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THE STANDARD PARADIGM

Diffusive shock acceleration predicts a power law distribution of CRs.
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Propagation will result in spectral steepening.
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THE STANDARD PARADIGM

Leptons also experience synchrotron and inverse Compton losses.
> This induces further steepening at high energies, where 155 < Tesc.
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THE POSITRON "EXCESS”

In the standard paradigm, positrons are secondaries, produced in p-p interactions.
> The positron spectrum should follow that of protons, modulo losses.
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SEE, E.G., AMATO & BLASI 2018 4



THE POSITRON "EXCESS”

The positron flux is often normalized by the total lepton flux.
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THE POSITRON "EXCESS”

Recall our prediction for the electron flux.
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Combining this with our prediction for the positrons gives,
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THE POSITRON "EXCESS”

Recall our prediction for the electron flux.
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Combining this with our prediction for the positrons gives,
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THE POSITRON "EXCESS”
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SEE, E.G., SERPICO 2012 FOR A REVIEW OF POTENTIAL POSITRON SOURCES 8
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STEEPENING THE ELECTRON SPECTRUM

CR electrons experience synchrotron losses in the amplified magnetic fields of SNRs.
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How much steeper is the CR electron spectrum?




MODELING PARTICLE ACCELERATION

Use CRAFT (method paper in prep.), a semi-analytic model of DSA which self-
consistently accounts for particle acceleration and magnetic field ampilification.

CRAFT calculates the proton and electron spectrum at each

timestep. We weight these spectra to account for energy
losses (adiabatic and synchrotron) before summing them.

FOR MORE ON THE PHYSICS IN CRAFT, SEE CAPRIOLI 2012 12
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IMPLICATIONS FOR THE POSITRON “EXCESS”

Recall our prediction for the positron T pestfitpomer
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CONCLUSIONS

Electrons experience synchrotron losses in the amplified
magnetic fields of SNRs, resulting in a steepening of their
spectrum.

The steepening of the electron spectrum suggests that the
positron “excess” may in fact be an electron deficit.

Regardless of secondary production, this steepening may
have significant implications for CR propagation models.

FOR MORE INFORMATION, PLEASE SEE DIESING & CAPRIOLI 2019, ARXIV:1905.07414
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