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From The Economist print edition

The good news is reality exists. The bad is it’s even stranger than people
thought

“HOW wonderful that we have met with a paradox. Now we have some hope of
making progress.” So said Niels Bohr, one of the founders of quantum mechanics.
Since its birth in the 1920s, physicists and philosophers have grappled with the
bizarre consequences that his theory has for reality, including the fundamental truth
that it is impossible to know everything about the world and, in fact, whether it really
exists at all when it is not being observed. Now two groups of physicists, working
independently, have demonstrated that nature is indeed real when unobserved. When
no one is peeking, however, it acts in a really odd way.

In the 1990s a physicist called Lucien Hardy proposed a thought experiment that
makes nonsense of the famous interaction between matter and antimatter—that when
a particle meets its antiparticle, the pair always annihilate one another in a burst of
energy. Dr Hardy’s scheme left open the possibility that in some cases when their
interaction is not observed a particle and an antiparticle could interact with one
another and survive. Of course, since the interaction has to remain unseen, no one
should ever notice this happening, which is why the result is known as Hardy’s
paradox.

This week Kazuhiro Yokota of Osaka University in Japan and his colleagues
demonstrated that Hardy’s paradox is, in fact, correct. They report their work
in the New Journal of Physics. The experiment represents independent
confirmation of a similar demonstration by Jeff Lundeen and Aephraim
Steinberg of the University of Toronto, which was published seven weeks ago in
Physical Review Letters.

The two teams used the same technique in their experiments. They managed to do
what had previously been thought impossible: they probed reality without disturbing
it. Not disturbing it is the quantum-mechanical equivalent of not really looking. So
they were able to show that the universe does indeed exist when it is not being
observed.

The reality in question—admittedly rather a small part of the universe—was the
polarisation of pairs of photons, the particles of which light is made. The state of one
of these photons was inextricably linked with that of the other through a process
known as quantum entanglement.

The polarised photons were able to take the place of the particle and the antiparticle
in Dr Hardy’s thought experiment because they obey the same quantum-mechanical
rules. Dr Yokota (and also Drs Lundeen and Steinberg) managed to observe them
without looking, as it were, by not gathering enough information from any one
interaction to draw a conclusion, and then pooling these partial results so that the
total became meaningful.

What the several researchers found was that there were more photons in some places
than there should have been and fewer in others. The stunning result, though, was
that in some places the number of photons was actually less than zero. Fewer than
zero particles being present usually means that you have antiparticles instead. But
there is no such thing as an antiphoton (photons are their own antiparticles, and are
pure energy in any case), so that cannot apply here.

The only mathematically consistent explanation known for this result is therefore
Hardy’s. The weird things he predicted are real and they can, indeed, only be seen by
people who are not looking. Dr Yokota and his colleagues went so far as to call their
results “preposterous”. Niels Bohr, no doubt, would have been delighted.

Back to top ^^

Readers' comments

Readers have commented on this article (the window for new comments is now
closed).

Comment (26)

Recommend (97)

E-mail

Print

Reprints & permissions

Advertisement

Share

Home

This week's print edition

Daily news analysis

Opinion
All opinion
Leaders
Letters to the Editor
Blogs
Columns
KAL's cartoons
Correspondent's diary
Economist debates

World politics
All world politics
Politics this week
International
United States
The Americas
Asia
Middle East and Africa
Europe
Britain

Special reports

Business
All business
Business this week
Management
Business education

Finance and economics
All finance and economics
Economics focus
Economics A-Z

Markets and data
All markets and data
Daily chart
Weekly indicators
World markets
Currencies
Rankings
Big Mac index

Science and technology
All science and technology
Technology Quarterly

Technology Monitor

Books and arts
All books and arts
Style guide

People
People
Obituaries

Diversions

Audio and video
Audio and video library
Audio edition

The World In
The World in 2009
The World in 2008
The World in 2007
The World in 2006
The World in 2005
The World in 2004

Research tools
All research tools
Articles by subject
Backgrounders
Economics A-Z
Special reports
Style guide

Quantum physics and reality | I'm not looking, honest! | The Economist http://www.economist.com/science/displaystory.cfm?story_id=13226725...

1 of 2 29/03/2009 7:30 PM



Advertisement

Jobs

Senior Education
Advisor

AusAID: Senior
Education Adviser |
The Economist Senior
Education…

Business / Consumer

Nigerian Equity/Bond
Research Portal

Nigerian Equities and
Bonds OnlineSerious
Investors will be
Pleas…

Tenders

Anna Lindh
Foundation: Opinion
Poll on Intercultural
Behaviours in the
Euro-Mediterranean
Region, Cairo, Egypt

…

Jobs

Programme Officer,
Special Interest Grants
(Health)

Oak Foundation: |
The Economist
Programme…

Business / Consumer

Apply Now - Own the
world's leading
Internet Consultancy.
No Previous tech
experience required.
Full Training and
Certification. Over
1500 successful
franchisees worldwide.

Tenders

Ministry of Tourism,
Industry and
Commerce: SUPPORT
FOR
COMPETITIVENESS
PROGRAMME,
REQUEST FOR
EXPRESSIONS OF
INTEREST -
SHORT-TERM
CONSULTANCY

About spons

About Economist.com About The Economist Media directory Staff books Career opportunities Contact us Subscribe Site feed

Copyright © The Economist Newspaper Limited 2009. All rights reserved. Advertising info Legal disclaimer Accessibility Privacy policy Terms & Conditions

Advertisement

Country briefings
All country briefings
China
India
Brazil
United States
Russia

My account home

Newsletters and alerts
Manage my newsletters
Manage my e-mail alerts
Manage my RSS feeds
Manage special-offer alerts
More »

Print subscriptions
Subscribe to The Economist
Renew my subscription
Change my print
subscription delivery, billing
or e-mail address
Pay my bill
Activate premium online
access
Report a missing copy
Suspend my subscription
More »

Digital subscriptions
Subscribe to
Economist.com
Manage my subscription
Mobile edition
Audio edition
Download screensaver
More »

Classifieds and jobs

The Economist Group
About the Economist Group
Economist Intelligence Unit
Economist Conferences
Intelligent Life
CFO
Roll Call
European Voice
EuroFinance
Reprints and permissions

EIU online store

Economist shop

Quantum physics and reality | I'm not looking, honest! | The Economist http://www.economist.com/science/displaystory.cfm?story_id=13226725...

2 of 2 29/03/2009 7:30 PM


