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Outline

e Axions and post-inflationary scenario

e Structure formation and axion stars
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* e Contributes to all/part of the dark matter
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Kibble mechanism = Axion strings

string core

T a

(Nonlinear dynamics: \
e Analytiestapproach
Large ratio of scales:
° } ac @
N\ J

E d m,
string tension H = Z Nog % ~ ng log F I
core my

grows logarithmically in time

axion gradient

T2/M,



The Scaling Regime



The Scaling Regime

. "’\'VH“ causal patch « 1/H = 2t
~NN N, \
N




rate of energy loss:

The Scaling Regime

causal patch « 1/H = 2t
\




rate of energy loss:

The Scaling Regime

causal patch « 1/H = 2t
\

~ Ep
F_t_g

number of strings
per Hubble patch




"
o) \\‘.’.
/)

8)\¥,
’




"
o) \\‘.’.
/)

8)\¥,
’




"
o) \\‘.’.
/)

8)\¥,
’




Domain Walls
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Formation of structures



after wall decay, T << Agcp

~ k-1 spectrum peak
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Axion stars (after MRE):
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Conclusions

e Post-inflationary abundance still uncertain, despite progress

£, 510°%GeV or m,>0.5meV from dark matter over-production

e Axion star formation enhanced at MRE

e Potential new observational opportunities
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QCD crossover
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After DW decay: the standard lore

mq(T) > k, axions become
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However: effect of non-linearities (II)
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Axion stars properties:
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The collapsed objects should be captured by a stationary solution of the Schroedinger—Poisson eq. (for a = 1)

5 _ 1og ; 80 + Ho; + a~ (0 - V)T = — a (VO [Vog:)

Halos

By =0

— gravitational potential balanced by the velocity terms

halo

angular momentum ‘supports’ the gravitational potential

V20 = 41Ga*(p —7) ,

Solitons

quantum pressure ‘supports’ the gravitational potential
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