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ÁCosmic ray can be accelerated at 

the GTS (Bustard+ 2016/1017)

ÁCan they diffuse back into the 

Galaxy?

ÁWhat are the time scales?

ÁHow are their properties 

changed?

ÁWhat about secondaries?
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Where are CRs in the shin region from?
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Simulation
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CRPropa 3.2 ïa modular structure
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Transport

ÁPropagation of Cosmic Rays using the Parker transport equation
ÁTaking advantage of the collective behavior of the CRs

ÁAnisotropicdiffusion in homogeneous background, including 
advection and adiabatic losses
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Transport

ÁPropagation of Cosmic Rays using the Parker transport equation
ÁTaking advantage of the collective behavior of the CRs

ÁAnisotropicdiffusion in homogeneous background, including 
advection and adiabatic losses

Source
ÁSymmetry
ÁRadial / Archimedeanspiral

ÁDiffusion
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The wind modelïradial component
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ÁRiseof the wind not includedĄ constantvelocity
ÁAnalyticallysmoothshockfront
ÁWind dropswithρȾὶ
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The wind modelïradial component
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RESULTS
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Adiabatic energy change

ὲ

ὸ
όẗɳὲ

ὴ

σ
ẗɳό
ὲ

ὴ
Ὓ

Cooling (ɳ ẗό π)
Á Expansion of the plasmaĄ

energyloss

Heating( ẗɳό π)
Á Compressionof the plasmaĄ

energygain
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Adiabatic energy change

Spherical Archimedean
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Cooling (ɳ ẗό π)
Á Expansion of the plasmaĄ

energyloss

Heating( ẗɳό π)
Á Compressionof the plasmaĄ

energygain
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Energy Spectrum

ÁA significant change in the spectral shape is visible
ÁThree regions can be identified, dominated by:
Á1) cooling, 2) diffusion, and 3) heating

Spherical:  πȢυincluding wind
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Neutrino Flux

ÁHadronic interaction:ὴ ὴ ᴼ“ ᴼὩ ’ ’ ’

Áὲ ᶿ ĄUse accumulated column density to calculate flux

ÁAssumption: All neutrinos are produced at ὶ ρπkpc

Columndensity
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Neutrino Flux

Fluxfor πȢυ

ÁHadronic interaction:ὴ ὴ ᴼ“ ᴼὩ ’ ’ ’

Áὲ ᶿ ĄUse accumulated column density to calculate flux

ÁAssumption: All neutrinos are produced at ὶ ρπkpc

Columndensity
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Total proton flux
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Spherical symmetric, no wind
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Total proton flux
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Spherical Archimedean
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