
Ultra-light axions (ULAs) are well-motivated 
dark matter candidates (which may arise in 
string theory…)!

ULAs behave as matter later than CDM.!
Quantum pressure in perturbations !!
1. Lower galaxy clustering.!
2. ISW effect in the CMB & peak locations shift.!

An effective fluid description is the key to 
modeling:!

Degeneracies ! challenging parameter space.!

Robust constraints were extracted across ~7 
orders of magnitude in axion mass, at percent 
level contribution to the dark matter!
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