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Observations
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Analysis of ARTEMIS observations of current
sheets/discontinuities in the solar wind at
about 1 AU found (Artemyev et al., 2018,
2019a, 2019b):

* Kinetic length scale (~ a few ion skin depths)

* Current sheet B-field and plasma-f consistent
with approximately force-free configuration

* Systematic, anti-correlated, asymmetric
variations of particle density and temperature
across the current sheet

Can one find theoretical kinetic models for current
sheets with these properties?



Kinetic equilibria with similar properties?
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(Asymmetric) Gradients innand T7

* Want to add gradientsinnand T
e But want to keep current sheet force-free
* Density n and pressure P,, are functions of A,, A, (and ¢)

* Moments of Lf‘s(z’v) :FS(H37p£US7pyS)<
Pxs = MgUy T quw(Z)
Pys = MsVy + qs Ay (%)

e Can we add additional terms to the DF to get the desired form for n
and T?



—  Ay(Z)/BpL = 2arctan(sinh(z))
Ay(z)/BoL = — In(cosh(z))

Need asymmetric/odd
density profile in z

A, even =2 need dependence
on A, that is odd as well

Additional DF terms need to
be odd functions of p,

However, no contribution to
j, wanted!



Additional term in DFs

Fs total = Fs s + AP
F¢ ¢r : any force-free distribution function
AFs: the additional term, e.g. AF; o< Kq(py.s)Gs(Hs)
Conditions:/Ks(px,S)GS(HS)dgv # 0, /va;KS(px,S)GS(HS)dgv
Example: Ks(py s) X Dg.s,

Gs(Hs) xexp(—Hg/kpTs1) —asexp(—Hy/kpTs o)

There is actually a method of finding appropriate combinations systematically.
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Concluding remarks

* Ad hoc method seems to work well for parameter values needed

* One has to check individually that the total DF >0 !

* The problem becomes more complicated if one cannot arrange for
¢ = 0 (under investigation)




