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Here is the ldea...

Light dark matter forms coherent
solitonic cores inside galaxy halos

Decay to photons resonantly enhanced

Dense cores partially decay into photons
when electron density is low enough

Low energy photons absorbed by IGM

Shock bubbles form which expand,
ionising the Universe

We constrain the ionisation using the
CMB
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Fuzzy Halos form
Solitonic Cores
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Schive et al found
o=1/3

This more recent
work (Chan,
Ferreira, May,
Hayashi & Chiba)
finds that a=3/5



Coupling to Photons

If the fuzzy dark matter is an axion then there
can also an induced coupling to photons.
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Bounds on axion-photon coupling
Jayy < 0.66 x 10719GeV™" for m, < 0.02eV
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Concentrate on parametric resonance

Stimulated emission exponentially enhances decay

&

Pexp L 21, where Lexp = Jaryy >

Translates into halos with a certain minimum mass
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And it doesn'’t take long to happen...
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Energy Density of Critical Solitons

(Du et., al 2023)

Emission of photons into IGM
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Photons undergo inverse
Bremsstrahlung absorption




Photon Effective Mass can prevent Decay!
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Different Signatures — Consequence of Plasma Blocking
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Absorption of the photons in IGM
through inverse Bremsstrahlung
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Use technology from
Supernova Remnant evolution

Free Expansion phase Sedov-Taylor phase Snowplow phase Fadeaway
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The burst
of radiation

changes
the

ionisation
of the
Universe
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Opacity of the CMB
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Sets new constraints, which will get stronger with
21cm observations
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Conclusions

e Fuzzy Dark Matter leads to
solitonic cores in dark matter
halos

e Axion decay into photons is
enhanced in dense regions

* Solitons decay and ionise the
Universe

e CMB puts constraints on this
region of parameter space which
may be competitive with other
constraints




	Slide 1: Axion Star Explosions:  A New Source for Axion Indirect Detection
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18

