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I = Iion+Ielectron+Iphotoelectron
In a magnetospheric thin plasma, photoelectron characteristics is dominant. 
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Iion~ 1⋅10-10 [A]
If the ambient plasma becomes hot or dense, Iion 
significant but still Iphototelectron must be calibrated.

Ielectron =

Ufloat is essential for
 electron-side estimation.

Ufloat can be used to
 estimate Ne when it is low.

Ie0(1−
qe(Ubias + Ufloat)

kBTe
)



Electron density estimation from Ufloat

Ne and Ufloat have linear relationship in thin plasma.
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Equatorial USC 

– Plasma Disk (<11-14 RS) : < 0V

– Beyond 11-14 RS:   > 0V

– High Ne:      + few V

– Low Ne:           +15-40V

Z-dependence:
– Lobe regions:  +25V to +60V
– SW:                 + few V

Equatorial USC, Z < ±0.5RS

USC, 7-70 RS

Low Ne

High Ne + SW

SW

USC in Saturn’s
 Magnetosphere
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Iphoto calibration for <V (ion side)
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Orbit 3 to 78

Equation derived from linear fit:
mph= 0.1842EUV + 0.2405
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99% of the negative 
charge is missing!

Charged dusts

Ne << Ni



LP current in dusty plasma
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Ne : 4.0·101 [cm-3]
Ni : 4.0·101 [cm-3]
Vi :    45.0 [km/s]
Usc:    -2.8 [V]

Ne : 4.3·101 [cm-3]
Ni : 4.9·102 [cm-3]
Vi :    10.5 [km/s]
Usc:    -2.3 [V]

Ne : 4.5·102 [cm-3]
Ni : 4.5·102 [cm-3]
Vi :    10.5 [km/s]
Usc:    -5.3 [V]
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Model parameters
Ne : 1.0e+04 [cm

3]
Ni : 2.0e+04 [cm

3]
Vi :     8.0 [km/s]
Usc:    3.9 [V]

electron current saturated
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Photoelectron calibration for LP
Ufloat (Usc) calibration

S/C attitude, and Sun UV, solar wind condition

Very useful to measure Ne

Usc can be used as proxy to the charged dust potential 

Additional calibration to understand?

High energy particle effect

EUV reflected by spacecraft antenna

Iion calibration

S/C attitude, and Sun UV, solar wind condition
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