n Carinae: particle acceleration and multi-messenger aspects
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SNR: energy cutoff
IS |000x too low to
explain the knee of
the CR spectrum
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Shocks, where the
densities of UV "Cal
photons and of the

ISM are among the fcerinae &
highest in the Galaxy

La=45x 10%Lo
Le=9x 10°Lo

10'2eV/ecm3, | G, 107cm?3

Acceleration

Electron cooling Proton targets




Wind shocks: Hadronic & leptonic acceleration

A shock with targets:
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Parameter Primary Secondary
M (Mgp) 120 30

R« (Rp) 100 20

Tes (K) 25,800 30,000

L« (10Lg) 4 0.3

k 0.30 0.50

o 0.52 0.68

M (Mgyr~1) 48x10=% 1.4x10°5
Voo (kms™1!) 500 3000

B (G) 500

Parkin et al, 201 |

e- spectrum

smooth IC spectrum
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Photo-photo absorption
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Increasing y-UV obscuration

(convolution of uncertain UV spectrum with cross section)

' I Absorption peak energy
varies with orbital phase
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sk Thermal X-rays: 25 Lo

sk Synchrotron: <0.1Lo

sk Electron acceleration: 50 Lo

sk m? emission: 10 Lo Twp
3k neutrino: ~10° GeV s'1cm2 (above 10 TeV) / |
% 0.1-1 TeV e+-e—: ~ 3 1034 g-1 ; /

HEATIL'W

2k n Carinae shows evidences for electronic and hadronic acceleration
sk Electron spectral index is compatible with 2.25

% Proton cutoff energy =1013 eV, higher than measured in middle aged SNR
sk Efficiency of particle acceleration ~ 1-3%

With this efficiency, a massive star could accelerate ~ 104° ergs of cosmic-rays,
as much as an average SNR.
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‘Conclusions

.

n Carinae is a wonderful laboratory to study shock acceleration because of the high

- 4

luminosity, photon and gas density

n Carinae accelerates e- up to y~104and likely hadrons to y>103 (106 at periastron ?)

Maximum e- energy corresponds to the expectation

Pion disintegration matches amplitude of variability

Zillion-cells model are necessary, few zones models too simplistic
Variability is essential to deconvolve the spectral energy distribution
CTA Iis needed to confirm hadronic acceleration and photo-absorption

n Carinae could accelerate as much cosmic-rays as a SNR
e |f OB associations are relevant remains to be seen



