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New discoveries about magnetic field lines and the first-ever direct observation of their
reconnection in space are offering hope that scientists will learn how to unlock fusion
power as an energy source in the future.

"The reconnection processes in the
[Earth's] magnetosphere and in
fusion devices are the same animal,"
said James Drake, a University of
Maryland physicist.

Space contains magnetic fields that
direct the flow of plasma, an
energetic fourth state of matter
consisting of positive ions and
electrons. The plasma particles
normally follow the paths of the
magnetic field lines like streams of
cars following highways.

Magnetic reconnection can release
that stored energy when two
magnetic field lines bend towards each other and fuse to create new field lines. The
effect is not unlike an earthquake forcibly realigning parallel highways into perpendicular
routes and channeling cars along the newly created paths. Although some released
plasma energy travels in a straight line — called a super-Alfvenic electron jet — other
plasma particles fan out as though escaping the opening of a trumpet.

The effect not only fascinates astrophysicists but also frustrates efforts on Earth to
create sustained energy sources through fusion. Experimental fusion reactors force
atomic particles to fuse together and release energy as plasma. The plasma is
contained within a "magnetic bottle," or a cage of magnetic field lines, so that the high
plasma temperatures can maintain the fusion reaction.

However, magnetic reconnection can break the magnetic bottle and allow plasma to
reach the colder walls of the reactor where fusion will not sustain itself.
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Drake became interested in the topic when he looked at early fusion studies and
realized how many theories at the time were "dead wrong" about magnetic
reconnection. To learn more about the phenomenon, he had to look beyond Earth.

"I started realizing some of the best magnetic reconnection data is in space," Drake
said.

During a sabbatical at the University of California-Berkeley, the theoretical physicist
happened to work in the same office as Tai Phan, an observational physicist who was
looking at magnetic field data from the European Space Agency's Cluster satellites.

"I was doing theory, Tai was doing data and we suddenly saw this correspondence,"
Drake marveled. "It was purely accidental."

The four Cluster satellites crossed through a turbulent plasma region just outside
Earth's magnetic field in January 2003, when they happened to run into an area where
magnetic reconnection had occurred. Physicists thought such areas, known as electron
diffusion regions, were just over six miles long and so spacecraft would probably miss
them in the vastness of space.

Instead, a new look at the Cluster data showed that the electron diffusion region
measured 1,864 miles long — 300 times longer than early theoretical expectations and
still four times longer than seen in the latest astrophysics simulations. That also marked
the first ever direct observations of magnetic reconnection in space.

Although the basic physics behind magnetic reconnection remain a mystery, Cluster
promises that future missions have a good chance of further examining the
phenomenon. One example is NASA's Magnetospheric Multiscale mission, which will
consist of four spacecraft that study why the plasma particles can become "unfrozen" or
unstuck from the magnetic field lines they normally travel along. Magnetic reconnection
is simply the most "dramatic" example of this, Drake said.

Such an energy release amounts to a conversion of magnetic energy into particle
energy, which can occur in black hole jets and drives solar flares. Drake hopes to
someday create a computer model that can accurately describe the conversion process
— and if scientists can also apply some understanding towards improving fusion
reactors, so much the better.

VIDEO: Massive Outburst
VOTE NOW: The Strangest Things in Space
Top Ten: Wildest Weather in the Galaxy

Original Story: Space Magnetism May Hold Secret to Fusion Power

Visit SPACE.com and explore our huge collection of Space Pictures, Space Videos,
Space Image of the Day, Hot Topics, Top 10s, Multimedia, Trivia, Voting and Amazing
Images. Follow the latest developments in the search for life in our universe in our SETI:
Search for Life section. Join the community, sign up for our free daily email newsletter,
listen to our Podcasts, check out our RSS feeds and other Reader Favorites today!

RECOMMEND THIS STORY

Recommend It: Average (40 votes)

ASSIGNMENT EARTH

Planet Profiled
Explore the world's
wonders and the
battle to save them.

MOST POPULAR

Popular Science
The most popular
science news stories
and photos.

