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NGC 1068
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 AND  FROM NGC 1068ν γ
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 AND  FROM NGC 1068ν γ
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LINE DRIVEN WINDS: SUCCESSFUL vs FAILED
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p-   AND  FROM INNER REGIONγ ν γ
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INNER REGION TIMESCALES
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ON LeHa

Radiative lepto-hadronic code to model blazar SEDs 
     
Photo-meson interactions computed running SOPHIA on the fly 

Code description with application to extreme blazars in 2015 

Recently extended to work with any arbitrary external field  

For this work, added p-p following Kelner&Aharonian 
  
  -> Two spherical emitting regions, slowly moving.    
       Proton distribution self-consistently computed from cooling 
time-scales (in practice, run LeHa twice).

https://ui.adsabs.harvard.edu/abs/2015MNRAS.448..910C/abstract
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INNER REGION EMISSION
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p-p  AND  FROM OUTER REGIONν γ
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OUTER REGION EMISSION
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OVERALL EMISSION
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EFFECT OF MODEL PARAMETERS 
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EFFECT OF MODEL PARAMETERS 
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CONCLUSIONS
summary
fact: AGN winds - fast, powerful, widespread, inc. NGC 1068

interpretation of n+g emission from NGC 1068
- p accel. in inner regions near BH <- failed line-driven wind
- assuming v<<vesc, pg neutrinos with soft TeV spectrum
- EM cascade gg attenuated >MeV but non-negligible <GeV 
- p accel. in wind-torus interaction shock, pp at GeV g,

potentially radio -> to be explored

future tests and prospects
- cascade MeV, MM variability: n, <GeV g vs polarized opt/NIR
- other AGN (esp. unobscured) by IceCube-Gen2, CTA, etc
- contribution to diffuse n background
- unique info on AGN wind formation, esp. obscured objects

High-energy ν+γ emission from AGN wind in NGC 1068

(in addition to feedback effects)

- neutrino and g-ray background by pp processes?
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