PTYS 558: Wednesday, April 29, 2020

* Finish derivation relating the spatial diffusion coefficient
(along the magnetic field) to the pitch-angle diffusion
coefficient.

* Discuss energy change

* Particle acceleration at shocks



The Parker Transport Equation:

Where the drift velocity due to the large scale_curvature

energy cnange source
%nd
gradient of the average magnetic field is:

pcw B The focus
Va="57 Vx |55 of today’s
And the symmetric part of the diffusion tefisor is: lecture
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The Parker Transport Equation is valid whenever the anisotropy is small
(as observed for GCRs). It is widely used and remarkably general.




A review of Monday’s discussion

We showed that magnetic fields with fluctuations on the scale of the
gyroradius of the particles, cause the particles’ pitch angles to vary in a
manner that is consistent with “diffusion” — this is called pitch-angle
diffusion.

The pitch-angle diffusion coefficient is determined by the power
spectrum of the turbulent magnetic field through quasi-linear theory

We also showed that particles undergo a random walk in space, so the
distribution can be described as a diffusion in space as well. This is the
term in the Parker equation.

Since the Parker equation is an average over pitch-angle — there is no
pitch angle in this equation, we must relate the spatial diffusion to the
pitch-angle diffusion separately in order to relate the spatial diffusion
to the magnetic field power spectrum. This derivation started towards
the end of the lecture on Monday
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Cosmic Rays on Earth Since 1964

Oulu Neutron Monitor

Pressure corrgcted data

o Complete Oulu data (1964-04-01 -~ 2019-84-23), Honthly averages. Rverage [R: 6172,94
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Space Age Maximum

(2009-2010)

Oulu Neutron Monitor

2003/03/23 60:00 - 2019/64/19 00:060 UT. Resolution: 7200 mins, Average CR: 6399.18

In recent years, cosmic rays have been
unusually strong, reaching a Space Age
maximum in 2008-2010

Peaking Again
(2018-2019)

2016
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