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Statistics of cold ions in the magnetosphere
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Reconnection
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Density without cold ion
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Simulation with a cold ion plume
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Cold ions introduce a new length-scale
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J ero reduction as a function of n./n
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Hall electric field and potential drop
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Cold ion diffusion region
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Cold ion diffusion region
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Lower Hybrid waves at the separatrix owing
to cold ions (ion-ion drift instability)

MMS1 < e
1.4r : : : : : , , . . . ‘
(e)

* : ! (@
0 : I . —— 1.0}
| |

B (nT)

“1
V, (kms™) 16 El (mVm™)

E. (eV)

1.T.,=20¢eV, n;,=0.05cm™3,T;,,=3000 eV, V,;,=900 km s~ .
2.T.=30eV,n;,=0.1cm™3, T, =2500eV, V;,, =800 km s~'.
3.T.=40eV,n;,=0.2cm™3, T, =2000 eV, V,;, =700 km s,
The relative motion between the magnetized cold ions and the 4 Tie=60V, ny =04 ™2, Ty =1700 &V, Vi, =500 km s

5.T.=80eV,n,=0.8cm™3,T,=1500eV, V, =350 kms~'.

magnetosheath ions favours an ion — ion drift instability at the separatrix
that generates lower hybrid drift waves. These waves can heat the cold

ions and demagnetize them.
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Summary - Conclusions

lonospheric ions mass load the magnetosphere and reduce the reconnection rate. Cold temperature does not have
an impact on the reconnection rate. Reduction of outflow speed may favour growth of secondary islands.

Cold ions remain magnetized inside narrow structures such as the Hall E field region. They reduce the maximum
Jperp associated to the Hall term.

Inside the IDR, cold ions remain magnetized. They get demagnetized at smaller scales that hot ions --> cold IDR.

In the separatrix region, LHW are formed owing to an ion-ion drift instability between cold ions and magnetosheath
ions, that in turn heat the cold ions. The cold ion heating at the separatrix takes a non-negligible part of the
reconnection energy budget.



