20 el
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2. New theoretical paradigms to understand and predict RTSC

SC is a highly complicated many-body problem 59"

involving physics beyond the BOA and electron * 'F‘;Vj’:;sed
correlation beyond the LDA (PBE) xc functional. 45~ | (prates
Key theoretical developments are
superconductor density functional theory

(below) and machine learning (right).
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3. New approaches to design RTSC

Ab initio structure prediction accelerated with machine learning interatomic
potentials (MLIP) using MAISE: Module for ab initio structure evolution.
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