» All Most Popular

Add headlines to your
personalized My Yahoo! page
(About My Yahoo! and RSS)

Science - SPACE.com

Science - Energy

» More news feeds

NEWS ALERTS

Get an alert when there
are new stories about:

European Space Agency

University of Maryland

Earth

NASA

University of California-
Berkeley

Add Selected Alerts
» More alerts

http://us.rd.yahoo.com/dailynews/space/sc_space/storytext/spacemagnetismmayholdsecrettofusionpower/26226778/SIG=12clu4t2j/*http://www.space.com/scienceastronomy/planetearth/cluster_meet_000816.html
http://us.rd.yahoo.com/dailynews/space/sc_space/storytext/spacemagnetismmayholdsecrettofusionpower/26226778/SIG=122fr7mgc/*http://www.space.com/scienceastronomy/blackhole_jets_040817.html
http://us.rd.yahoo.com/dailynews/space/sc_space/storytext/spacemagnetismmayholdsecrettofusionpower/26226778/SIG=126veq3mn/*http://www.space.com/scienceastronomy/080122-st-sunshine-hinode.html
http://us.rd.yahoo.com/dailynews/space/sc_space/storytext/spacemagnetismmayholdsecrettofusionpower/26226778/SIG=127pkff1v/*http://www.space.com/php/video/player.php?video_id=250407Sun_outburst
http://us.rd.yahoo.com/dailynews/space/sc_space/storytext/spacemagnetismmayholdsecrettofusionpower/26226778/SIG=11dttnuk9/*http://www.space.com/bestimg/?cat=strangest
http://us.rd.yahoo.com/dailynews/space/sc_space/storytext/spacemagnetismmayholdsecrettofusionpower/26226778/SIG=126b6g44q/*http://www.space.com/scienceastronomy/060703_wild_weather_top10.html
http://us.rd.yahoo.com/dailynews/space/sc_space/storytext/spacemagnetismmayholdsecrettofusionpower/26226778/SIG=12eip4c64/*http://www.space.com/businesstechnology/080206-tw-magnetic-reconnection.html
http://us.rd.yahoo.com/dailynews/space/sc_space/storytext/spacemagnetismmayholdsecrettofusionpower/26226778/SIG=11f9ij66b/*http://www.space.com/php/siteinfo/RSSinfo.php
http://us.rd.yahoo.com/dailynews/space/sc_space/storytext/spacemagnetismmayholdsecrettofusionpower/26226778/SIG=112t85lr1/*http://www.space.com/quiztrivia/
http://us.rd.yahoo.com/dailynews/space/sc_space/storytext/spacemagnetismmayholdsecrettofusionpower/26226778/SIG=115ep0brm/*http://www.space.com/searchforlife/
http://us.rd.yahoo.com/dailynews/space/sc_space/storytext/spacemagnetismmayholdsecrettofusionpower/26226778/SIG=111i0so8e/*http://www.space.com/php/video/
http://us.rd.yahoo.com/dailynews/space/sc_space/storytext/spacemagnetismmayholdsecrettofusionpower/26226778/SIG=11f9ij66b/*http://www.space.com/php/siteinfo/RSSinfo.php
http://us.rd.yahoo.com/dailynews/space/sc_space/storytext/spacemagnetismmayholdsecrettofusionpower/26226778/SIG=115fh2k42/*http://www.space.com/amazingimages/
http://us.rd.yahoo.com/dailynews/space/sc_space/storytext/spacemagnetismmayholdsecrettofusionpower/26226778/SIG=111jjjt1n/*http://www.space.com/hottopics/
http://us.rd.yahoo.com/dailynews/space/sc_space/storytext/spacemagnetismmayholdsecrettofusionpower/26226778/SIG=11j6beaob/*http://www.space.com/php/multimedia/imagegallery/
http://us.rd.yahoo.com/dailynews/space/sc_space/storytext/spacemagnetismmayholdsecrettofusionpower/26226778/SIG=10uklhmc7/*http://www.space.com/voting/
http://us.rd.yahoo.com/dailynews/space/sc_space/storytext/spacemagnetismmayholdsecrettofusionpower/26226778/SIG=10tm5p44d/*http://www.space.com/top10/
http://us.rd.yahoo.com/dailynews/space/sc_space/storytext/spacemagnetismmayholdsecrettofusionpower/26226778/SIG=115egomhc/*http://www.space.com/imageoftheday/
http://us.rd.yahoo.com/dailynews/space/sc_space/storytext/spacemagnetismmayholdsecrettofusionpower/26226778/SIG=117g0ai4t/*http://www.space.com/readerfavorites/
http://us.rd.yahoo.com/dailynews/space/sc_space/storytext/spacemagnetismmayholdsecrettofusionpower/26226778/SIG=111m750r5/*http://www.space.com/community/
http://us.rd.yahoo.com/dailynews/space/sc_space/storytext/spacemagnetismmayholdsecrettofusionpower/26226778/SIG=10m6rt8b7/*http://www.space.com
http://us.rd.yahoo.com/dailynews/space/sc_space/storytext/spacemagnetismmayholdsecrettofusionpower/26226778/SIG=112c4jpam/*http://www.space.com/multimedia/
http://news.yahoo.com/video/2714
http://news.yahoo.com/mp/1689;_ylt=ArDNsCvwE_Q8ofpm5xEUinr737YB
http://news.yahoo.com/i/964;_ylt=ApPF3HRCSuZ5nUWaWBIztSP737YB


