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Abstract: The nature of the dark sector remains a mystery to date, de-
spite being the gateway to understand various mysteries of the cosmo. 
In this talk, I present some novel mechanisms to probe the properties 
of the axion, a candidate for the dark matter and the dark energy. I 
revise the thermal production of the axion in the early Universe and 
assess the bounds against data from CMB anisotropies and large-scale 
structures. Talk based on 2205.01637.
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