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Galactic cosmic ray origin
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Protons are scattered by B-fields
Electrons lose energy via synchrotron quickly

Gamma-rays travel in straight lines




Gamma-ray emission
from particles



Gamma-ray emitting Supernova Remnants
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Young (~1073 yr) SNRs

Young SNRs, such as RX
J1713.7-3946 and HESS —
J1731-347 have spectra which Hadronic-like :

: _~ (as seenin SNRs
suggest Ieptonlc gamma-ray

= W44 & 1C443,
emission (e.g. Acero et al 2015). T-hgkerman et al
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But some argue that the
existence of dense clumps
might lead the a lack of a
distinct '‘pion bump' in gamma-
ray spectra (e.g. Gabici & S _ _
Aharonian 2014/2015). | 1 )
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RX J1713.7-3946

_Diffusion into clumps?
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Young (~1073 yr) SNRs

HESS J1731-347
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Galactic Latitude [degree]

Galactic Latitude [degree]

HESS J1731-347 & RXJ1713.7-3946
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W28 Gamma-ray emission (and CQO)
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Good correlation between
CO(1-0) emission and
gamma-rays.

Suggestive of high energy
protons (cosmic rays)
interacting with gas.

Great evidence that W28 is a
source of Cosmic rays!



W28 Gamma-ray emission (and CS)
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W28 Gamma-ray emission (and

shock tracers)
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Right Ascension (J2000) ™.

Transition Energies

NH3(1,1) : 22.7 K
NH3(3,3) : 123K

Other evidence for shocked NH3

include:
*velocity dispersion maps

Declination J(2000)

*high ‘ortho-para-NH3’ ratio, which

suggests that most of the NH3 formed

W28 NH3 study
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on dust grains — see Maxted et al 2016,

de Wilt et al (in prep).
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W28 Gamma ray emission (and CS)

HESS TeV gamma rays
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3 HESS TeV gamma-rays
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CR dlffusmn in W28 RX J1713.7-3946
& HESSJ1731-347
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An mternatlonal L
project ~ €300M -

capital cost

x10 better sensitivity,
better FoV +angular—
resolution, W|der energy




Thank you



