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Motivation

- Ultra light scalar field particles

- really light, m= 10**-10**eV (e.g. Hu et al. PRL 2000)
- As dark matter, could aliviate problems of sharp cusps in
galactic halos (e.g. Moore et al. 1999)

- If coupled to neutrinos (Barranco et al. JCAP 2011), the neutrino flux
can be affected.

- We perform a more detailed analysis and find that in particular,
the flavor ratio can be modified. This is important, considering
recent IceCube results.
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Galactic and extragalactic DM

As target for high energy neutrinos
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( The neutrino-scalar particle interaction

Iif @*Z O | only u channel

Boehm & Fayet (2003
yet ( ) If (pnlﬂ:(p , both s and u channels
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Mu = dlagi(py = Po) M2 M = g (Py + pp) T~ M
Coupling constants: g; = {Ge- 9 g-}
In the mass basis: 9i = {91,92,93} = Z 91U
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optical depth
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( Transport equation

ON, _ Q9[HEN, _ do(E', E) ,
5 = Q,—3HN, + E — Nyo,,(E)en, —|—A dE T c n@j\-y(gl’j t)
If E is very close to E', continous loss approximation:
ON,(E,t O[H(VE N,(E.t)+ b,.(FE.t
(D) _ 1) — 311, (5, + LEOE NAE.D + b E.0)
9 (e.g. Berezinsky & Gazizov 2007;
,E do Alhers & Anchordoqui 2009;
bmp(E:t) = n‘ipﬂ/ dE ' JE Farzan & Palomares-Ruiz 2014)
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In terms of redshift z,
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Transport equation

ON, Q. [ 1 ”2 1 Eibm] N [ E » ]E?N,i
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Zs
Solution: N, (z, E) = Ny, [25, E'(25)] exp [_ /
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To be observed at z=0: N, (E,z=0)
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Application to point sources
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point sources at z=0.1 and z=1, extragalactic propagation
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Flavor ratios f after extragalactic propagation from a point source
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Flavor ratios fz vs z_after extragalactic propagation from a point source |
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Flavor ratios fz vs z_after extragalactic propagation from a point source |
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Point sources: galactic propagation
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Application to cosmogenic

neutrinos....
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Cosmogenic Nneutrinos: flavor ratios of integrated fluxes above 10° GeV
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Final comments

.) Interactions of neutrinos and ultra light dark
matter scalars can affect the neutrino flavor

ratios.
.) For a normal ordering of neutrino masses,

the electron neutrino would dominate, while for

an inverted ordering, tau neutrino would.

.) The especific flavor ratios to be observed
depend on the redshift of the source and on
the direction on the sky.

Thanks for your attention!
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