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Axion-like particle (ALP) search

ALP is one of the candidates of the cold dark matter.
ALP is assumed to be the same interaction to the axion.
Quantum sensing technique 1s one the candidates of the detection.
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ALP search
w/ quantum sensors (microwave region)
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ALP search w/ polarized light
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Problem on polarization

(Alignment mismatched) Mirror-induced birefringence
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Birefringence through material

Fast mode / axis: relatively low refractive index
Slow mode / axis: relatively high refractive index

The polarization is slightly changed due to the material transmitting.



Fabry-Perot type cavity w/ Birefringence
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Our proposed setup
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In FB-type cavity, the polarized
effect due to ALP field 1s cancelled.
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Signal-to-Noise Ratio (SNR)
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Common parameters
L =10.64 m, A = 1064 nm,

P =100 W, Tops =1 yr




Sensitivity in birefringent cavity
(In the case of the perfect ahgnment)
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The resonance effect to detect the ALP with polarized light 1s observed.



Sensitivity with birefringence
(In the case of the imperfect alignment)
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Sensitivity with birefringence
Post-selection angle dependence
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Conclusion

T. Kuramoto et al., in preparation.

1. Axion-like particle detection with polarized light plus
ring cavity was proposed.
2. We study the birefringence effect in this situation.
* Post-selection angle tuning will cover the sensitivity
against to the birefringence.
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