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In QCD and Cosmology
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But we don’t know what the dark energy or what the dark matter is

Science (20 June 2003)

• A particle relic from the Big Bang is strongly imp lied for DM
—WIMPs ?
—Axions ?
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Energy exchange between 
Galactic Halo Axions and E&M field

Galactic halo axions have speeds � =10-3
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If linearly polarised light enters a birefringent medium
with its polarisation vector at 45 degrees to the axis 
(field) direction, the two components of this vector, 
parallel and normal to the axis, will propagate with 
different velocities and become out of phase. When 
exiting the medium the light polarisation state will have 
changed from linear to elliptical.  This causes retardation of 

the real photon � ellipticity.

This causes loss of photons 
in the beam � dichroism.

virtual production

real production
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Magnetic field: B = 9T
Length: L = 10m

X-ray detector requirements:

� Low background rate.

� Positional sensitivity.

� Fiducial area ~14cm2.

� Good energy resolution.

� Excellent stability.
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� Low background materials

� The operating gas is at 
atmospheric pressure.

� 104 amplification is easily 
achievable.

� High field ratio: 100% 
electron transparency.

� No space charge effects due 
to fast collection of positive 
ions.  

Sensitive region

Gassiplex cards

Development/construction/operation

Saclay-Demokritos-CERN

Drift space
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The Micromegas of CAST in action

Stable operation at < 1 Hz
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