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Cern Axion Solar Telescope

Sunrise axions

Sunset
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L=10m, B=9 T

—>100 times better
than previous exp.




Magnet,platform,cryogenics

Looking at -
sunrise Tracking System:

Calibrated and correlated with
f celestial coordinates

Twice a year (September&March)
we can film the Sun through the
window



Tracking the Sun
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Detectors







Double polypropylene (C;H;) window

Zone A Zone B Zone C
Detector In-between chamber Tube
P=1 bar (Ar) P = 10 mbar P = 10® mbar
Window 1: .
with strongback A i B C
4 um poly. :
+0.3 um Al T
/

Window 2: —

BRI

4 um poly.  Micro T
valve 4 . J_ Gate valve
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new pumping unit CERN pumping unit
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TPC

Clean materials +
shielding
(polyethylene+copper+ancient lead)

Background under different conditions
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Period #] (oct-nov ‘02)

(dec’02 - jan’03)

Summary of TPC

data (up to Jan’03)
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Background data

Total Rate Time Evolution (restricted E range) | timeBEwoZ
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Preliminary Axion Exclusion Plot

Using only data set #9: il = I E%
- 4.7 hours of Sun tracking data =i S

- 58 hours of background with ik l '

reasonable stability =F o Eip il
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CAST Sensitivity
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Preliminary Axion Exclusion Plot
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The X-Ray Telescope

) . ~35% efficiency due
Paraboloid Hyperboloid .
Surfaces Sutfaces to I’EHECtlons
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-I-:ﬁc:‘:] Point
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@27 nested pairs of mirrors

* From 43 mm A (LHC magnet aperture) to ~Imm A

signal and background simultaneously

sighal-to-noise improvement




Test @MPE -Panter facility
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Space technology:

Spare part of the ABRIXAS
Space mission
" :_rJ

Telescope on the Magnet

T

with the CCD in place



*-Background:

~104 events keV-! s'lcm

Cu shield

H @ Efficiency close
e to 100% over the
:':j'-' 1 017 | CU.-K
e ‘ full energy range:
® B | Windowless
.H;_ A UL Threshold = 0.2 keV
Background,03.04.2;)03,l4 hrs DO I Prev. exp. > 3 keV
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Vacuum Conditions at CAST

LHC / AT-VAC group

*Requirements for the mirror contamination

*Residual gas analysis by J.P.Bojon



Contamination of the Mirror

-7 2~ -9
10-7 g/cm2~2.5 . 10-° moles/cm?2 We are approximately

~1.5 10% molecules/cm? speaking of 1 ML of

We want a coverage less than 1 monolayer to be
attained during 3 years vacuum operation
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..last minute .....



Micromegas

Mlcrnmegas Sun tracklng, 11 May 2003
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Micromegas

Micromegas calibration 55F«e.t, 11 May 2003
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TPC

Tracking / Background Spectrum_Tracking_01_ keY
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Conclusions

CAST : Status

Magnet ¥
Cryogenics v
Power Supply v
Sun tracking

Detectors:

TPC ¥
Micromegas
CCD ()
X-ray telescope v
May 1st 2003 > data taking
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Other (non)solar physics

CRAB AT NEAREST APPROACH TO THE SUN
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Kaluza-Klein Axions
@?2nd phase of CAST
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CAST Sensitivity
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SOLAX + COSME

TOKYO HELIOSCOPE

CAST PROSPECTS
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Preliminary Axion Exclusion Plot
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Already goes beyond
Tokyo result
L8
SOLAX + COSME
ﬁ'% -9 7 tokvoHeLioscore
=
=
3o
SO O
— CAST PROSPECTS (QCD axions)
(KK axions n=2 9=1)
(KK axions n=2 95=2)
-11
_1 2 T T T T
-4 -3 -2 -1 o} 1
g~ 2 X 10-10 GeVl (~20 limit) log[rmz, / eV]
Preliminary!
*Integral rate used only (more statistical refinements using spectral information could give better
result)

e Conservative cuts

*No efficiency correction (small change)



Background data

[Total Rate Time Evolution (restricted E rangdg) timeEwvo2

Evolution of background with time e
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Igor G. Irastorza 13" CAST Meeting - CERN 23.11.2002
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vTechnology for space X-ray telescopes

vRecycled for CAST
Igor G. Irastorza, CERN / Zaragoza U. IDM 2002, York, UK, September 2002






CAST Vacuum scheme

MA
T T+ bellows
g 3 magnet 1.8K 3 3 ‘7\
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\ cryostat's insulation vacuum / RGA
Residual Gas
Analyzer
Procedure

A baseline BLANK spectrum is obtained with valve closed
before any analysis

Valve is opened and a spectrum taken