3/12/08 3:07 PMSpace Magnetism May Hold Secret to Fusion Power - Yahoo! News

Page 3 of 3file:///Users/drake/Library/Mail%20Downloads/Space%20Magnetism%20Drake.webarchive

Science News Most Viewed - Science

Science Video

Yahoo! - My Yahoo! - MailSearch:  All News  Search  Advanced

Home  U.S  Business  World  Entertainment  Sports  Tech  Politics  Science  Health  Travel  Most Popular  Odd News  Opinion

Copyright © 2008 SPACE.com.
Copyright © 2008 Yahoo! Inc. All rights reserved.

Questions or Comments
Privacy Policy -Terms of Service - Copyright/IP Policy - Ad Feedback

» Recommended Stories

Embryos created with DNA from 3 people AP

Atlantis cleared for Thursday launch AP

Dad baboons help their daughters mature AP

Nature giving way to virtual reality AP

Russian space cargo ship launched AP

Marriage: It's Only Going to Get Worse
LiveScience.com
Head lice came with us out of Africa: study
Reuters

Tornado threat continues weather.com

Embryos created with DNA from 3 people AP

Dad baboons help their daughters mature AP

Calif. salmon collapse roils fishing industry AP
- Mon Feb 4, 8:31 AM ET
Scientists: VR test holds clues to
schizophrenia AP - Mon Feb 4, 1:36 PM ET

