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(typically a quasar) caused by the neutral 
hydrogen present along the line-of-sight that 
connects the observer to the source.
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Lyman-  forest as a thermometer! α



Interestingly, there seems to be a tension between the observed number of 
lines with b-parameters in the range 25–45 km/s and the predictions from 

simulations
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What if dark matter is 
responsible for this?

Interestingly, there seems to be a tension between the observed number of 
lines with b-parameters in the range 25–45 km/s and the predictions from 

simulations
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• What about Dark Photons Dark Matter? It can convert into photons! 
J. Bolton, A.C., H. Liu, M. Viel, arXiv 2206.13520 

https://arxiv.org/abs/2206.13520


Now some plasma physics 



Photons in Vacuum are massless

𝛾



However medium effects give photon a mass, 
the usually called plasma mass

𝛾

Generally in media the dispersion relations are 
generally modified by the interactions with the 
background. 



In the assumption of homogeneous 
medium, the photon mass after 
recombination varies between 

 10−9 − 10−14eV

Homogeneous Plasma Mass



Resonant Oscillations
T.-K. Kuo & Pantaleone Rev. Mod. Phys. 61 (1989) 937 
Mirizzi, Redondo & Sigl 0901.0014 
Caputo, HL, Mishra-Sharma & Ruderman 2004.06733

𝑚𝛾 = 𝑚𝐴′ 



Dark Photon Dark Matter can be 
efficiently converted into photons!



Energy injected per unity baryon via dark photon to photon conversion



Energy injected per unity baryon via dark photon to photon conversion
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Thermal histories for baryons at the mean background density
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Conclusions
• We proposed a Dark Matter solution to a long-standing astrophysical 

problem;


• We performed the first hydrodynamical simulations with Dark Photon Dark 
Matter energy injection;


• We are now running more simulations also to draw robust bounds. 


