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Why Approach f ~ M »?

 Axion theory: two mass scales

Axion mass Decay constant Astrophysics Limit
@ Many axion models predict (or allow) f ~ M, 0]
—1921
. - = Y
@ Axion stars may be neutron star mimickers > S
. —10 \(_5/ ~14} §§>
ifm~ 10""eV and f ~ Mp E &
S &
S V.
~ 16| <P
A
N
@ Axion star collapse near f ~ Mp may lead &
to black hole formation B
-1 -5 0
logy(m/eV)

Could explain e.g. intermediate mass black holes??
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» Keep increasing f-
what happens?

. Axion UV Potential 10°
- Transition Branch Shrinks
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Under perturbations...
Stable! Unstable...

» Keep increasing f-
what happens?
Transition Branch Shrinks

« Keep increasing A:
what happens?
Higher orders:

+°, — @5, ...

Naively, balance —qb4 against +¢6

Dense Perturbations...
(Small R)
M = m2f2 R3 Stable!
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Decay becomes relevant
even on the dilute branch!
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Conclusions:

. Can’t naively extrapolate

to large values of f

. Decay important near M __ .,

on dilute branch (!)
whenever f > 10! GeV

. Existence of transition/dense

branches inconsistent with
perturbative approaches

forf > 109 GeV

. Truly Planck-scale axion stars

out of reach; need post-
Newtonian gravitational terms

THANK YOU!!
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Bonus Round
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