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Synchrotron Constraints on the Cosmic Ray Electron Spectrum

A. W. Strong', E. Orlando®, T. R. Jaffe’

1. MPE Garching, 2. Stanford University, 3. IRAP, Toulouse

SUMMARY The interstellar electron (and positron) spectra are difficult to determine at low energies due to solar modulation. Synchrotron emission provides constraints which
are independent of modulation, and which sample the Galaxy on the large scale. We use synchrotron surveys from 22 MHz to 94 GHz combined with direct measurements of
electrons to obtain the ambient interstellar spectrum, and compare with models which relate this to the injection spectrum and cosmic-ray propagation.
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Synchrotron provides an essential constraint on interstellar electrons which has not been fully exploited.
By combining surveys over a wide frequency range with direct electron measurements, we can :
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1. Obtain the interstellar electron spectrum independent of solar modulation 5 ool
2. Use this to test models of propagation and injection _ ;;v‘d)
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Synchrotron spatial distribution is not the subject of this study (which 1s on spectra),

1. The ambient interstellar electron spectrum has a break from index ~2 to ~3 around a few GeV but the models are in satisfactory agreement with surveys.

2. This requires less solar modulation than usually adopted for direct measurements.
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3. The 1njection spectrum below a few GeV is 1.3 - 1.6 in pure diffusion models with D(E) = constant

4. Standard reacceleration models are hard to reconcile with the interstellar spectrum.
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