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Angular Power Spectrum
Use anisotropic features to constrain 

source popula0ons

- Bright source classes & decaying/
annihila5ng DM from the galac5c centre 
will show anisotropies on the neutrino sky. 

- Through Monte Carlo simula5ons, test 
model against isotropic sky

Conclusion
Angular power spectrum is a  powerful tool to 

constrain contribu7ons from source popula7ons: 
- Stringent limits on DM cross-sec(on and 

life(me using angular informa(on only. With 
future neutrino observa(ons, the current best-
fit DM scenario from IceCube (HESE) 
observa(ons [3] can be tested.  

- See talk by Andrew Cheek on Dark MaOer 
Phenomenology with Angular power Spectrum 
analysis 

- Bright astrophysical source popula(ons like BL 
Lacs and FSRQs will be significantly constrained 
if an isotropic distribu(on will be observed in 
future. Current 10-yr IceCube data [6] limits 

 at 95CL.N⋆ < 600
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Current and Future Sensi(vi(es
Dark Ma'er Astrophysical sources

Tension in observed energy 
spectrum between data-sets in 

IceCube [1,2] 
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γTG = 2.28 γHESE = 2.89

We apply sta5s5cal distribu5on 
for flux of each source:

Leave  as free parameterN⋆ ∝
Iν

F⋆

Anisotropic features 
- Bright, few source popula5ons 

e.g. blazars ( ) 

Isotropic features 
- Faint, numerous source 

popula5ons e.g. starburst 
galaxies ( ) 

- Atmospheric neutrinos

N⋆ = 600

N⋆ = 107

Mo5vates for a second 
component in the HESE data-

set, 
possibly from DM

Null hypothesis (Astro)

Model (Astro + Decaying DM)

Model (Astro + Annihila7ng DM)

Ndec
ν ∝ ρ

Nann
ν ∝ ρ2

N⋆ = ∞

N⋆ = 103

With current IC data (10-yr, TG) 
exclude  at 95%CLN⋆ < 600

10yr IceCube-Gen

Anisotropic features 
- DM from Galac5c Centre 

Isotropic features 
- DM from EG origin 
- EG astrophysical sources 
- Atmospheric neutrinos
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High-energy neutrinos observed 
with IceCube (TG) mainly from 

EG astrophysical sources.
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