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Physicists say they might have achieved 
one of the most coveted goals of their dis-
cipline: the creation of a superconducting 

material that works at near room temperature.
The evidence is still preliminary and comes 

with a major caveat. So far, the material they 
created can exist only under pressures of about 
200 gigapascals — or 2 million atmospheres.

But if confirmed, the feat would be the first 
example of superconductivity above 0 °C. 
Some physicists say that the work could be a 
milestone in the study of the property, which 
researchers hope will one day make the genera-
tion, transmission and use of electricity vastly 
more efficient.

‘LONG-HELD DREAM’
“The observation is amazing,” says Yanming 
Ma, a physicist at Jilin University in Chang-
chun, China, although he cautions that the 
work is still in its early stages. Getting to room 
temperature has been “a long-held dream”, Ma 
says, ever since superconductivity was discov-
ered more than a century ago.

Russell Hemley, a materials chemist at the 
George Washington University in Washington 
DC, first announced evidence of superconduc-
tivity at −13 °C in May, and then revealed hints 
of an even higher 7 °C transition at a confer-
ence in August. His team is now publishing the 
results in Physical Review Letters1.

The authors report seeing a sudden drop 
in electrical resistance at around 7 °C in a 
material they synthesized. The material is a  
‘superhydride’ — a compound that contains 
a large amount of hydrogen — of lanthanum, 
with the chemical formula LaH10. 

The drop in resistance is the hallmark of a 
phase transition to superconductivity that 
occurs when the material is cooled below a 
threshold temperature. “We’re very confident 
that we see a transition,” says Hemley.

The achievement of superconductivity 
above 0 °C has no particular physical meaning, 
but it is “enormously important psychologi-
cally”, says Mikhail Eremets, a physicist at the 
Max Planck Institute for Chemistry in Mainz, 
Germany. In 2014, Eremets’ team showed that 
another hydrogen compound — hydrogen 
sulfide — becomes a superconductor at what 
was, at the time, the record high temperature 
of −83 °C (ref. 2).

RECORD HIGHS
In their experiment, Hemley and his collabora-
tors placed a diamond anvil in a synchrotron 
beamline at the Argonne National Laboratory 
near Chicago in Illinois. They used the anvil’s 
diamond tips to squeeze a minuscule sample 
of lanthanum and hydrogen to pressures of up 
to 200 gigapascals. 

Next, they temporarily heated the com-
pound and watched its structure change along 
with its conductive properties, monitoring the 

process using X-ray diffraction. The research-
ers managed to produce a new crystal struc-
ture — LaH10 — which previous simulations 
by their team and others, including Ma’s, sug-
gested would be superconducting at very high 
temperatures.

They then allowed it to cool while keeping 
it at high pressure, and measured its electronic 
properties. In certain conditions, they saw the 
electrical resistance drop at a temperature of 
280 kelvin, or about 7 °C.

The evidence presented in Hemley’s paper 
has yet to convince Eremets. Follow-up experi-
ments in his own lab suggest that the material’s 
transition temperature is not quite as high as 
that, although it still comes in at an impressive 
−23 °C (ref. 3).

But Hemley says that in as-yet-unpublished 
follow-up work, his team detected another 
important sign of superconductivity: the 
material expelled existing magnetic fields 
from itself. The phenomenon is considered to 
be gold-standard evidence of superconductiv-
ity and, if confirmed, could clinch the team’s 
claim.

JUST THE BEGINNING
Compounds such as the lanthanum super
hydride made by Hemley’s team, and the 
hydrogen sulfide studied by Eremets in 2015, 
are conventional superconductors, meaning 
that their physical properties have been well 
understood since the 1950s. 

Conventional superconductors with room-
temperature transitions have been predicted 
for several decades4, but only recently have 
these predictions begun to be tested in the lab. 

Hemley is confident that other materials 
exist  — beyond even those explored in 
simulations — with even higher transition 
temperatures. 

More-exotic superconductors discov-
ered since the 1980s had, until Eremets’ 
2014 results, boasted record-high transition  
temperatures, but are yet to achieve room-tem-
perature superconductivity. Their theoretical 
underpinnings are still unexplained.

Hemley says that his team’s experiments 
could offer hints on how to develop materials 
that might have similar electronic properties at 
less extreme pressures. “This is just the begin-
ning of a new era of superconductivity,” says 
Hemley. ■  SEE NEWS FEATURE, P.15
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CORRECTION
The News Feature ‘Africa’s silent epidemic’ 
(Nature 564, 24–26; 2018) erroneously 
referred to HIV as a DNA virus. It is, in fact, a 
retrovirus.

A lanthanum-based compound seems to act as a superconductor at near room temperature.
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Hint seen of new 
superconductor 
Physicists might be a step closer to achieving their dream of 
superconductors that work at room temperatures.
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