
This week–

ONE of the grandest visions of 
physics could be a mirage. 
Conventional thinking has it  
that all the fundamental forces  
of nature diverged from one 
single force soon after the big 
bang. Now it seems that quantum 
effects may make it impossible to 
prove if this idea is correct.

In the 1970s, data from the 
Large Electron Positron Collider at 
CERN near Geneva hinted that the 
strong, weak and electromagnetic 
forces were beginning to 
converge at the energies created 
during particle collisions. By 

extrapolating this convergence to 
much higher energies, physicists 
speculated that the forces would 
become indistinguishable at 
around 1016 gigaelectronvolts. The 
universe was in this energy state 
soon after the big bang, which 
suggests that all the forces may 
once have been unified.

Now Xavier Calmet of the 
Catholic University of Louvain  
in Belgium and his colleagues 
argue that it may be impossible  
to prove if this theory is right via 
any conceivable experiment in  
a particle accelerator. 

The problem is that the high 
energy levels at which unification 

of all the forces is thought to 
occur is close to the “Planck scale”, 
at which quantum fluctuations in 
space-time become strong. These 
fluctuations may create huge 
uncertainties in the strengths 
of the forces at this scale, says 
Calmet. If true, it would mean 
that all bets are off as to how the 
forces will actually behave at high 
energies – no matter what the 
data from particle accelerators 
might suggest in the future.

The researchers’ calculations 
explored whether the existence 
of “supersymmetric” particles 
would make a difference to the 
Planck scale. Supersymmetry 
models, devised to tackle inherent 
problems with standard theories 
of unification, suggest that 
every particle has a high-energy 
partner. The existence of all these 
extra supersymmetric particles 
reduces the Planck scale, causing 
enough uncertainty to make it 
impossible to tell if unification 
does occur at higher energies. 
The results will appear in Physical 
Review Letters (www.arxiv.org/
abs/0809.3953).

Calmet admits all this is “a bit 
depressing”, because it dashes 
hopes of a grand unified theory 
emerging from the relatively low-

energy measurements made  
at the Large Hadron Collider at 
CERN. “We have shown that this  
is virtually impossible,” he says. 
“We’ll never find out whether 
unification happens by doing 
low-energy measurements.”

Frank Wilczek of the 
Massachusetts Institute of 
Technology says the paper 
provides a “salutary warning”  
but thinks that there is no reason 
to panic just yet. Calculating 
quantum effects at high energies 
is mainly guesswork, he says, and 
they may turn out not to be as 
strong as expected. Results from 
the LHC will put us in a better 
position to judge, he adds.  l

Quantum brings no 
solace to physicists

MOVIES starring the superhero 
Spiderman may rake in millions at 
the box office, but the humble spider 
inspires fear and loathing quite 
unlike that of other creepy-crawlies.

A third of women and a fifth of 
men admit to being scared of 
spiders. And an obvious explanation 
is that we have evolved a dread  
of spiders because they can be 
poisonous. However, psychologist 
Georg Alpers at the University of 
Würzburg, Germany, and his team 
believe that if this theory is correct, 
we would be just as afraid of stinging 
insects such as bees and wasps. 

To find out if this was the case, 
Alpers’s team asked 76 students to 
rate photos of spiders, wasps, bees, 
beetles, butterflies and moths on 
three counts: how much fear and 
disgust they inspired and how 
dangerous the students felt they 
were. It transpired that spiders 
triggered far greater fear and disgust 
than any of the other creatures and 
were believed to be more dangerous 
(Evolution and Human Behaviour, 
DOI: 10.1016/j.evolhumbehav. 
2008.08.005). 

Stuart Hine, an entomologist at 
London’s Natural History Museum, 
thinks fear of spiders is probably  
a learned behaviour. You only have  
to see someone standing on a chair 
screaming “Spider! Spider!” to pick 
up on that fear, he explains. “It 
stems back to the days of plagues 
when people suspected anything 
that crawled out of the thatch as 
carrying disease.”  Paul Marks  l

Why we love  
to hate the 
humble spider

“We will never find out whether 
unification of all the forces 
happens by doing measurements 
at the Large Hadron Collider”

MICHAEL BROOKS

14 | NewScientist | 15 November 2008 www.newscientist.com


