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Physics: Laser recreates conditions near a black hole
DOI: 10.1038/nphys1402

Lasers can be used to generate exireme states of matter similar to those produced in the vicinity of a
black hole, reports a study published online this week in Nature Physics. The ability to recreate these states
in the laboratory makes it much easer to study the processes that occur near black holes and other similarly
massive astrophysical objects, as well as to better interpret the astronomical measurements of these objects.

Most plasmas, including those that occur in the Sun, are composed of gas atoms that have been ionized
— or electrically charged — by collisions with electrons and hot gas atoms. The ionization of plasmas
surrounding a black hole, however, is driven by the immense flux of photons generated as matter is sucked
into the black hole. These ‘photoionized’ plasmas produce a characteristic X-ray spectrum that can is
detected by satellites orbiting the Earth. But photoionized plasmas are much more difficult to produce than
conventional plasmas.

To produce a photoionized plasma, Shinsuke Fujioka and colleagues use a 3000 gigawatt laser to cause
the implosion of a thin plastic pellet. The researchers found that the shape of the X-ray spectrum from the
resulting plasma was remarkably similar to those emanating from the binary stars Cygnus X-3, a black-hole
candidate, and Vela X-1, a neutron star, as measured by the Chandra X-ray satellite. The results suggest that
the commonly held understanding of the origin of certain parts of these spectra might be wrong — a fact that
could help astrophysicists improve their models of these and similar astrophysical systems.
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A star in a pellet Doi: 10.1038/Nphys1402

A team of researchers have used high-power lasers to reproduce the x-rays of stars inside a
small plastic pellet. Shinsuke Fujioka of Osaka University and his colleagues fire a system of 12
high-power green lasers at the pellet, which compress and heat it. As the pellet shrinks, carbon
atoms become superheated and release blackbody x-rays. The x-rays resemble those seen in
two distant systems where one star is orbiting another. The authors believe the study could help
refine models for such astronomical systems, and they also claim that the pellets might recreate
conditions at the edge of a black hole.
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