
• Radio Auroral Emissions generated by CMI  

• Fundamental mechanism in plasma 
physics (wave-plasma instability) 

• Jupiter’s auroral acceleration region 

• In situ electron and radio measurements 

• Transfert of energy in a magnetosphere 

• Comparative Planetology 

In situ bKOM source crossings with Juno 
Collet B, Lamy L, Louis, CK, Hue V, Kim T 

bKOM
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Decametic 
Radiation
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Jupiter’s radio spectrum  

ω =
ωce

Γ
+ k∥v∥

Conditions:
fpe

fce
≪ 1

∂Fe

∂v⊥
> 0

Inversion 
population
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Radio survey : Radio source identification 

ω =
ωce

Γ
+ k∥v∥

fce

fce + 1 % already done for HOM/DAM

Louis et al 2019

Collet et al 2024
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Radio survey : Radio source identification 

ω =
ωce

Γ
+ k∥v∥

Requires: 

-High Resolution Radio measurements 

-High Resolution Electron measurements

The case of bKOM source crossings

High Resolution 

Low Resolution 
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60

60

bKOM

Only 7  candidates out of 60 orbis
•
• Connected to the brightest UV spots
• Partial correlation with Dawn Storms and Solar Wind

f ≤ fce + 1 %
fpe/fce ∼ 10−2 to 10−1
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Radio survey : Radio source identification 

Validation of source crossings ?



Growth rate analysis

v∥

v⊥
For each second of electron measurements: 

• Compute growth rate on many circles 

• Keep the circle that gives maximum growth rate 

• Determine the type of unstable e-

6

Growth rate
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For each second of electron measurements: 

• Compute growth rate on many circles 

• Keep the circle that gives maximum growth rate 

• Determine the type of unstable e-
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Growth rate

Growth rate analysis



High resolution not available everywhere

Auroral cavities!

Strong FAC variations

Link with whistler waves ?

8

The case of PJ5N 
Context



High resolution not available everywhere

Auroral cavities!

Strong FAC variations

Link with whistler waves ?
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The case of PJ5N 
Context



No need for  HOM/DAM
bKOM ?...Auroral cavities at Earth

Radio auroral emissions generated by electron beams
Auroral cavities?
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No need for  HOM/DAM

bKOM ?...Auroral cavities at Earth

Radio auroral emissions generated by electron beams
Auroral cavities?

CMI condition: 
fpe

fce
≪ 1

Earth: need for cavity

HOM/DAM: no need

Radio  
source

Auroral cavities ?
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Waves spectra

CMI 
Growth rate

JADE-E 
Energy spectra

Characteristic  
Energy

JADE-E 
Pitch angle spectra

7 bKOM candidate sources  

•Energy of 1 to 10s keV 
•First auroral cavities at Jupiter (3) 
•Partial association with Dawn Storms and Solar wind 
•Unstable shell and conics 
•Connected to Main aurora 
(More source crossings needed)

The case of PJ5N 
Generation



CMI verified for bKOM and HOM/DAM 

7 bKOM candidate sources  

•Energy of 1 to 10s keV 
•First auroral cavities at Jupiter (3) 
•Partial association with Dawn Storms and Solar wind 
•Unstable shell and conics 
•Connected to Main aurora 
(More source crossings needed)

12
Connection and limit of HOM/DAM/bKOM ? 
Generation by >100 keV ?

Decametic 
Radiation

Corot control 
Diff. Aurora 
fpe/fce 10^-3

Solar W Control 
Main Aurora 
fpe/fce 10^-2

Conclusion

Published in Collet et al 2025 GRL



13



14

0.00

0.25

0.50

0.75

1.00

H
+

 d
en

si
ty

 (
cm

3
)

400

500

600

V
r 

(m
.s

1
)

0.0

0.1

0.2

0.3

So
la

r 
w

in
d

H
+

 p
re

ss
ur

e 
(p
ic
od
yn
e/
cm

2
)

4 2 0 2 4
Tim e difference (in days) from  ident ified bKOM source crossing 

0.0

0.5

1.0

1.5

2.0

B
 (
n
T)

4S     (60°)
5N    (10°)

11S  (80°)
12S  (40°)

7N    (90°)

1S     (0°)

9N    (50°)
7N    (50°)

PJ
Spacecraft-
Sun-Jupiter 

angle



15

γ =
π2

4
ω2

pe

ω2
ce

nh

1 + nc ( ωpe

ωce

1
2Δω )

2 ∫ v2sin2(θ)
∂Fe

∂v⊥


