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Numerical Index for Time Profiles of Beam-
Like Near-Relativistic Solar Electron Events

Intensity time profile at zero-degree pitch angle within
beam while anisotropy is still significant (solar injection
is dominating backscatter from r>1AU)



0.0<index<0.5

0.6<index<1.5

1.6<index<2.8

“Pure” time history indices:  0.0=spike; 1.0=pulse; 2.0=ramp



Near-relativistic beam event
classification orders:

Energy spectral index

Maximum event intensity

Injection time delays with respect to solar
electro-magnetic emissions (14MHz typeIII, H-
alpha, microwave burst, etc.)

Preliminary:  High coronal injection longitude
w/r associated active region (PFSS model)
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Ramps (1.5<value<2.8)
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Spikes
“Pure” spikes cannot have
propagation delay (because
symmetric time profile)
Near-zero delays expected

Pulses
Fast rise; slower decay
Delays<0.4 Transit Time
(<5 min for 250 keV)
Consistent with small delays

Ramps
Delays to 1.2xTransit Time
(up to 15 min for 250 keV)
Broad range of delays must
be coronal (not interplanetary)
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Sequence of EPAM
electron events
 25-27 February 2002

5 Spikes followed by
3 Pulses (and one
Non-beam)
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SolarSoft PFSS 2002/02/25 12:22UT    Onset of EPAM beam #104 (spike)



Near-relativistic beam event
classification orders:

Energy spectral index

Maximum event intensity

Injection time delays with respect to solar
electro-magnetic emissions (14MHz typeIII, H-
alpha, microwave burst, etc.)

Preliminary:  High coronal injection longitude
w/r associated active region (PFSS model)


