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Motivation
- Ultra light scalar field particles 
  - really light, m= 10-22-10-24eV (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



  

The neutrino-scalar particle interaction  

In the mass basis:

Coupling constants:

Current bounds:
(Farzan & Palomarez-Ruiz 2014)

Boehm & Fayet (2003)

Coupling constants:Coupling constants:

If                 , only u channel
If                 , both s and  u channels
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optical depth

Not appropriate in this case



  

Transport equation

If E is very close to E', continous loss approximation:

In terms of redshift z,

Solution:

(e.g. Berezinsky  & Gazizov 2007; 
Alhers & Anchordoqui  2009;
Farzan & Palomares-Ruiz 2014)



  

Transport equation

Solution:

To be observed at z=0:



  

Application to point sources

A test case:

Differential flux:



  

point sources at z=0.1 and z=1,  extragalactic propagation 



  

Flavor ratios f
l 
after extragalactic propagation from a point source

characteristic curves

Normal Ordering:



  

Flavor ratios f
l 
vs z

s 
after extragalactic propagation from a point source

Not favored by IceCube data

(Normal Ordering)
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Flavor ratios f
l 
vs z

s 
after extragalactic propagation from a point source

Not so disfavored by IceCube data

Inverted Order

o
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Point sources: galactic propagation



  

Application to cosmogenic 
neutrinos....
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Cosmogenic neutrinos: flavor ratios of integrated fluxes above 109 GeV



  

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.
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Thanks for your attention!
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