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Does radial diffusion lead to energization?
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= MeV electron fluxes during 2013 Saint Patrick’s day
storm show abrupt localized acceleration in the
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= Radial diffusion coefficients by global MHD
model improved radial diffusion simulations
compared to coefficients parameterized by
geomagnetic activity indices [Li+ 2017]
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Properties of ULF waves to determine DLLE and DLLE

The radial profile of ULF wave activity: radial diffusion coefficients explicitly dependent on L-shell
Distinct from the azimuthal mode structure of waves is the azimuthal occurrence of wave power
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Pc5 wave power versus L-shell

Wave activity persisted up to ~62 hours during storms that resulted in electron flux enhancements

[O’Brien+ 2001 & 2003]

Remarkable penetration of Pc5 wave power down to L-shells < 3 during the main phase
Narrow-band waves suppressed in the main phase or masked by broadband Pc5 wave activity.
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SuperMAG Pch Wave Power (2 mHz < f < 7 mHz) for e- Flux Depletions
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Earthward penetration of wave power

(@

(b)

L-shell

L-shell

6.5

56

45

351

Lpp (O'Brien & Moldwin, 2003)
®  SAMPEX max for e- Flux Depletions

= SAMPEX max for e- Flux Enhancements| |

25

6.5

L
40

L
50

L
60

L
70

80 90 100 200
ISYM-H__. | (nT)

min’

55

451

351

Lpp (O'Brien & Moldwind, 2003)
®  SuperMAG max for e- Flux Depletions

®  SuperMAG max for e- Flux Enhancements | |

25
30

L
40

L
50

L
60

L
70

80 90 100 200
[SYM-H__ | (nT)

min’

300

Response of electron fluxes was
proportional to minimum SYM-H

(Spearman’s R = 0.46)

[Tverskaya+ 2003]

Intensity of each storm related to depth of
Pc5 wave power penetration

(Spearman’s R = 0.54)



Pc5 wave power versus L-shell and MLT

Broadband wave power
concentrated in the nightside
(21:00 - 01:00 MLT) and dawn
sector(04:00 — 09:00 MLT)

Pc5 wave activity concentrated
in the main phase of both sets of
storms and higher in the dawn
sector for storms leading to losses

Gradual decay towards low L-

shells (external source in the
solar wind). Storm-time waves

generated by injected ions.
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Narrow-band power versus L-shell and MLT «

Coherent Pc5 wave activity
enhanced in the morning sector
(06:00 — 12:00 MLT) in all phases

Generation mechanism related to
velocity shear between solar wind
and magnetopause.

Pc5 wave activity is concentrated

in the recovery phase of both sets

of storms and particularly higher in

the morning sector of storms
producing relativistic electrons.

Georgiou et al. (submitted to JGR)
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Case study of 2013 Saint Patrick’s day storm
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To determine transport rates

Radial and azimuthal extent,
properties of ULF waves required to
quantitatively determine the
transport coefficients necessary to
model interactions between waves
and energetic particles

Coefficients parametrized by a
global geomagnetic overestimate
and other times underestimate
activity index transport rates at
different regions and storm periods.
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