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Introduction: 2

Jupiter’s Magnetosphere

-Largest planet in the solar system, fast rotation

(9h55m: rotation energy is x200,000 Earth’s)
- Strong magnetic field (momentum x20,000 Earth’s) hd
-Variable volcano of moon Io is main plasma source

Momentum transfers from the planet to the
magnetospheric plasma [e.g., Hill, 2001, Cowley and Bunce, 2001]
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Introduction: 3

Jupiter UV Aurora

* Jupiter aurora reflects
auroral electron precipitation
and magnetospheric activities

magnefic field

@D N

H, 9

\Lelectron

atmospZ:‘re/K

@) : . :
‘ O/‘::> w aurora

H,, H excitation




Dataset: 4

Hisaki/EXCEED

EXCEED (=Extreme Ultraviolet Spectroscope for Exospheric Dynamics) instrument
is onboard “Hisaki”, a space telescope satellite by JAXA.

Targets of Extreme-ultraviolet (EUV) imaging spectrometer
(1) Atmospheric escape

from Venus, Mars, and Mercury
(2) Surrounding plasma and aurora
emissions from Jupiter and Saturn

Launch: September 14, 2013
- Long-term monitoring

o o plasma torus : Cassini/UVIS
http://www.jaxa.jp/projects/sat/sprint_a/ Jupiter’s UV aurora - HST/WFPC2
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Dataset:

power (arbitrary)

Method detail: Kimura et al. [2015GRL]; Tao et al. [2016bJGR] >

Hisaki/EXCEED aurora observation

Wavelength 55-148 nm
l0’s o{bit Hisaki/EXCEED Jan 2 2014 05:51—10:49 EWHM 3 nm

Ax~17 arcsec
Pointing =2 arcsec

[Spectral Information]
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Results:

Hisaki Aurora Events

(1) Rotational variation (1 rot.~10 hours)
(2 Short-term enhancements (<1 rot.)
3 A few days variation

(4) Several days variation

() Several 10s days variation

(®) Statistical feature



(1) Rotational variation
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(2 Short-term enhancements (<1 rot.)

Short-term (<1rot.) Enhancements

[Kimura et al., 2015 GRL]

Hisaki/EXCEED’s continuous observation
+ Hubble Space Telescope (HST) image

— Dynamic variation

Hubble
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3 A few days variation

Energy coupling between middle

and inner magnetospheres
Pairs of brightening of plasma in inner = " | ‘}Hsfidm.'
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3 A few days variation

10

Short-time and daily variations

Power modified for the rotational appearance change
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3 A few days variation

Periodicity analysis

Derived occurrence time separation
—— seen in Hisaki: 0.8-8 days
151 ] Mean: 3.0 day, Median: 3.0 day
| ' Standard deviation: 1.5 day

of the aurora
periodicity on solar wind dynamic
pressure nor on the volcanic activity

|

. ] cf. Comparable with...
- — ] 5-10 days: aurora observed by IUE

31 T : i in Aug-Sep 1996

| [Prange et al., 2001]

—] ] 1.5-7 days: plasma spectra variation
| ] [Kronberg et al., 2009]

| 1-4 days: Magnetospheric

reconnection feature seen by

Galileo/MAG [Vogt et al., 2010]

histogram #




@ Several days variation Ui | 12
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*Aurora intensity shows positive relation with solar wind dynamic pressure.
*The intensity has more correlation with the duration of solar wind quiet
time before each enhancements.> Importance of preconditioning
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(@ Short-term enhancements (<1 rot.) & @ Several days variation 13

Parameter Relat|onsh|p Varlat|on

from Spectral Analysis No'O 001/cc
[Tao et al., 2016b JGR]
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(®) Several 10s days variation 14

09"33™UT December 22,2014

Sodium neutral

from ground obs. |
[Yoneda et al., 2015] |
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(®) Several 10s days variation

Parameter Relationship Variation 2

[Tao et al., submitted]
lo Volcano Quiet lo Volcano Active
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During the lo’s volcanic active time:
the relationship changes toward more energy flux and less energy part.

—> increase of source plasma (a few keV) density from 0.002 to 0.0026 /cc
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®) Statistical feature 16

Auroral power occurrence

Power @700-1800 A non-absorbed = as an indicator of input energy flux

with appearance modification by multiplying (north whole auroral area)/(area at the moment)
all (2014-2015)
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- Log-normal distribution (red line)

Maximum occurrence: 1.11 TW Average: 1.40 TW
cf. HST obs. 1.2 TW in 2014 [Badman et al., 2016]; 0.8-5 TW in 2016 [Nichols et al., 2017]
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Summary

Long-term Jupiter aurora monitored by Hisaki/EXCEED

detects Jupiter’s aurora & magnetospheric dynamics.

(D Rotational variation (1 rot.) @) Short-term enhancements (<1 rot.)
3 A few days variation @) Several days variation
(B Several 10s days variation (& Statistical feature

Spectral information taken by Hisaki/EXCEED reveals:

(i) averaged auroral emission intensity is 1.4 TW.

(ii) the auroral enhancements over 1 rot. to several days are
associated with the source current enhancement.

(iii) during lo volcanic event, energetic plasma (~a few keV) would
also increase in the magnetosphere
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Questions

1) Hisaki auroral observation is spatially- and mean energy
analysis. Is the energy variation contributed by a decrease of the
whole energy range, or a relative decrease (increase) of high
(low) energy electrons, or a combination of them?

- other methods would help: using radio emissions, H/H2 ratio
analysis, ...

2) How thermal electrons enhanced during the lo volcanic event?
- relation with lo plasma torus parameters?

3) How these results are understood if Alfvenic acceleration is
dominant as recent Juno observations suggest?



