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Search for Solar Axions
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Operation, data taking: R. Kotthaus, T. Rashba, Y. Wong
Axion and solar physics: A. Mirizzi, G. Raffelt, T. Rashba,
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Motivation to search for the AXION

. Solve the ,,Strong CP Problem® (EDM(n) < 0.29x10 ecm)
(Peccel-Quinn mechanism)

» finda DARK MATTER candidate
(,,invisible* Axion)

« relation to e.m. properties of ,, Topological Insulators*

Wilczek, 1987; Qi, Taylor, Zhang, Phys. Rev. B78, 195424 (2008); D. Hsieh et
al, Nature 452, 970 (2008)

M. Franz: High-energy physics in a new guise, “Viewpoint™: Physics 1, 36 (2008)
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Extending a-y coherence to higher m, values

Fill the magnetic channels with Helium gas wmp m, > ()

m3-mj R I
/=2 Pl@—y)= ZWQB e¥dz — ZLW (BL )2
AraN 7 N.: number of electrons/cm3
m, z\/ m, == 28-9\/ AP eV (Z): gas density (g/cmd)

p<0.38x10-% g/cm? (He* vapour pressure at 1.8°K)== m, ~ 0.40 eV
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Conversion probability
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CAST Phase 11

search for eV-scale axions

Step 1. He*at T =1.8 K, p <14 mbar

N 0.02 <m, <0.39 eV
. 160 pressure settings (Ap = 0.09 mbar)
a’ 2 x 1.5 h sun tracking each setting
o’ Nov. 2005 — Dec. 2006
1 — Step2:  HelatT=1.8K, 14 <p <120 mbar
m <12 eV
B ~ 1000 pressure settings!
4 2 X 45 min sun tracking each setting
S Jan. 2008 — 2010 (2008: 215 p-settings)

Axion mass [eV]
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CAST Helioscope
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CAST Telescope
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CCD performance 2008
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Total Amount of Moles: |s the sum of the corresponding number of moles of all the gas in every

measurable volume of the system.

Equivalent Pressure in Storage Volume: |s the equivalent pressure of having the “total amount of

maoles” in the storage volume.




CAST Phase Il: He cold windows

‘ Gas transmission 5m path length
' y Window tranmission for given thickness in microns
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The invisible Axion
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E. Arik et al (CAST Coll.): Probing eV-scale axions with CAST,
MPP-2008-138, hep-ex/0810.4482, JCAP (subm.)



He* 90 min tracking result
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True Colour Event Image
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True Colour Event Image C09_07_10_060530_02000
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The invisible Axion
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E. Arik et al (CAST Coll.): Probing eV-scale axions with CAST,
MPP-2008-138, hep-ex/0810.4482, JCAP (subm.)



Recent CAST Publications

E. Arik et al ( CAST Coll.): Probing eV-scale axions with CAST,
JCAP(submitted), MPP-2008-138, hep-ex/0810.4482

Adriamonje et al (CAST Coll.): An improved limit on the axion-photon
coupling from the CAST experiment, JCAP 04 (2007) 010

K. Zioutas et al (CAST Coll.): First results from the CERN Axion Solar
Telescope, Phys. Rev. Lett. 94 121301 (2005)

CCD telescope: M. Kuster et al, The X-ray Telescope of CAST,

New J. Phys. 9 (2007), 169
TPC detector: D. Autiero et al, The CAST Time Projection Chamber,
New J. Phys. 9 (2007), 171

Micromegas detector: P. Abbon et al, The Micromegas detector of the
CAST experiment, New J. Phys.9 (2007), 170



