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Axion fragmentation in a nutshell
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Momentum distribution
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Evolution of the axion energy density
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ALP parameter space with axion fragmentation
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Conclusions

• Quantum fluctuations of an ALP field can play a major role, if it

starts with a large kinetic energy, so that it goes over many

wiggles before it stops.

• The produced axion quanta are relativistic at production, but they

can cool down to produce all of the dark matter.

• This mechanism pushes the ALP dark matter window to lower

values of the axion decay constant, which is testable by many

experiments including ALPSII, IAXO, and MADMAX.
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Temperature at fragmentation

No fragmentation

BBN

Structure formation

Lyman-α

-20 -15 -10 -5 0
-16

-14

-12

-10

-8

-6

Log10[ma/eV]

L
o
g
1
0
[f
a
/G
e
V
]

St
an
da
rd
A
LP
D
M

T
*
~
1
0
6
G
e
V

T
*
~
1
0
3
G
e
V

T
*
~
1
G
e
V

T
*
~
1
0
-
3
G
e
V

T
*
~
1
0
-
6
G
e
V

T
*
~
1
0
-
9
G
e
V

Λ
b
~
1
0
-
9 G
e
V

Λ
b
~
1
0
-
6 G
e
V

Λ
b
~
1
0
-
3

G
e
V

Λ
b
~
1
0
0

G
e
V

Λ
b
~
1
0
3

G
e
V

9


