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Cosmological Constraints on Ultralight Scalar DM
arXiv:1 7/08.00015 TK, Murgia, De Simone, IrSi¢, Viel
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Klein-Gordon ea. Finstein’s eq.
V.Vt =m?¢ G, =87GT,,

Switching to a fluid description in a perturbed FRW universe,
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SUPPRESSION OF LINEAR MAT TER POWER
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Ultralight scalar DM has been expectea
to solve the small-scale “problems™ of CDM
(e.g. missing-satellite, too-big-to-fail, core-cusp).

Hu, Barkana, Gruzinov '00 Hui, Ostriker;, Tremaine, Witten ' 6



LYMAN-o« FOREST
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scalar DM fraction
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IMPLICATIONS FOR MISSING SATELLITES

Estimate of Milky Way satellites suggests

1.0
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08k ”solution” to missing satellite ;
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there Is very little room for ultralight DM to solve the problem.



COMMENTS

» Further constraints from CMB and DM isocurvature
perturbations

* I he constraints apply to generic theories that contain
ultralight scalar fields



Baryon Asymmetry from a Light Scalar:
Geometric Baryogenesis

arXiv:1612.04824 Liberatl, TK, De Simone




BASIC ASSUMPTIONS

» existence of a scalar with an (approximate) shift symmetry

» the scalar Is allowed to couple to various fields through

shift-symmetric operators
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— relative shift in baryon/antibaryon spectra

— baryogenesis even In equilibrium

(due to CPT violation)
Cohen, Kaplan '8/ —




GEOMETRIC BARYOGENESIS

¢, P
Mglf

V,,,jé -
Hr_J
non-gravitational or mass dim. = 6

1 5
—— = —5(09)"

In a flat FRW universe

ue 1o violation 7

Cohen, Kaplan '8/ —— ~




GEOMETRIC BARYOGENESIS WITH
AN ULTRALIGHT SCALAR
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GEOMETRIC BARYOGENESIS WITH

A

log( f1GeV])

N ULTRALIGHT SCALAR
1 1
— —2(09) ]@g : ?Vujg—§m2¢2+---

e.g, m=10"*eV

spoils Lyman-a forest



GEOMETRIC BARYOGENESIS WITH
AN ULTRALIGHT SCALAR
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SUMMARY

» Light scalars, If present in the theory, have significant
impact in cosmology

« CANNOT solve the small-scale 1ssues without spoiling
the Lyman-& forest

» CAN generate the baryon asymmetry of our Universe!



