
clear that Montreal could do more on the climate front — if a handful 
of countries would simply put politics and turf battles aside. 

The next opportunity for progress will come when ozone negotia-
tors gather later this month for their annual meeting in Bali, Indo-
nesia. On the agenda again are proposals to regulate a potent and  
increasingly important class of greenhouse gases known as hydro-
fluorocarbons (HFCs), and once again China, India and, to a lesser 
extent, Brazil are expected to block any real action. It would seem 
that the best outcome would be a strong vote on yet another non-
binding resolution to consider the issue again next year. In this sense, 
little seems to have changed since the summer of 2009, when Nature 
first recommended that Montreal delegates accept this new challenge  
(see go.nature.com/yraznh). But there is still reason for hope. 

The official line on why obstructing countries at the Bali meeting 
will oppose HFC regulation under Montreal is bureaucratically flaw-
less: HFCs do not destroy ozone and so are the responsibility of parallel 
climate negotiations, which will reopen in Durban, South Africa, a 
week later. Opposing countries also fear a precedent-setting shift of 
climate regulations out of the Kyoto Protocol — a treaty that devel-
oping countries support because it puts the onus on industrialized 
nations — and into a framework in which action is mandatory for 
everybody. The Montreal Protocol itself has become a bargaining chip 
in the climate negotiations.

This is unfortunate, as the logic for tackling HFCs under the Mon-
treal Protocol is powerful indeed. After all, the gases were introduced 
to replace the ozone-eating compounds outlawed by the treaty. And 
they could be regulated using the same tools that have helped the 
agreement to promote an orderly transition to less damaging chemi-
cals. Moreover, because HFCs can be thousands of times more effec-
tive at trapping heat than carbon dioxide, they unbalance the carbon 
markets on which Kyoto relies. (The most notorious example, HFC-23, 

is a waste product of the production of Teflon and other materials. 
Some companies in India and China make more money from destroy-
ing HFC-23 under the Kyoto Protocol’s Clean Development Mecha-

nism than they do from selling chemicals.) 
In effect, industrialized countries are 

paying way over the odds to destroy HFCs. 
Recognizing this, the European Commis-
sion has already moved to ban any new  
HFC-23-destruction projects from its carbon 
trading scheme. 

By contrast, under Montreal Protocol 
rules, industrialized countries would lead the 

development of alternative chemicals and phase out the most potent 
greenhouse gases, while putting money on the table to help devel-
oping countries follow suit. It is a fair system based on actual costs,  
and it works. 

The Federated States of Micronesia first proposed targeting HFCs 
under the Montreal Protocol as part of a simple climate agenda that 
could be advanced quickly while the world deliberates over the 
harder problem of carbon dioxide. The United States, Mexico and 
Canada joined the cause, eventually followed by the European Union. 
By 2009, some 41 countries had offered their support for the idea. 
That number increased to 91 countries in 2010, and it could go even  
higher this year. 

Montreal will celebrate its twenty-fifth anniversary in 2012, and 
a fitting way to honour its accomplishments would be to expand its 
mission. Momentum continues to build, leaving China, India and 
Brazil increasingly isolated on this issue. Each of these nations has 
been critical of industrialized countries for not doing enough to curb 
greenhouse-gas emissions, and rightly so. But in this case, they have 
only themselves to blame. ■

“The Montreal 
Protocol itself 
has become a 
bargaining chip 
in the climate 
negotiations.”

Collision course
What will scientists do if they fail to find the 
Higgs boson?

Largely unnoticed at the weekend, the Large Hadron Collider 
(LHC), the world’s most powerful particle accelerator, ended 
one hell of a run. Since March, protons had been whizzing  

more-or-less continuously around the collider’s 27-kilometre ring, 
located at CERN, Europe’s premier high-energy laboratory on the 
French–Swiss border near Geneva. At four points around the ring, 
protons collide at near-light-speed. The energies released are high 
enough to briefly create heavy particles, and physicists have been  
hoping for one above all others — the Higgs. 

The Higgs boson is a missing bolt in the standard model of  
particle physics. In popular parlance, it is known as the particle that 
gives all other particles mass. However, physicists like the Higgs (and 
its associated field) because the particle provides an elegant way to 
combine electromagnetism with the weak nuclear force. Such a step 
would create a single electroweak theory that is stronger than its 
two parts. It would also consolidate the four known forces into three 
— bringing researchers closer to an ultimate theory of everything. 
There are good reasons to hope that the Higgs is there, but nothing 
in nature requires it. Already in August, physicists saw one possible 
signal sink from view. 

With the end of this year’s run, the two largest detectors at the LHC 
have each collected six inverse femtobarns (about 42×1013 collisions 
worth) of data. Crucially, that is enough to tell whether the Higgs 
takes the form that physicists believe it must for it to give mass and 
unify forces.

In other words, if the Higgs does not exist, then the world will  
probably be told so within weeks. (Or at least that scientists are 95% 
sure that it does not exist.)

A Higgs no-show would certainly create a public-relations  
headache for CERN, for the field of high-energy physics and possibly 
for science itself. For better or worse, the boson is popularly referred 
to as the ‘God particle’. Scientists forced to admit that they have seen 
no sign of it would no doubt face the wrath of non-believers — the 
kind that asks where decades of hard graft and taxpayers’ billions 
have gone.

In September, CERN’s council discussed a report on ‘The  
scientific significance of the possible exclusion of the SM Higgs 
boson in the mass range 114–600 GeV and how it should be best 
communicated’. The public version of the document, available 
online, emphasizes that the failure to find the Higgs would be just 
as exciting as a discovery. Privately, discussions are under way on 
whether the lab should announce that a negative result ‘excludes’ 
the Higgs, which sounds final, or merely ‘disfavours’ it — as 95% 
leaves a bit of wriggle room. 

Spin aside, scientists are unlikely to panic. If the predicted Higgs is 
not there, they will stick to their plans and collect additional data in 
next year’s run. If that does not turn up a signal, then they will have to 
wait for more than a year for the LHC to undergo an upgrade that will 
allow it to run at twice its current energy. At these higher energies, the 
standard model becomes much less predictable, and researchers will 
either find something new, or they will greatly improve their under-
standing of the existing theory. The collisions that happen in the LHC 
are complex, as is the analysis, and this extra effort could take years.

If high-energy physicists eventually find some-
thing new, then the field may flourish. If they 
only refine the existing models, it may eventually 
fade. Regardless, the LHC does what experiment 
must: it puts a good hypothesis to the test. ■ 

 NATURE.COM
To comment online, 
click on Editorials at:
go.nature.com/xhunqv

6  |  N A T U R E  |  V O L  4 7 9  |  3  N O V E M B E R  2 0 1 1

EDITORIALSTHIS WEEK

© 2011 Macmillan Publishers Limited. All rights reserved


	Collision course



