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Jovian Magnetosphere 6RJ

-
and Io Plasma Torus p— ®

lo plasma torus (IPT) Plasma torus [SII] emission by electron impax
« has dense plasma region, n,~1000-3000/cm?3

« consists of volcanic gases (S, O, SO and SO,)
originated from lo corotating with jovian magnetic field

« emits photon in EUV to NIR. 4. Radial g#fusion
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(Delamere and Bagenal 2003)
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Fig. 8. Schematic of the dumbbe |l slits observation setup. Aurora from the north ot - = g
south pole passes through the narrow center slit whereas photons from the Lo § § =
plasma torus pass through the wide ends.
Yoshioka et al., 2013
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Observation with Haleakala/ T60

® From Feb. through Apr. 2016
® Tohoku 60-cm telescope (T60) at
Haleakala obs. + Visible Imager and
Spectrograph with Coronagraph (VISP)
. ®Wavelength: [SI] 671.6+673.1nm
: ® Platescale: 1.09”/bin or ~0.05RJ/bin
® Integration: 20min/frame
@ # of data: 864 (dawn:564, dusk:545)
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Fig. Tohoku 60 cm telescope at Haleakala Observatory

bhoku 60cm telescope and VISP
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Reducing contamination by diffraction using Lyot stop

Entrance pupil

Secondary support structure (spider)
produces cross-shaped diffraction pattern which is
the brightest contamination source for detecting fain
emission spreading around the bright body.

Pupil image

Point-source Image after occulting mask before / after Lyot stop Final image at CCD
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Hisaki/EXCEEDIC KBEUVANXRY )2

o Aji: Einstein coefficient for spontaneous
Volume emission rate emission (s2)

fj: franction of ion in state j (population)

I = A]lf] (Te, ne)nion (ph cm=st) ni: ion density
A

Te: ion Temperature
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Fig. Brightness of typical ions in the plasma torus (ne=3000/cc, Te=4.6+100eV),
convolved with an instrumental function of FWHM=5nm, (CHIANTI Ver 8.0)
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Fig. A schematic diagram of rotational, magnetic
and centrifugal equator.

Assuming a dipole field, density
distribution of ion (ni) is approaches a
scale height distribution,

H2 )"

H - \/Qk‘(Ti” + ZiTe||)
= 3M; 22 ’

Mi: mass of ion
Q: angular velocity
Zi: average charge state

~20°
’\IH 20
tall faint ribbon

')\Hr-‘BOOD

short bright ribbon

Figure 1. (left) Ground-based images of 67314 S* emission. The ansa longitudes are (top)
Ar=~20° and (bottom) ~200°. Intensity traces through the ribbon show that the top ribbon
is taller and fainter than the bottom ribbon. The intensity plots are on the same scale. Arrows
indicate the full-width-at-half-maximum of the intensity trace, which may be converted to ion
scale height and 7jj. (Images 9151418 and 91s1441 from ST95.)

Schneider and Trauger 1995.
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