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The LP observations of the dust and plasma

 Cassini observations revealed the dusty plasma, charged dust takes
in place in the charge balance, in many places in the Kroninan
system.

* The Langmuir Probe measures the electron and ion densities and
provides important parameters for the dusty plasma.

* The LP measurements combining with the other instrument’s
measurements shows different types of dusty plasma.

* What is the remained problems?
* Expectation to the JUICE observations.




RPWS/LP observation in the Dusty Enceladus plume
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LP measures

* U: LP potential (grain potential)

* Ne, Te: Electron density and

temperature

* Nij, Vi: lon density and speed
Dense plume plasma

Ni: 2 10* cm3, Ne: 2 102 cm?3
Small N;/N, ratio: << 0.1

Negative charges are on dust grains
Slow down of the lon

* From corotation to Keplerian speed




Charged Nanograin Density
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Negative charges are mostly on nm sized grains.
.N_nano (104 Cm_3) >> N+nano (1 Cm_3) . z
* Density peak about < 2nm
* Most of the grains are singly charged.
* CAPS and LP densities are consistent.
Hill et al., (2012); Dong et al. (2014)
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Problem remained: How is the large plasma density (N, ~10° cm3) generated?

lonization source is not enough with:
ni [cm_3] * lon-Neutral charge exchange
* Electron impact ionization
* Photo ionization
to count on observed ion density. e.g, kriegel et al., [2014], Sakai et al [2016]

‘ But charged nano dust simulation also shows that a high ionization

NHh20 ™ 10° cm?3

T RS | ratiois required to explain the observed Nq /Ng* ratio. meieretal, (2015]
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Meier et al.



lon*/lon™ plasma in the plume

* LP sweep shows negative/positive ions
Cassini 2012/03/27 E17 (Rev-163)

Ni*:9102cm3, N;:9 102cm3, N.:1 101 cm?3 E!
EE— \/k
Tribo-electrical charging or other charging mechanisms? >

* Alarge mass loading results in stagnant plume plasma as

be observed by LP. ; ‘ g 9] 2 U
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E ring dust

* N>>N, region appears associated adus (Rev 11, E02) Away from Enceladus (Rev 66)
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E ring dust

N.>>N, region appears associated
dust signals.
Narrow (<6000km) dusty.@ ered at equator in
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Surrounding plasma f@shorth/south asymmetries.
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Different type dusty plasma
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Cassini 2016/12/26 (361) Rev-254

Dusty F ring
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Cassini 2016/12/26 (361) Rev-254

Dusty F ring

Ni/N.>1 has found at the ring.

* Extra Niincreasing at |Z|<0.1Rg

* um size dust appears at |Z| < 0.02Rs (RPWS)
More um grains close to center.

But most of the negative charges are on nm grains.
Dust size distribution sharper close to ring center.
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Havnes parameter plot indicates dust-plasma collective ”":10,3 um dust density
near center. T T T T B R LP (u=-5)
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The LP observations of the dust and plasma

* The dusty plasma environment have be found in many places in the
Kroninan system.

Enceladus plume, E ring, F ring
Saturn ionosphere and Titan ionosphere as well

* The Langmuir Probe provides important parameters for the dusty plasma.

e Dust-Plasma interaction differs depending on the dust characteristics.

* Similar dust-plasma environment can be expected at:
Europa plume, Europa torus, Ganymede ionosphere.

* We can do a better observations in the Jupiter system by JUICE.
With better data points and more parameter including E-field.




