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ABSTRACT

The short wavelength spectrograph on the ITZ sat ﬂlllte has been uszsd to
obtain spectra of the plasma torus near ths orbit of Yo about Jupiter. Three
exposuras of about 8 hours each taken in Mzrch a=d May 1979 show emission
features dve to SII, SIII, and OIII. The zbsence of features at other wave-
lengths pernits upper limits to be set on sther acies in the torus. ;
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INTRODUCTION

It is now known that ionic species arz trzprad in the orbital path of To. -
The bzsic picture is that atoms ejected from the satellite are ionized and
thus trzpped on Jovian magnetic field lines. 7Th2 field lines move with the
10 hour planetzry rotational period, spreaiing thz2 ions into a toroidzl-like
c10Ld a2long ths orbital path. The only 1 dan ifi=d ionic emissions ara those
of sulfur and oxygen. However, a number o spscies have strong lines in the
spectrzl region covered by the short wavelzngth spzztrograph. For this
reason, threz observations of the Io torus ware =2 da near the times of the
Voyager 1 and Voyager 2 flybys (5 March ani 10 July 1979).
.OBSERVATION DETAILS

Large aperture, low dispersion spacirz of the torus were taken with
the SW? camera on 1 March 1979, 3 March 1979 223 12 May 1979 (SWP 4443, 4453,
5302). The aperture, aligned approximatel7r perpzadicular to the orbica

i
plane, was poiated between 3 and 6 R.. Tha exposure times were 520, %445 aad

440 minutes respectively. J

Dua to thz long exposure times, th2 sfpsctrz contained in additien o
readout noise, noise spikes due to fast pzrticle hits, radioactive spots or
blenmishes on the cemera face and geomatry corraciing reseaux marks. Running
a2 pedizn filter perpendicular to the diszersisn Zirection before adding the
line b~ line spectra was found to signifizzntir rzduce these noise spikes.
The photometric error in SWP data during :this tizz period has been corrected
using the standard algorithim (IUE Newsletter #%). The three spectra wersz

then sumad to produce Fig. 1.
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noise signal, the averagss and standard

To determine the teszline and
dev1at1o*“e:a cozputed for the 1278 - 1376 g, 1426 - 1651 3, and 1776 -
1951 Q wavelength regions. The basellne varied (3121, 883 and 5030 ¥
respectiveiy). The siandard deviation was approximately constant with an
average velue of 3163 TXN.

DISCUSSION

Fig. l sha; che su= of the thres observations. The features at 1256 ]
$f1ed as SIIA 1257 and SIII> 1199. The 1729 % feature

and 1198 : g ddeasdy
has not baau iden:ifiei. There is a2 persistent blemish which produces a hit
like featura nzar this wavelength in lengthy SWP exposures; however when this
is removed either by kand or by 2 median filter perpendicular to the
dispersion, the feature remains in the torus spectra. In addition, all three
photowrite irzges show a2 distinct inmage of the entrance aperture indicating
that the 1729 X fszture is real. The feature at 1664 R is identified as
OIIIX 166%. Eowevsr, the peak is only 10%Z above the 30 noise level.
Therefore, alzhough statistically significant the identification must be
considared marginzl. Although the appareat peak at 1397 A is close to the
expected SIV: 12402, it may be duz to a shift in the background level nesar

" this point. In 227 czsz, 2 statistically significant signal does not exist
at 1406 3.

Table 1 list:s = sari=ss of ionic species, in order of decreasing cosaic
abundance, with stronz enission lines in this spectral region. The neasured
brightness of tha thres identifiad species are listed. TFor the other

species the upzar 1imit to the brightness was determined from three tizes the
standard deviztioz zné the spectrograph semsitivity.

To densities, 2 simple homogenous torus model
sinilar adfoot et 21 (ref. 1) was used. (In this case the
rbit rather than the magnetic equator.) Alcthough
e-ission structure was quite complex, these IUZ spectra
st o 2 rotztionzl period; thus, the simple model may be
“2 mi—ber Zeansitizs were computed using an electron density of
=2f. 2) 22 slectren temperature or 10 eV and an average path
2T 2iso showm in Table 1 are the number densities reported
Y VS zroup. Thesa values are based on suort wavelength
2=v22 3y tha Voyzgzer 1 extreme ultraviolet spectrograph and a
5> curs (zeZ. 1). The most serious discrepancy is in tha case
nz ITT va2luz is one siuth the Voyager value The uncertain-
= dzzsitizs desend directly on those of tha excitation
s =svz dztzilad discussion of the data analysis aund the
-z=izn races will b2 published at a later date.
st Tz ot in tn° acaouisicion and

raog STos NESA.
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Table 1

03SZRVZD IONIC SPECIES AND UPPER LIMITS

1335

1909

1855

1328

132

I
W

fu

: IVE Voyager 1
Brightness number number
(Rayleighs) densigy denfity'
cm (em—3)
12 * | 140 850
6.7 o 4.2
8.5 8.6
9.4 50
10 18
e Ao
8.5 7.9
7.9 et
43 = 140 '
30 - 50 % 160 ~ 320 95
8.2 49 Bh
11 0.22
8.4 0.72
8.4 &7
6.5 12
6.7 17

I~
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= -sasured ome rather than an upper limit.
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