
NASA says a huge solar storm could knock out 
Earth's electronics in 2013. Should we stock up on 

candles and tins of tuna, asks Crispin Andrews? 

YOU WAKE UP without an alarm 
clock blasting into your ears 
and know straight away that 
something's wrong. You hit the 
light switch but nothing happens. 
OK, so it's a power cut. 

But then you notice your 
mobile's dead too. You can't 
3 $ ou\ \ t e internet to \md out 
what's happening and your mum's 
frantic because the landline is 

fried, and she can't reach your 
sister. Dad fust wonders why 
his prize racing pigeons are 
late home. 

You head outside but the roads 
are empty apart from a huddle 
of people and an old man with 
his battery-powered, transistor 
radio. 'A huge solar storm has hit 
the Earth,' the newsreader says. 
'Please don't panic' • 





J HE SUN SOLAR STORM 
Exploding 
sunspots look 
pretty but the 
solar wind is 
100 million °C 
- scorchio? 

< Earlier this year, NASA's Dr 
Richard Fisher announced that we 
can expect a solar storm powerful 
enough to knock out national 
power grids sometime in 2013. 
The expected burst of magnetic 
energy from the Sun will create a 
geomagnetic storm in the Earth's 
upper atmosphere big enough 
to disrupt air travel and damage 
navigation devices. 

The geomagnetic storm 
will disrupt everything that's 
electronic,' says Dr Fisher. And yes, 
that does include your mobile. 
But the storm could have much 
more damaging results than just 
disabling Google Maps. Hospitals, 
police forces, air traffic control, in 
fact any vital service that relies on 
electricity, could be knocked out. 

If you're wondering why this 
hasn't happened before, it's 
because Earth's magnetosphere 
usually protects us from solar 
storms. Small ones fust light up the 
sky and interfere with a few radio 
signals. But, says Dr Fisher, 2013 
will be different. He says it will be 
the biggest solar bombardment 
since 1 September 1859. 

Before the telephone was 
invented, people relied on 
telegrams. That year's storm 
was so powerful it knocked out 
telegraph systems across Europe 
and North America. Pylons threw 
sparks and telegraph paper caught 
on fire. Some telegraph systems 
even received messages after 
power was cut, like something 
out of a Poltergeist movie. British 
astronomer Richard Carrington 
saw the link with the Sun first, and 
the storm was named after him. 

Unlike 1859, the world is now 
fully electronically connected. A 
Carrington storm in 2013 would 
devastate global communications. 
Supercomputers, sensitive to 
electro-magnetic fluctuations, 
operate power grids and trains. 
Two years ago, the National 
Academy of Sciences warned that 

a huge solar storm would cause 
20 times more economic damage 
than Hurricane Katrina, which cost 
theUS$8ibn. 

SPOT OF BOTHER 
So could the Sun really blast us 
back to the Stone Age, or is this 
just scaremongering? During solar 
maxima, the midpoint of the Sun's 
11-year magnetic cycle, hundreds 
of sunspots form on its surface. 
Solar storms begin when these 
regions of concentrated magnetic 
field lose their stability and can 
no longer be held down by the 
Sun's gravitational pull. 'They are 
suddenly released and erupt into 
space, fust like a coiled spring' says 
Dr Lucie Green from the Mullard 
Space Observatory. 

2013 is the next solar maxima 
and Dr Tony Phillips, who 
records geomagnetic storms on 
NASA's Space Weather Bureau at 
Spaceweather.com, says that the 
current solar cycle, 24, looks similar 
to the 1850's cycle before the 
Carrington event. 'Sunspots may 
be few in number,' he says, 'but 
they're not necessarily weak.' 

The light flash from an 
exploding sunspot is the solar 
flare. It reaches the Earth in eight 
minutes and ionises atoms in 
the Earth's upper atmosphere, 
disrupting radio waves. 'Sat Nav 
needs radio waves from satellites 
to work and planes that travel 
across polar regions also rely on 
radio waves for communication,' 
says Dr Green. 

We have been here before 
because in 2007 an intense burst 
of radio waves caused by a solar 
flare temporarily disrupted GPS 
devices around the world. But 
with enough warning, operators 
can send satellites offline during 
big flares, and hibernate sensitive 
electronics. In 2008, the US 
Department for Homeland Security 
unveiled a ground-based GPS 
backup system. 

