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Summary
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Photon regeneration

(a) Wwall

Magre! Magret

5 B o 2wBy . (Mm2L !
re — —S'ln

I_L—OSW' % W_ in vacuum and with m, < w

b—— (- e s

G. Cantatore - Future of Axions and CAST at CERN - 27/1/2008



Photon regeneration through the ages...

2wBy . (m2L !
Preg = NpO,Teg =N [Mamg 8’1/7’2,( Aw )]

N is the number of passes in the cavity

Ruoso et al., Zeitschrift fur

oA N W Physik C Particles and Fields
—=== === "™ (1992) vol. 56 (4) pp. 505-508
YA N,

B=37T, 1= 44 m WALL B=37T,1=44m

SN
—-—

Cameron et al., Phys. Rev. D
(1993) vol. 47 (9) pp.
3707-3725

(e)

G. Cantatore - Future of Axions and CAST at CERN - 27/1/2008



Photon regeneration through the ages... (cont.)
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The next step: resonant regeneration
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Sikivie et al., Resonantly Enhanced Axion-
Photon Regeneration, Phys. Rev. Lett. (2007)
vol. 98 (17) pp. 4
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The next step: resonant regeneration
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The challenge(s)
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The reward
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Challenge I - matching two cavities
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Challenge II - low background detector

started with a PMT and an APD
will move to LN2-cooled APD
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Challenges III-1V : laser power and statistics

100 W should be within reach and will not thermally stress the optics

above 100 W things get harder, but feasible
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Dreams
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Schematic of resonant regeneration at CAST
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Reality check
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Dreams vs. reality
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Outlook
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Cavity enhanced ALP-photon
reconversion in the visible
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Schematic
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