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Cosmic Birefringence
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The effect does not depend on the 
frequency of the radiation!

Diego-Palazuelos and 
Komatsu (2026) ACT DR6

Credit: Y.Minami



CB from DM or DE
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DM DE

𝑚 ~ 10−20 𝑒𝑉 ~ 10−33 𝑒𝑉

𝜙/𝑓 ~ 0 ~ − 𝜋



Stiff axion-like field
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Equation of motion

Equation of state



Stiff axion-like field
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CB from a stiff axion-like field
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The axion-photon coupling is related to to the time derivative of the axion
field at recombination. 



Constraint from BBN
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Aver et al. (2026)



quasar H1821+643:

for                             . 
Reyn´es et al. (2021) 

Constraint from conversion into 𝜸
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Credit: Ciaran O'Hare



End of kination
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CB of reionization photons
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Can be easily distinguished
from dark energy!

Prediction for the reionization
birefringence angle!



Conclusions
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• CB can be explained by a subdominant stiff axion-like field.

• The model will soon be tested!

• The model predicts a very distinctive behavior of the birefringence angle 
at low redshifts.



THANK YOU!
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BACKUP



Cosmic Birefringence
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WMAP + Planck
(September 12, 2022)

ACT
(April 14, 2026)

COMBINATION

𝜷 0.342°−0.091°
+0.094° 0.215° ± 0.074° 0.264° ± 0.058°

Statistical 
significance

3.6𝜎 2.9𝜎 4.6𝜎



CB from axion dark energy
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Minotti et al. (2026)
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