The sun will be 
reaching its solar 
maxima in 2013 

THE AFTERBURNER 
The real danger, however, comes 
later. An exploding sunspot also 
fires out a huge cloud of plasma, 
called a coronal mass ejection 
(CMEj. It takes up to four days to 
hit the Earth's magnetosphere and 
it's this that causes the storm. 

A Carrington-sized CME would 
hit the Earth like a solar tsunami, 
shaking the magnetosphere and 
sending geomagnetic currents into 

Earth's upper atmosphere. 'These 
massive electric currents also run 
through cables in the ground,' says 
Dr Jim Wild, expert in space plasma 
physics at Lancaster University. 
This might sound like a neat power 
boost for your games console but 
solar storms run direct current, 
which would damage power grids 
running on alternating current. 
'The increased current in power 
lines could easily overwhelm 



( "If* 

Some experts 
claim that 
exploding 
sunspots are 
linked to extreme 
weather on Earth 

the system,' Dr Green adds. 
Bizarrely, another NASA scientist, 
Dr Freidemann Freund, says that 
the electric currents caused by 
CME geomagnetic storms can 
also create seismic thunder and 
lightning beneath the Earth's crust. 

He says that electric discharges 
from the Sun affect the ionosphere, 
atmosphere and the Earth's crust, 
creating a massive electrical circuit. 
A powerful enough storm could 

disrupt the circuit, 
causing tectonic 
movement and 
earthquakes. 

Astrophysicist Piers 
Corbyn, who uses 
solar energy to 
forecast weather, 
adds that a solar 
storm's magnetic effect on the 
Earth can also provoke extreme 
weather. 'Sunspots appeared a 

few days before the recent floods 
in Pakistan and, again, when 
Typhoon Megi hit Taiwan,' he says. 

TIME TO GET SCARED? 
Pigeons fly great distances when 
they migrate and have biological 
compasses. These are made from 
a mineral called magnetite that's 
wrapped in bundles of nerve cells. 
But geomagnetic storms interfere 
with pigeons' internal compasses. 
Dolphins and whales have similar 
problems, and some scientists have 
suggested that there are magnetic 
particles in human brains. 

So should we brace ourselves 
for a technical disaster? Dr Wild 
says not. 'fust because there will 
be more sunspots during the solar 
maxima, doesn't mean that any 
solar storms will be heading our 
way,' he says. 'Most storms head 
off harmlessly into space, only 
those that erupt when we're facing 
that part of the Sun come this way.' 

Corbyn wonders whether the 
whole thing is hyped up to justify 
money for certain projects. 'I'm 
not expecting an active solar cycle, 
although the world should keep 
getting colder until 2035/ he says. 
Even NASA's Dr Fisher doesn't 
know when the storm is coming. 

NASA and the European 
Space Agency monitor the Sun's 
surface. Their spacecraft orbit the 
Earth recording and measuring 
sunspots, flares and CMEs. Britain's 
National Risk Register has plans on 
how to deal with power cuts, and 
2013's predicted solar storm was 
high on the agenda for discussion 

at last summer's world 
security summit. 
'Governments have 

to spend money on more 
pressing priorities, like roads 

and schools,' Dr Wild says, 'but 
the risks with low-frequency, high-
impact events like earthquakes, 
tsunamis and solar storms are 
so great that it's sensible to take 
precautions before the event.' • 

CME factfile 

A large coronal mass ejection 
fCMEj would hit Earth at a 

million miles per hour with a 
trillion tonnes of charged plasma. 
A large CME unleashes the power 
of a billion H-bombs 

The solar wind is 1 million 
degrees Celsius and can move 

at 750km per second 

3During the 1859 solar storm, 
aurora boreal is were seen in 

Cuba and the South Pacific 

4In the Rocky Mountains, the 
sky lights were so bright that 

miners woke in the middle of the 
night and cooked breakfast 

5On 4 November 2003, the biggest 
recorded coronal mass ejection 

was classified as X28. A similar-sized 
earthquake would be 25 on the 
Richter scale. This year's quake in 
Chile [above] registered at 8.8 




