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Effect of Axion Field on Polarisation of Light

000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

* Axion DM appears as oscillating classical fields: _ h\/ZpLOCal —
a(t,r) = | cos(w, t—k, - r)
» Axion field rotates the polarisation of linearly Mq € N
polarised light a =wm
a a h

* Angle of rotation oscillates with the frequency of
Axion field

E, - f(t,7) = g,,lat) — a(t — 7)]

Interaction
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Optical Setup of APE
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Mechanisms of Signal Cancellation in Cavity
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Function of the Quarter Wave Plates
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Measured Noise Budget without FP cavity
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Measured Noise Budget without FP cavity
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Sensitivity to the Axion-photon Coupling Coefficient
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. LS5 [Gy)” + Asin’(zy,7)
RE 20ca |

Axion Mass (eV)

*  projected SNR=1 detection threshold, single o~ 107 107® 107 107% 1077 10 107
detector and coherence-limited ¢, , = 10%/v, 106 { — ape
* The current sensitivity analysis does not include 10-7
the effect of seismic noise
e . . 1078
« Sensitivity is proportional to the length of cavity ~
I
y - 2 1079
* Critically coupled cavity: O
O% 10—10
I =Ty + by Input power 300 MW § 10-11-
T, =l | Finesse ~1000 L-12
Round-trip
. ~1,500 ppm
internal loss PP 10713 e
Length 15m 101 109 101 102 103 104 10° 106 10/
e ' Axion Frequency v, (Hz)
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Sensitivity to the Axion-photon Coupling Coefficient
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What is next?

000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

Laser PEM

Maximum achievable finesse f~ 1000

L LS5 [Uy) + 4sin*(zy, 1)
Sensitivity : & \/ ik
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What is next?
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