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It would have marked the beginning of a 
new era in particle physics. But the latest 
data have squashed hopes that hints of 

an unexpected particle detected by the Large 
Hadron Collider (LHC) would solidify with 
time. Instead, the intriguing data ‘bump’ first 
reported in December turns out to be just a 
statistical fluctuation.

Representatives from ATLAS and CMS — 
two independent experiments at the LHC, part 
of the European particle-physics laboratory, 
CERN — presented the news at the Interna-
tional Conference on High Energy Physics 
(ICHEP) in Chicago, Illinois, on 5 August. The 
analyses included nearly five times the amount 
of data used in December, and show that the 
signal has faded to almost nothing.

“There is no significant excess seen in the 

2016 data,” said Bruno Lenzi, an ATLAS physi-
cist based at CERN near Geneva, Switzerland, 
to a standing-room-only session at ICHEP.

Additional data from CMS also failed to pro-
duce a significant signal, says Chiara Rovelli, 
a physicist at the National Institute of Nuclear 
Physics in Rome. 

The announcement was a disappointment 
to researchers, but it wasn’t unexpected. The 
ATLAS team’s previous update, in June, put 
the signal’s significance — a measure of the 
chances that random fluctuations in the data 
would produce such a bump without a par-
ticle — at 2.1 sigma. That was well below the 
5-sigma threshold for determining whether a 
signal is a discovery or just noise.

But both ATLAS and CMS independently 
saw the signal, comprised of slightly more 
pairs of photons — with a combined energy of 
750 gigaelectronvolts — than expected. That 

gave physicists hope that the bump was real. 
Researchers around the world produced more 
than 500 papers trying to explain the potential 
particle.

“Seeing a glimpse of something, even 
the half a glimpse that makes you hold your 
breath a moment and think, ‘what if ’ — it’s 
too valuable to be left unexplored,” says Tara 
Shears, a particle physicist at the University of 
Liverpool, UK.

HISTORY OF A BUMP
The cautious excitement was driven by the 
bump’s potential pay-off, says Don Lincoln, 
a physicist at the Fermi National Accelerator 
Laboratory near Batavia, Illinois. The stand-
ard model is incomplete because it fails to 
account for mysteries such as dark matter, 
and can’t reconcile quantum mechanics with 
gravity. A new particle would have directed 

PA R T I C L E  P H Y S I C S

LHC particle hopes dashed
Promising two-photon signal disappears as data pile up.

The CMS (pictured) was one of two experiments at the Large Hadron Collider that saw hints of an unexpected particle.
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physicists towards an alternative theory, 
says Lincoln. 

The signal was appealing in part because 
the analysis behind it was relatively simple 
and robust, says Christoffer Petersson, 
a theoretical physicist at Chalmers 
University of Technology in Gothenburg, 
Sweden.

The fact that the particle could have been 
a heavier cousin to the Higgs boson was 
also enticing, says Guido Tonelli, a physicist 
at the University of Pisa in Italy and former 
head of CMS.

Even though all those models are now 
wrong, it was a fun and useful exercise to 
try to explain the bump, says Petersson.

Statistical fluctuations and discoveries 
look identical at first, says Lincoln. Such 
coincidences are always possible when 
performing thousands of searches across a 
wide range of particle masses. It has hap-
pened before and will probably happen 
again, he says. 

ONWARD
This false alarm does not affect the LHC’s 
chances of finding something else, says 
Petersson. For now, it is business as usual 
for the collider’s experiments.

Still, there is some concern that 40 years 
after the development of the standard 
model, particle accelerators, including the 
LHC, have not found anything beyond it. 

It’s surprising that nothing unexpected 
has emerged from the LHC data, says Guy 
Wilkinson, a physicist at the University of 
Oxford, UK. This underscores a growing 
unease in the community: as time goes 
on without new findings, it becomes less 
likely that the most appealing versions 
of super symmetry — arguably the most 
promising way to extend the standard 
model — are true.

But Petersson notes that the chances that 
the LHC will find something beyond the 
standard model will go up this year and 
next, because the collider is operating near 
its maximum energy of 14 tera electronvolts. 
If new particles are rare, or if they decay in 
ways that are hard to observe, they could 
take a while to emerge, he says.

And there are other ways of finding new 
particles, says Shears. With enough data, 
particles that are too heavy to be produced 
directly could reveal themselves through 
subtle influences on well-known particles. 
Physicists with LHCb, another experiment 
at the collider, have already found such 
hints, but they need more information to 
confirm them.

“We know already that sooner or later, 
one of these anomalies will survive all con-
trols and suddenly — crack — everything 
will change,” Tonelli says. “The beauty of 
our work is that this could happen at any 
time.” ■ SEE EDITORIAL P.125

B Y  D E C L A N  B U T L E R

A glider that aims to soar higher than any 
other piloted aircraft will begin its first 
campaign this month in the skies above 

Argentina. For its pilots and engineers, the Per-
lan Project holds the excitement of breaking the 
world altitude record for gliding — and perhaps 
one day reaching close to the vacuum of space. 

But for Elizabeth Austin, the project’s chief 
scientist, there’s another thrill: the glider will 
carry scientific instruments for climate, aero-
space and stratospheric research that cannot be 
done using other means. “The possibilities are 
just so incredible,” says Austin, an atmospheric 
physicist and the founder of forecasting service 
WeatherExtreme in Incline Village, Nevada.

The carbon-fibre glider, built with a pres-
surized cabin, is intended to achieve sustained 
flight at around 27,000 metres, where the den-
sity of air is about 2% of that at sea level. In the 
series of flights that the craft will begin in mid-
August, it will fly to only 15,000–18,000 metres 
— in part because of weather conditions — but 
this could still break the glider altitude record 
of 15,445 metres, set by an earlier Perlan model. 

The glider will carry instruments to measure 
levels of aerosols and greenhouse gases, includ-
ing ozone, methane and water vapour, and will 
gather information on the exchange of gases 
and energy between the two lower layers of 

Earth’s atmosphere: the troposphere and the 
stratosphere. Those data, to be collected this 
year and next, could improve climate models, 
which account poorly for these atmospheric 
interactions and contain “horrific” uncertain-
ties about the levels and behaviour of water 
vapour at stratospheric altitudes, Austin says. 

Scientific balloons have already flown at 
much higher altitudes, but they must follow 
the wind, Austin adds, whereas a pilot can steer 
and circle a glider. “We can spend hours fly-
ing where we want. A glider is an incredible 
scientific platform as there’s no other way to 
get this sort of data.” 

“It’s an extremely exciting project,” says Jie 
Gong, an expert in atmospheric dynamics at 
NASA’s sciences and exploration directorate 
in Greenbelt, Maryland. On the basis of its 
intended flight route, the Perlan glider might 
be able to provide the first direct observations 
of polar stratospheric clouds, a unique type of 
ice cloud that forms in the polar stratosphere 
and helps to deplete ozone, Gong adds. 

The glider is named after those same clouds, 
which have an iridescent mother-of-pearl 
appearance (Perlan means ‘pearl’ in Icelan-
dic). They are typically generated at high 
altitudes by stratospheric mountain waves — 
when strong winds that blow over the tops 
of high mountains are driven up towards 
space. In 1992, a retired NASA test pilot,  

AT M O S P H E R I C  R E S E A R C H

Surfing glider set 
to study climate
Perlan mission will ride stratospheric waves and conduct 
atmospheric research.

Perlan 2 aims to break the glider altitude record of 15,445 metres.
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