OBSERVATIONS OF POLAR ATRORA ON JUPITER
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ABSTRACT

;n:d with the SWP camera in

North-south spatial maps of Jupiter wera obta
2 1973, and 7 June 1979. Bright
an

IUE observations on 10 December 1978, 12

- »
auroral enissions were detected from tha zorth znd south polar ragions at
H Ly o (1216 3) and in the H, Lyrman bands (1230-2608 g) on 19 May 1979; wyet.
no enhanced polar emission was detected o= the other deys. The relationship
between the IUE observing geometry and the zazczeiry of the Jovien

magnetosphere will be discussed.

The discovery more than a decade zzc of radio enission frono Jupiter,
which appeared to be modulated both by thz rotazica of the planet and the
- orbital position of the moon Io, openec thz door Ior sSP sculation on the

u‘n.

~distribution of charged partlcles in t=z 3robsbdly Jovizn magnatic field and
the possibility of polar aurora on Jupitsr. Szzrches for visible and radio-
fregquency auroral emissions have been hz—serel Dy poor sensitivity aad spatial
resolution, respectively. Sounding rocks: =ni Zarth- satellite {(Copernicus)
ultraviolet observations tentatively icfezziZisd H, Lyra band emission
(ref. 1,2) and an H Ly o hot spot (ref. 3}, ezch &2 which was expectad to
result from charged particle excitatioz ¢ = =aZ E, in Jupiter's upper
atmosphere. The Voyager flybys (ref. %) posizivei¥v identified polar suroral
emissions both in the visible and at E L7 2 =22 the H, Lyman ané Werner bands
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of Jupiter,
OWS strong

and wernar bands

in the ultraviolet. We will describz =Tz
performed with the IUE SWP camera unde~r g Eiszars
polar brightening at H Ly o (1216 &) a=2 Iz the =

(1150 - 1608 %).
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The photowrite images of three sps2tzz oI Jupiter s souch pole, cehtral
region, and north pole, taken 19 May 1.7
‘imaging in this method of mapping has
(ref. 5). The central spectrum sSho¥s
progressively stronger Rayleigh-scatts
In addition, the polar spectra show ©=< o) ur 1605 .
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and around 1570 2. These emissions appear at the edge of the grating-
scattered light from th2 respactive northern and southern edges of the planeL,
and have beev 1Ran_ifiaﬁ 2s Hp Ly=an band emission. Fig. 2 shows the whole-

w22 exposures, and the Lyman-band emission appears
in the polar i:ages well above the level of continuum seen in the equatorial
spectrun.

The north-south distribution of the Ly o emission derived from these
three exposures is shown in Fig. 3, a2long with the positions of the aperture
on the planet. A pronounced brightening appears at both poles, trailing off
away from the plartet to the level of background geocoronal enission (1-2 kR).
The north-south width of the 1216 & and 1608 & features is 5 — 7 arc sec at
both poles. This is comparzdle to the 6 arc sec instrumental resolution,
hence the north-south extent of the Jovian auroral oval is not measureable.
HBowever, the polar Ly 2 brightening in SWP 5309 of the north pole shows a

U(J

marxed east—wast ssyr—airy, dicating that the emitting reglon was smaller
‘than the 10 arc ssc aparture width. This asymmetry may be explazined either
by a point source zurorz or by 2 diffuse source partially £filling the
aperture. Ths south pole enission appears diffuse east-west.

It is estimzted thzt enission 1/8 the measured brightness at 1608 R in
these exposuras cculé bz detacted with the IUE in a 15 min. exposure. The
potential thus exists for conitoring these aurora as a function of both the -
orbital position ci Io and the 10° tilt of Jupiter's magnetic pole toward

a,"-l

or away from ths Zart
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