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Pulsating aurora (PA) is a common ionospheric phenomenon and as such offers a unique opportunity to study the
source of the precipitating particle populations. Whistler-mode chorus waves are naturally occurring magnetospheric
plasma waves that are distinguished as a discrete superposition of quasi-monochromatic emissions and it is thought
that they are the mechanism for pitch angle scattering of energetic electrons into the loss-cone. The dominant source
of loss-cone scattering for energetic equatorial electrons, which can then precipitate as PA, has been explored, but
not yet clearly identified. Here we use simultaneous satellite- and ground-based data to show that there is an intimate
relationship between frequencies of equatorial electron flux pulsations and PA luminosity in the corresponding
ionospheric magnetic footprint. Observations of a typical PA event were obtained on March 15, 2008 using the
THEMIS all-sky imager (ASI) array. The field line footprint of the geostationary GOES 13 satellite, mapped down to
the ionosphere at ~200 km, is located within the field-of-view of the ASIs. The Magnetospheric Electron Detector
(MAGED) on GOES 13 consists of a crossed-fan array of nine solid-state detector telescopes, with each telescope
reporting electron fluxes in five energy channels from 30 to 600 keV. We computed an array of the correlation
coefficients between the pixel luminosity for each individual pixel of the ASI images and the flux measurements at
the satellite. The results show regions of strong correlation between the luminosity fluctuations on the ground and
particle pulsations in space. We also report a preliminary quantification of loss-cone coverage of each telescope and

* GOES 13 footpoint maps well to the THEMIS ASI at The Pas,

Manitoba (designated TPAS)

* Several periods of significant fluctuations in equatorial particle flux
were seen with MAGED on 15 March, 2008

* The most notable period, from 1100-1140 UT, corresponds with ASI

pulsating aurora observations
* Positioned at 105.3 W, with local midnight occuring at 0700 UT
* GOES 13 was flying in the inverted configuration during this event

At first glance, a connection can be seen between the intense
pulsations at GOES 13 and PA luminosity fluctuations (Fig. 4),
including fine structure characteristics seen in both. In order to obtain
an analytical measure of the similarities between the two data sets,
we computed an array of correlation coefficients between the pixel luminosity for each individual pixel of

how it changed in response to magnetospheric dynamics.
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* One result not shown here is the preliminary quantification of loss-cone coverage of each telescope and
how that changed in response to magnetospheric dynamics: we ONLY observed these modulations in the

field-aligned telescope at any given time

the dumping phase
of the period
Electron Detector Chere e e

electron pitch

MAGnetospheric Electron Dectector (MAGED) on = N angles are scattered
\ A

GOES 13 satellite ogh and the PA patch
H' turns “on” down the

field line as a result
* The average

Auroral Intensity

-

Vo '.I g

A ANSYAN A M P e Y A WYY Al  This satellite- and ground-based study shows occurrences of equatorial electron

THEMIS allsky pixel intensity

* Geosynchronous orbit near magnetic equator at ~6.6 Rg fluctuations at geosynchronous orbit that coincide directly with ground observations of PA

* 9 SSD telescopes in crossed-fan arrangement (Fig. 2)

1120
Time UT

. . . References:

* FWHM of 20 degrees each . Anti- pffl‘lOdS are similar ;é TRTT; i i N Remaining Questions: [1] Smith, M.J., D.A. Bryant, T. Edwards, JATP, 42, 167, 1980. [2] McEwen, DJ.. E. Yee,

* Each telescope measures electron fluxes in five energy channels: ' 9 with values of ~24 & o oy | ! Il] |||H||'1 ‘I “ N NN '.Jﬁl | What exactly are the wave-particle B.A. Whalen, A.W. Yau, Can. J. Phys., 50, 1106, 1981. [3] Davidson, G.T., JGR, 91, 4413-
30-50 keV, 50-100 keV, 100-200 keV, 200-350 keV and Earthwar seconds for the PA | 8 N '\' ! ',‘ | ‘ M hl h AN || "'|,"""|,|" nnE 1M i interactions happening in the equatorial 4427, 1986. [4] Huang, L., J.G. Hawkins, L.C. Lee, JGR, 95, 3893, 1990. [5] Sandahl, 1., KGI
350-600 keV pixel T ty g | j||||| '||J |\| '|| H ‘ || H L'Il‘ Hl‘ W "||| te | magnetosphere? Chorus waves? Rept. 185, Kiruna Geophys. Inst., 1985. [6] Bryant, D.A., M.J. Smith, G.M. Courtier, PSS,

. Cent o les derived f GOES M . tor dat W q 3 = '- |\ : I| '|| || ] I T W L I R ALY Can we better quantify the loss cone 23,867, 1975.[7] Yau, A.W., B.A. Whalen, D.J. McEwen, J. Geophys. Res., 86, 5673, 1981.

enter pitch angies derived trom agnetometer data and ~26 seconds S |y converage of the MAGED telescopes? [8] Sazhin, S., M. Hayakawa, PSS, 40, 681, 1992. [9] Burtis, W., R. Helliwell, JGR, 74,

* GOES13 can fly in upright or inverted position, with T7 and T9 _ for the GOES flux |« This would allow us to contrain the pitch 3002, 1969. [10] Burtis, W., R. Helliwell, PSS, 24, 1007, 1976. [11] Russell, C., R. Holzer, E.
typically being nearest to o. = 0 in each respective position measurements % angle range contributing to the Smith, JGR, 74,755, 1969. [12] Burton, R , R. Holzer, JGR, 79, 1014, 1974. [13] Helliwell,

* Obtain time-varying pitch angle and magnetic measurements S \ O e L1l fluctuations. e I 7,2’ 507, 1207 [14.] L, Loy L2 ittty SR, 10, 25650, 19185 UIs]] Noseilbeng;

- - T., R. Helliwell, J. Katsufrakis, JGR, 76, 8445, 1971.

concurrently with particle fluxes

Fig. 2 - Schematic of GOES 13 MAGED telescope array Fig. 3 - Concurrent time series of pixel intensity and electron flux For more di Scussion plea Seé em ail A.Jayne S @unh.edu



