
WHY DO WE NEED THE “AXION”?
All axion models predict a very light 
and electrically neutral particle which 
interacts very weakly with ordinary 
matter. Its properties and possible 
abundance in the early Universe make 
axions one of the leading candidates 
for the dark matter in the Universe.

The CERN Axion Solar Telescope 
(CAST) aims to shed light on a 30 
year old riddle of particle physics by 
detecting axions originating from 
the 15 million degree plasma in the 
Sun's core. 

To detect axions we 
first have to convert 
them into photons in 
a strong magnetic 
field perpendicular 
to the path of the 
axions and then use 
x-ray detectors to 
register what comes 
out.

The axion-photon               conversion
probability is proportional to the 
square of  both the strength and 
length of the magnetic field. Such a 
long and strong 
magnetic field is 
obtained by using 
a decommissioned  
LHC test magnet (~10m long magnet 
producing ~9T magnetic field at 1.8K)

Axions have been proposed as a solution to the 
strong CP problem  of the Standard Model of 
particle physics. Quantum Chromo-Dynamics 
which explains the strong nuclear force, which 
keeps the nuclei of the atoms together, seems 
to obey the CP symmetry perfectly whereas the 
other forces do not.

This theoretical problem is solved by postulating 
the  existence of a new particle called axion 
which has not been observed yet. 
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               We   use   gaseous
               ( MicroMegas ) and
               solidstate   ( CCD )
               detectors. CAST 
is able to track the sun 1,5 
hours during sunrise and 1,5 
hours during sunset. During 
the rest of the day the 
detectors still run for 
background measurements. 

An axion signal would yield excess counts during tracking. In the 
absence of such a signal we are able to put limits on the mass and 
coupling of the axion: we have reached the best limits ever!

Turkey contributes to the 
running of the experiment 
especially about the operation 
and data analysis of the 
MicroMegas detector. 

http://cern.ch/cast

Participating Institute: 
Dogus University / İstanbul
http://www.dogus.edu.tr

in collaboration with

Bogazici University
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