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Signal of axion DM trough 𝛼-decays

13 21

Ø Axion potentially addresses the Strong CP problem 
and dark matter puzzle

Ø In a misalignment mechanism the DM axion field 
induces a time varying 𝜃-term

Ø We investigate the impact of such term on the 
halftimes of 𝛼-decay processes

Gamow theory of 𝛼-decay

Claudio Toni – Bologna, 2/07/2024

For its impact on the halftimes of 𝛽-decays, see:
-Houston et al. arxiv:2303.09865

-Meissnier at al. arxiv:2006.12321
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Signal estimate

13 21

Ø The halftime are highly sensible to small variation 
of the energy released in the decay, thus the 𝜃-
dependence of 𝑄 is the most relevant and impacting

Question: how the 𝜃-term impacts the 𝑄?
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Signal estimate

13 21

Ø The halftime are highly sensible to small variation 
of the energy released in the decay, thus the 𝜃-
dependence of 𝑄 is the most relevant and impacting

Ø The 𝜃-term changes the size of the scalar 
(attractive) and vector (repulsive) nuclear 
interaction that contributes to the BEs

Damour, Donoghue arxiv:0712.2968
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Question: how the 𝜃-term impacts the 𝑄?



Experimental prospects

13 21

Prospect limits from measurements 
of Americium-241 𝛼-decay

Ø Our experiment, based 
under Gran Sasso, is 
starting data taking 
now!

Ø We aim to take data for 
at least 3 years
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The End

THANK YOU
FOR THE

ATTENTION!
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