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v¢ Particle acceleration shaping the galaxy
v¢ Fermi acceleration in n Carinae




Anisotropic CR diffusion (Pfrommer & Springel groups, 2016)
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MI17 (Omega nebula)
Chandra (0.5-2/2-8 keV)
Lx=1 Lo i.e. 10% of OB Luing

Accelerators:

1 SNRs

2 Wind collisions in OB regions
3 ...




Acceleration and feedback

Accelerators:

1 SNRs
2 Wind collisions in OB regions
3 ...







N Carinae

M ~ 109" Mg /yr Lying = 2000 Lg

102 eV/iem3, | G, 10°cm™

Acceleration

Electron cooling Proton targets
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» n Carinae
M ~ 109" Mg /yr Lying = 2000 Lg

102 eV/iem3, | G, 10°cm™

Acceleration

Electron cooling Proton targets

Colliding Wind Binaries
are predicted to be
potential sites of HE Y-
ray emission through
strong shocks due to
colliding winds

Eichler & Usov (1993) ApJ 402, 271
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Acceleration

Electron cooling

Proton targets

Colliding Wind Binaries
are predicted to be
potential sites of HE Y-
ray emission through
strong shocks due to
colliding winds

Eichler & Usov (1993) ApJ 402, 271
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n Carinae B

La=45x 100Lo

La=0 % 10L6 a=16.64 AU (Hillier et al. 2001) A&A (2008) 477, L29
A&A (2010) 529, 59
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Non thermal emission of n Car
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(Thermal simulations from Parkin et al, 2011)

Parameter Primary Secondary
M (Mg) 120 30

R. (Rg) 100 20

Tes (K) 25,800 30,000

L. (10°Lg) 4 0.3

K 0.30 0.50

« 0.52 0.68
M(Mgyr-1) 48x10-% 14x10-%
voo (kms™1) 500 3000

B (G) 400
Parkin et al, 201 |
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(Thermal simulations from Parkin et al, 2011)
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n Car y-ray lightcurves

Luminosity [erg/s]
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n Car y-ray lightcurves
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Luminosity [erg/s]

n Car y-ray lightcurves
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Luminosity [erg/s]

n Car y-ray lightcurves
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n Car y-ray lightcurves

Possible interpretation

Larger wind clumpiness or dM/dt
— Stronger thermal emission (~ n2)
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= [ower Ymaxp
= higher Y-Y opacity
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sk Thermal X-rays: 25 Lo

sk Synchrotron: <0.1Lo
sk Electron acceleration: 50 Lo
sk ™0 emission: 10 Lo
sk neutrino: ~109 GeV s’ cm2 (above 10 TeV)

sk n Carinae shows evidences for electronic and hadronic acceleration
sk Electron spectral index is compatible with 2.25

3 Proton cutoff energy =1 013 eV, higher than measured in middle aged SNR
sk Efficiency of particle acceleration ~ 1% (Spitkovsky’s simulations: 10%)

With this efficiency, a massive star could accelerate 5% - M -ty g - V.2 ~ 10°° erg

MI17 (Omega nebula)
Chandra (0.5-2/2-8 keV)
Lx=1"Lo

|0% of OB stellar wind luminosity

(Townsley et al., 2005)



