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FUV-Visible Photometric Imaging of Aurorae

W.K. TOBISKA,! 2 G.R/GLADSTONE,13 S. CHAKRABARTL! 4 M.G. SHEPHERD, 6

J.C. McCoNNELL,? R. LINK,!1 3 G. SCHMIDTKE,? AND G. StASEK8

Photometric images of 130.4-, 337.1-, 391.4-, and 557.7-nm auroral airglow emissions are pre-
sented for November 16, 1980, and December 9, 1981. Unique observations and new data reduction
techniques allow 360° imaging of the local auroral emissions on both days and a view of spatial and
temporal variability. The 1980 aurorae, one nonpulsating and one pulsating, are located in the
moming sector. We find that the 1980 diffuse, nonpulsating aurora was located < 75 km from the
rocket in a northern location with respect to the rocket and was produced by electrons with a char-
acteristic energy of 200-300 eV. The pulsating aurora was located > 75 km in a western location
and was produced by electrons with a characteristic energy of 2-3 keV. Both the near (northern)
and far (western) aurorae had motion and size characteristics consistent with northeasterly drift
rates of 200-500 m s'! and 30-50 km in size, respectively. The 1981 flight observed a stable arc in
the evening sector. The arc was produced by electrons with a characteristic energy of 1-3 keV and
had a probable 1/e width of approximately 75 km. For both flights, the 557.7/391.4 and 337.1/391.4

ratios were approximately constant.

INTRODUCTION

The flight of the E-2 payload during the Energy Budget
Campaign (EBC) in 1980, which included the EF-11 spec-
tometer/photometer, and the reflight of the spectrome-
ter/photometer experiment a year later in 1981 provided
detailed information on the spatial, temporal, and spectral
characteristics of diffuse and stable arc aurorae, respec-
tively. The EBC, as summarized by Offermann [1985],
studied the structure and variability of the upper atmo-
sphere due to indirect solar energy inputs. Seid! et al.
{1983] and Schmidtke et al. [1985] describe the two rocket
flights and the EF-11 instrument in detail.

Briefly, the EF-11 instrument package consisted of spec-
trometer and photometer units. Nine detectors scanned
wavelength ranges in two spectrometers from 50- to 240-
nm with 1-nm resolution and from 105- to 640-nm with 3-
nm resolution. Niné additional photometer channels ob-
served discrete emissions from the extreme ultraviolet
(EUV) 1o the visible part of the electromagnetic spectrum.
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The photometer fields of view for channels 6 through 9

(130.4-, 337.1-, 391.4-, and 557.7-nm, respectively) used in

this study were 4°.6 horizontal and 4°.7 vertical (i.e., along

the rocket axis) or approximately 9°x10°, The photometer

(halfwidth) passband of channel 6 (130.4-nm) was 17.5-nm

with < 1% transmission at 121.6-nm, of channel 7 (337.1-

nm) was 9.0-nm, of channel 8 (391.4-nm) was 7.8-nm, and

of channel 9 (557.7-nm) was 3.7-nm. In both flights, the
rockets were stabilized nearly vertically and the instruments
sensed horizontally, with the spectrometer and photometer

units viewing 180° apart. This instrument configuration,

combined with the ~2.5 Hz spin frequency of each rocket,

allowed a 360° view as a function of altitude in the auroral

region above the launch facilities at Kiruna, Sweden (67.9

N, 21.1 E) for both flights. The first flight was on

November 16, 1980 (EBC payload E-2, Salvo B, 0312 UT,

hereinafter referred to as flight 1) and the other was on

December 9, 1981 (2125 UT, hereinafter referred to as

flight 2). ‘

The 20-spin averaged height profiles of the 130.4- 337.1-,
391.4-, and 557.7-nm photometer-measured emissions, the
spectrometer observations from 100- to 640-nm for both
flights, and a preliminary overview of the data are pre-
sented by Seidl et al. [1983] and by Schmidtke et ai. [1985].
Shepherd et al. (unpublished manuscript, 1993) have pre-
sented a detailed analysis of the sources of the 557.7-nm
emission observed during flight 1. The current work pre-
sents a detailed look at the FUV-VIS photometer data along
with a preliminary morphological study of temporal and
spatial distribution of the observed aurorae of flights 1 and
2,

EF-11 INSTRUMENT DATA REDUCTION

Photometric data for both flights of the EF-11 instrument
were processed to provide spatial and temporal information
of the auroral features during flight 1 and the stable arc au-
rora during flight 2. Photometers of the EF-11 instrument
recorded the emissions at 83.4-, 98.9-, 120.0-, 168.8-,
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