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Configuration of a CME
(M.A. Lee, 1997)
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Lee (1983)

asymmetry in phase space density
of the protons f,(k, 2)

P(k,2) = v fo(k, 2) + P(k, 2z = 00)

_ (£, 0)
folk,2) = [1+ g(k)] exp[h(k)z] — g(k)
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f (k) [s3km=® sr-1]
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f (k) [s3 km™® sr-1]
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f (k) [s3 km©sr1]
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P(k, 2) = vpfo(k, 2) + P(k, 2 = o0)

folk,2) = fo (K, 0)

~ [1+g(k)]exp[h(k)z] — g(k)

h(k) = 1.65 (k/kivev)™® AU-L

Yo ~ 5 x 107 (k/kimev) "® km®s~3m

2 = B2(k) N 3m%Q
P2 = B "7 [B(B-2)kN,V V4]
o= o=l

(k) = Qpk~3/(8)
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Conclusions

- Mean free paths of protons below 2 MeV in solar wind
plasma turbulence are smaller than predicted by quasi-
linear theory.

- Asymmetries in distributions of protons at energies
> 150 keV upstream of an interplanetary traveling
shock drive hydromagnetic waves.

- These hydromagnetic waves reduce the scattering
mean free path of the protons sufficiently to enable
first-order Fermi acceleration.