Green gadgets CNN - Fri Feb 1, 9:17 AM ET

A380 flies on alternative fuel Reuters - Fri Feb 1,
3:44 PM ET

http://news.yahoo.com/i/753;_ylt=ArB0IontATTDx4WBdtHi1lX737YB
http://news.yahoo.com/i/1700;_ylt=ArAw8iUunyu2UMEziPhmVa_737YB
http://news.yahoo.com/video/2470;_ylt=Anr7C0pEEryP6ZreQgHrBRv737YB
http://us.lrd.yahoo.com/_ylt=Auy81enIzjJV6SufBkklDOb737YB/SIG=10qfullpr/**http%3A//www.yahoo.com/
http://us.lrd.yahoo.com/_ylt=AtzdJtGUau4ePFr5WU2dQDL737YB/SIG=10rfos93v/**http%3A//mail.yahoo.com/
http://my.yahoo.com/;_ylt=Ar77H1Rd4_cdsAbiR3yhNpL737YB
http://us.lrd.yahoo.com/_ylt=Avqn67vuLcJD2FJtJzOOK23737YB/SIG=11fc2frmg/**http%3A//news.search.yahoo.com/news/advanced
http://news.yahoo.com/i/755;_ylt=AghNXMCY7DFFhQUjJnCKXbD737YB
http://news.yahoo.com/;_ylt=AoRATAfTwQzVoEOj_3KaAkj737YB
http://news.yahoo.com/i/738;_ylt=ArXnW69ivbb06dBfkDLmU83737YB
http://news.yahoo.com/i/753;_ylt=AmLVU.Zq5p6r6n53CBdevob737YB
http://news.yahoo.com/i/721;_ylt=ArdK74eOtEDyZqYcRsr.XYT737YB
http://news.yahoo.com/i/751;_ylt=Aip3JXYVxhM6qYhiJfjAy5b737YB
http://news.yahoo.com/i/749;_ylt=AtV1QchqeIwJKozeJEThnQ3737YB
http://news.yahoo.com/i/964;_ylt=AoHMFCKYydD0hV9fIYgFKtr737YB
http://news.yahoo.com/i/2683;_ylt=AmE5rZk0uCJkwpAPsLVR1YX737YB
http://news.yahoo.com/i/762;_ylt=Apbu2HK_n4TblCthz8SYv0b737YB
http://news.yahoo.com/i/757;_ylt=ApD3isvMvWgKp7Luhi7jYGn737YB
http://news.yahoo.com/i/703;_ylt=Aosc_IG7Bwn92AMLQKghgOL737YB
http://news.yahoo.com/i/742;_ylt=Ap2mXkkvoOYAXFGLukXZyJb737YB
http://news.yahoo.com/i/718;_ylt=AksvWK._NTlRpVKpNMhAIab737YB
http://us.rd.yahoo.com/dailynews/space/SIG=grdpua;_ylt=Ai35xdQvQLOmBarEvF.aqND737YB/*http://www.SPACE.com/
http://us.ard.yahoo.com/SIG=14smid69m/M=224039.1983420.3465435.1919853/D=news/S=28762107:FOOT/_ylt=AtjWptoACxrqo2jqfAnf0Ln737YB/Y=YAHOO/EXP=1202336165/L=OHGkodG_Rt0jxdKoRdfk1wB5gQJqBEeqFYUACNJB/B=HabxNUSOxI8-/J=1202328965595447/A=1030392/R=3/SIG=1136qnvkg/*http://docs.yahoo.com/info/terms/
http://us.ard.yahoo.com/SIG=14smid69m/M=224039.1983420.3465435.1919853/D=news/S=28762107:FOOT/_ylt=AtjWptoACxrqo2jqfAnf0Ln737YB/Y=YAHOO/EXP=1202336165/L=OHGkodG_Rt0jxdKoRdfk1wB5gQJqBEeqFYUACNJB/B=HabxNUSOxI8-/J=1202328965595447/A=1030392/R=1/SIG=1124ddvo1/*http://help.yahoo.com/help/news/
http://us.ard.yahoo.com/SIG=14smid69m/M=224039.1983420.3465435.1919853/D=news/S=28762107:FOOT/_ylt=AtjWptoACxrqo2jqfAnf0Ln737YB/Y=YAHOO/EXP=1202336165/L=OHGkodG_Rt0jxdKoRdfk1wB5gQJqBEeqFYUACNJB/B=HabxNUSOxI8-/J=1202328965595447/A=1030392/R=2/SIG=11a1ak88p/*http://privacy.yahoo.com/privacy/us/news
http://us.ard.yahoo.com/SIG=14smid69m/M=224039.1983420.3465435.1919853/D=news/S=28762107:FOOT/_ylt=AtjWptoACxrqo2jqfAnf0Ln737YB/Y=YAHOO/EXP=1202336165/L=OHGkodG_Rt0jxdKoRdfk1wB5gQJqBEeqFYUACNJB/B=HabxNUSOxI8-/J=1202328965595447/A=1030392/R=4/SIG=11lp7krrc/*http://docs.yahoo.com/info/copyright/copyright.html
javascript:ADFlaunch()
http://news.yahoo.com/s/ap/20080206/ap_on_sc/embryo_research;_ylt=AicXY82qMifyBj4c6Bm4Aaj737YB
http://news.yahoo.com/s/ap/20080205/ap_on_sc/space_shuttle;_ylt=AhqZzr7moib3rivzcVixY7_737YB
http://news.yahoo.com/s/ap/20080205/ap_on_sc/daddy_s_little_girl;_ylt=Av1zhhJ73.I6jktBbc__CHL737YB
http://news.yahoo.com/s/ap/20080205/ap_on_sc/communing_without_nature;_ylt=AiCq_MP5thAF6QeyN0KzsHn737YB
http://news.yahoo.com/s/ap/20080205/ap_on_sc/russia_space_station;_ylt=Ai27f7d4KtR1RS3YXjzxmOX737YB
http://news.yahoo.com/s/livescience/20080205/sc_livescience/marriageitsonlygoingtogetworse;_ylt=AtdVXrFNancJWjbT4Ki5pU3737YB
http://news.yahoo.com/s/nm/20080206/sc_nm/lice_mummies_dc;_ylt=Aktkr4rqduOm.ZdF28I28NH737YB
http://news.yahoo.com/s/wcom/20080206/we_wcom/tornado_threat_continues;_ylt=AgPqSPCEmPaP1GWoaUeFjOX737YB
http://news.yahoo.com/s/ap/20080206/ap_on_sc/embryo_research;_ylt=AkMncJcBX0J9RpHT.FSiX4v737YB
http://news.yahoo.com/s/ap/20080205/ap_on_sc/daddy_s_little_girl;_ylt=AqtNuONOhT3lKxqiaOxyGJz737YB
javascript:void(window.open('http://cosmos.bcst.yahoo.com/up/ynews;_ylt=AuFRgGx.335BXogeWsmVUgT737YB?ch=4226722&cl=6295670&lang=en','playerWindow','width=793,height=608,scrollbars=no'));
javascript:void(window.open('http://cosmos.bcst.yahoo.com/up/ynews;_ylt=ArfoSaoNdmWybvUQUhhEwrD737YB?ch=4226721&cl=6302427&lang=en','playerWindow','width=793,height=608,scrollbars=no'));
javascript:void(window.open('http://cosmos.bcst.yahoo.com/up/ynews;_ylt=Aj3muvRA6igCQqJSA7TvrLj737YB?ch=4226724&cl=6224864&lang=en','playerWindow','width=793,height=608,scrollbars=no'));
javascript:void(window.open('http://cosmos.bcst.yahoo.com/up/ynews;_ylt=Ajp64M4RUnAw0oqUW_JP8Pv737YB?ch=4226724&cl=6229218&lang=en','playerWindow','width=793,height=608,scrollbars=no'));

