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In a nutshell 3. Conductivity 0 p and conductance X p 5. Results
e The conductivity at Jupiter is almost always The curve on Fig. 4 is explained by the existence of a conductance maximum around the mean
computed assuming a simple mono-energetic op — 2. Zen ] Z QV'Ln : N — / opdz. energy value Fna.x=30 keV (Gérard et al., 2020):
auroral electron precipitation at high lati- _me(y on +we) i mi(Vin + w; )_ e (1)-(3): Mean energy away from En.x — enhanced broadband conductance.

e (2): Mean energy close to Fhax — enhanced mono-energetic conductance.

tudes.
The effect of a more realistic broadband elec-

e: electron charge.

Ven (Vin): electron (ion)-neutral collision frequency:.
me(m;): electron (ion) mass.

we(w;): electron (ion) gyrofrequency.

z: altitude.

tron distribution on the conductivity is inves-
tigated.

Our model shows that mono-energetic distri-
butions either overestimate (up to 1.6-fold)
or underestimate (up to 10-fold) the conduc-
tance, depending on the mean energy of the
precipitating electrons. The kappa function f is chosen to model the broadband shape of the elec-

tron energy distribution (Coumans et al., 2002). It is defined by the total
energy flux Qo (unit: mW.m™), the mean energy (E) (unit: keV) and an

400
1. Introduction additionnal parameter x describing the high energy tail of the distribution: )

The Pedersen ionospheric conductivity and con- F(B) = 4Q0 k(k — 1) FE (Ey+—1 200/
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ductance at Jupiter are key elements when consider- T (k—2)2 (E) ( 25 E))RH
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ing the exchange of momentum and energy between the
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Most models assume a mono-energetic distribution | Conductivity gp (mho. m™1) Mean energy (E) (keV)

to represent the electron flux (e.g. Gérard et al., 2020).

However, based on the recent findings from the Juno Fig. 3: Comparison between mono- Fig. 4: Ratio between mono-energetic (m) and

energetic and broadband vertical profile broadband (bb) conductances as a function of
Fig. 1: Representation of a conductivities (Qo=100 mW.m™?, (E)=40 the mean electron energy (Qo=100 mW.m™).

spacecraft, it appears that the impinging electron dis-
tribution is best approximated with a broadband dis-

>
tribution (e.g. Mauk et al., 2017; Salveter et al., 2022). E | maxwellian and a kappa dis- keV). Understandably, the broadband distri- Even if the ratio greatly depends on the mean
What are the effects of such a distribution on 2 tributions with the same inten- bution leads to a broader vertical distribution. energy, it is almost never equal to 1.
the conductivity /conductance? o sity at the energy peak. At
| low energy, both distributions are :
9 Ionospheric model | - similar. However, the kappa dis- 6 Conc|u5|ons
' | — Kappa distribution tribution has a high-energy tail

| Maxwellian distribution hat d 1 e Compared to a broadband distribution, the conductance deduced from a mono-
The ionospheric model presented in Gérard et al. (2020) e — — that decreases as a power law. energetic distribution is either overestimated by a factor 1.6 in the 15-100

| _ Energy - ide thi
is adopted: keV range or underestimated by a factor of 10 or more outside this range.
o Altitude distributions of H, H2 and CH4 taken 105. —— e The next step of this work will be to update the models and conductance maps to
from Grodent et al. (2001) model. . . - o 'Ea[flpj ‘:'St”b“t'on better fit the Juno JADE and JEDI observations.
Above the homopause, conductivity mainly Fig. 2: Kappa distribution = ' J —
driven by the Hs 1 ion: displayed over electron distri- g
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