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1: Charged Particles Are
Accelerated by Electric Fields
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1. Diffusion -convection equation
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1: Classification of Acceleration

Mechanisms
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: Dependence of ionization rate on
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1. Cosmic Ray and Solar
Energetic Particle Spectra

107 101 T
i Fluxes of Cosmic Rays C Contributions to the Oxygen Fluence
1021 4 (107 to 6/00) E
= 1% ¢ i
1o :_ (1 particle per m*~second) > §r }
L 107 F b 1
B ~ E‘ @ i
—di = = =
[ o a J * ]
Ll ; 27 e 107 F g0 1
e . e = Solar 3
= 2 = Wind 3
~71 £ 101 & Total 3
10 F S £ Fast wm 10 6/00) 3
- x 3 wind / . 20 E
—1oF o 108 o, . E
10 Ok N  Suprathermal Tail * k
Knee = !. 0. «
= (1 particle per m*—year) 2 E Gradual o, L 3
: OF e i, a
ol o r CIR—"", NN’::, °°.. 1
i § 10'F 4e el ey E
—16F a 3 _ e \’. @ 3
10 | 1 i9e g » o 1
- 3 EPs d¢-3., @ GCRs ]
- 100 g 1187 ACRs > \.\ ‘\‘\*t” 'g
10--.9:_ \" E- 1087-6/00) %° N -|
= % 1F k
-22 F "' ;E’ i
10 —~ "_ 0.01 A EPTTT PR BEPIPETPTT BT Ier BT T MR Ty | o
r Ankle \' 0.0001 0.001 0.01 0.1 1 10 100
10221 (1 particle per km’-year) ¥ Kinetic Energy (MeV/Mmucleon)
10—28:: ! Long-Term Fluences of Solar Energetic Particles from H
kumJ sooneed s ovomd sovod s vl v ovsnend s sesnd s aeend s osvend s sved s sveand b osiiend 4o a to Fe

10° 10" 10" 10" 10" 10" 10" 10" 10" 10" 10" 10 10¥
Energy (eV)
R.A. Mewaldt « CALS. Cohen - G.NL Mason -+
D.K. Haggerty - MLL Desai



PanlcIes&cmzsr-MeWnucleon)

1: Heliospheridenergetic Particles
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1: Heliospherid&nergetic
Particles
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Figure 1: Normalized cumulative fluence plot of rameters for ion fluxes measured by ISEE-3
0.29-0.5 MeV 1on data of IMP® CPME, and the DFH/EPAS at L1 between 1978 and 1982.

Characteristics of cumulative particle fluences at different heliospheric radii
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1: Heliospherid&nergetic
Particles
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Figure 6: Mean K values for Voyager 1 (top) and
Voyager 2 (bottom) as functions of logy(E). K
values were averaged for 2002 to 2004 for V1 and
for 2005 to 2007 (up to May 2007) for V2.

Characteristics of cumulative particle fluences at different heliospheric radii
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1: Different lon Spectra from Two
Solar Flares

Event #11, Mason et al., ApJ, 574, 1039. 2002

ACE/ULEIS-SIS Spectra: 1/18/2000 (018)
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1: Yearly Spectral Variation
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1: What determines the spectral index and
breaks?
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1 CR spectral measurements in St

Differential Intensity (m? sr''s 'GeV")
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EZdN/dE (GeV m™%s 'sr™)
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1. Cosmic Ray Anisotropy
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2. Standard Paradigm

Supernova remnants (SNRs) have been proposed as the dominant contributors
galactic cosmic rays (Baade & Zwicky 1934).
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2. New Gamm#ray and CR observatic
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3: Evolution of H

IgFEnergy Particle Distributio
IN SNRsS
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3: Evolution of Higkenergy Particle Distributio
IN SNRs

Electron Acceleration and Escape
The cutoff energy of electrons is
obtained either via the spectral fit or by
the assumption that the energy loss
time is equal to the age of the SNR
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3: Evolution of Higkenergy Particle Distributio
IN SNRs

Low Energy Spectral Index Spectral Break Energy
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