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INTRODUCTION TO FDM

DM made of ultralight particles [Hu, Barkana and Gruzinov "00]

—> solves the cusp-core problem of WIMPs

—> reduces the number of low mass halos

[Mocz et al "19]
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INTRODUCTION TO FDM

DM made of ultralight particles [Hu, Barkana and Gruzinov "00]

—> solves the cusp-core problem of WIMPs

—> reduces the number of low mass halos

Ultralight axions as FDM [Hui, Ostriker, Tremaine and Witten "16]

[Mocz et al "19]

m > 10722 ey

, —> Possible sign of the string axiverse?
£ 1016517 oy

+ clash with WGC?

152 M,

[Alonso, Urbano "17]
[Hebecker, Mikhail, Soler "18]

—> highly sensitive to extremality bound
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FDM AS STRING AXION

Motivated by

* high decay constant
 possible multiple nature of FDM
“nested” solitons

Because in string theory
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* plentitude of axions naturally arises in the 4d effective theory

* acquire different masses from different effects (as instantons

and gaugino condensation)

However, they do not come for free!

FDM candidates from Strings

102 104

[Broadhurst et al "18]
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FDM AS STRING AXIONS: EFFECTIVE THEORY

1
4d Lagrangian: L= §f2((‘9a)2 — M;LAe_S COS(CL)

Ae "
AXion mass: m2 p— M 4

a p f2

2
FDM abundance: Qah ~ 1.4 ( Ma ) ( f > a?n
0.1 1022 e/ \ 107 GeV

[Cicoli, Goodsell, Ringwald "12]
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TypPE IIB AXIVERSE

Closed String
Axion Sf
C() ~ 1/\/5 MP
Bs < Mp
C ~ /9s Mp
04 (1 dOf) ~ 3/2MP %
Large Volume Scenario

Cy (2 dof) </3/2 Mp
. SED1S ~ Vrln/frgmazvgy

s Sefffeff ~ flux-ratio X arginalvgY MP
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FDM rrom C4 AXION

Swiss-CHEESE CALABI-YAU:

2T
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FDM rrom C4 AXION

Swiss-CHEESE CALABI-YAU:
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FDM rrom C4 AXION

FiBRED CALABI-YAU:

Vo~ Thig \/Tfibre
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FDM rrom C4 AXION
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FDM rrom C4 AXION: COMMENT ON RESULTS

ASSUMPTIONS:

e standard values for < a? >~ 7°/3
* allow for a huge range of parameters Js, Aqy Wy
* ignore self-interaction

MAIN OUTCOMES:

e small overall volumes V
+ high KK scales ~ 10'° GeV

* for multiple FDM models: heavier axions give higher 2rpup

Qpur
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FDM FROM THRAXIONS

[Hebecker, Leonhardt, Moritz, Westphal "19]

27 K 7% bulk CY
S~ gs M K, M = flux numbers :
3qg.M
f ~ gS Mp
V2 V1/3
9 —25
m2 € 2

~ M
\/§M2V2/353/2 p
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FDM FROM THRAXIONS

[Hebecker, Leonhardt, Moritz, Westphal "19]
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FDM FROM THRAXIONS: COMMENT ON RESULTS

ASSUMPTIONS:
K

gsM

(purpose: suppress short wavelength instantons, use mild WGC)

e hierarchy among flux numbers M 2

MAIN OUTCOMES:

* low warped KK modes, ~ 10 TeV (work in progress)

» predictions not spoiled by Kahler moduli coupling (work in progress with Carta,
Mininno, Westphal)

* insensitive to moduli stabilisation procedure (LVS & KKLT)

* preference for big )/
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PHENO CONSTRAINTS FROM STRINGY FDM

from experimental constraints on isocurvature perturbations:

Cy thraxion
inflationary scale Hr < 10** GeV Hr < 10*° GeV
tensor-to-scalar ratio r 5 107° r 5 10_3
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(CONCLUSIONS

(4 AXIONS:

- masses higher than 1072 eV
 predictions independent on microscopical tuning
* low inflationary scale

THRAXIONS:

* independent on compactifications
* bigger range of masses allowed
* tensor modes detectable with next generation experiments

Thant %ow/
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