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See Raul’s talk on Saturday!
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X-ray heating

A cartoon of the evolution of TS
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Collisions

Ly-a coupling

X-ray heating

A cartoon of the evolution of TS
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Collisions

Ly-a coupling

X-ray heating

A cartoon of the evolution of TS
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n� � nb ! m�  6GeV
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n� � nb ! m�  6GeV
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n� � nb ! m�  6GeV

New Interaction/Fifth force 

Minicharged DM

��b / v�4

Requirements



Chuzhoy and Kolb (2009)
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m�  6GeV ⇥ fdm
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New Interaction

Knapen, Lin, Zurek 2017

m� = 10�6m�

g� = 1

EDGES

Fifth-force constraints



Knapen, Lin, Zurek 2017

m� = 10�6m�

g� = 1

EDGES

Fifth-force constraints

JBM & Loeb   1802.10094 
Berlin et al.      1803.02804 
Barkana et al. 1803.03091
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Can you test this?
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Can you test this?
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21-cm fluctuations

BAO
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21-cm fluctuations
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To sum up

Thank you!
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EDGES (Experiment to Detect the Global EoR Signature)
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21-cm fluctuations

Dalal et al. 2010
Gas CollapsedNumber of haloes
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An Exotic Radio Excess?


Perhaps caused by early IMBHs?


Or DM annihilations to photons/dark photons

Other possibilities

Ewall-Wice et al. 1803.01815

Feng and Holder 1802.07432

LX

Lradio
⇡ 105

Fraser et al. 1803.03629 
Pospelov et al. 1803.07048

http://inspirehep.net/author/profile/Ewall-Wice%2C%20A.?recid=1658667&ln=en
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Boera et al. 2014  
Bolton et al. 2012 

Becker et al. 2011 

No interactions
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New Interaction

Murata and Tanaka 2014

Weaker than Gravity


