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+ the GCD Axion

Guilty for solving the strong CP problem! 012Gy
master of disg ufse!

REWARD: Solve the DM crisis? 6
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Guilty for solving the strong CP problem!
Axions; masters of tﬁ'sg uise!
Prime suspect ‘for cause of DM erisis!
Compactification of dimensions = Axiverse!
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R. Peccei und H. Quinn,
Phys. Rev. Lett. 38, 1440 (1977) o

S. Weinberg, Phys. Rev. Lett. 40, 223 (1978); | = . — - /
F. Wilczek, Phys. Rev. Lett. 40, 279 (1978) "\;fj;f, - gl //
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The Birth of Axions

Frank Wilczek
Institute for Advanced Study
Princeton, N] 08540

usual, very light particle. | called this particle
the axion, after the laundry detergent, because
that was a nice catchy name that sounded like
a particle and because this particular particle
solved a problem involving axial currents.
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The size of DM Axions
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ueV meV

ﬂ’de Broglie
(vpm)~10~3c

|®i| arbitrary 0 — 7

- Predictions: r Pre- | i )
| ) inflationary scenario
L Post-

possible values

DM axions fit into experiment!
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ALPs emerging from string
compactification: the Axiverse P e

No directe relation btw.
m,;p and f; p

Some astrophysical inconsistencies:
* Transparency hint

* Cooling anomalies
Could be explained by ALPs
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Axion (ALP) - Photon Coupling:

Thefytion (ALE) carrles v = =
same quantum numbers NS 5% ,“i/""/
as )’ and n° N
0
_T[_ Suppressed
ok T — 1
by —

fa

mixing with ©° & 1% 2 photons!

Y
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[.G. Irastorza, J. Redondo / Progress in Particle and Nuclear Physics 102 (2018) 89-159

y
3 I | | — /,»;
Pens SO
AN /s N\ !
X F S/ /’/
N s s ;r
-~ :13; T f/ "
CTT
=5
5, Sun
<
\,\ -
Q
= I
| %o " ~ No additional cooling of SN87a
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Evidence fo ALPs?

Transparency of intergalactic medium:

Anomalous cooling rate of white dwarfs and HB stars (?)

HB t=

d JCAP(2016)057
RG I |

WDLF (Mpo1~9)

I> ) PG 1351}
‘ R 548
'''' G117-B15A
_—

AL/Lg
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Cavities in B-Field:

Adjusting resonance frequency: “Tuning Rod” - )

~ ADMX HAYSTAC
Umversny of Washington, USA Yale University, USA
Pszg o« B%V Qcav

P;,(B=6.8T, V=136, Q=10°)~2 - 10722 W
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Cavities in B-Field: e
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A DM X @University of Washington, USA
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ADMX: Phys. Rev. Lett. 124, 101303 (2020)
TR e HAYSTAC: Phys. Rev. D 97, 092001 (2018)
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Dielectric Haloscope
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MAgnetlzed disk and Mirror Axion eXperiment
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