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- Exponential decay

- Universal dissipation range
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SOLAR WIND OBSERVATIONS

Alexandrova et al. 2012: Sahraoui et al. 2013:
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SOLAR WIND OBSERVATIONS

Alexandrova et al. 2012: Sahraoui et al. 2013:
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- High correlation between dissipation length and p. {



DISSIPATION MODEL

- Can damping of KAW explain observations quantitatively?

- Exponential or power law dissipation range for KAW
damping?

- Why does the dissipation length seem to be independent of
turbulent energy flux?

— Derivation of simple, 'quasi’-analytical dissipation model for
electron scales under assumption of:

- Critically balanced turbulence,
- KAW damping from linear Vlasov theory
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DISSIPATION MODEL
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DISSIPATION MODEL

Magnetic energy spectrum:

= P(ky) = P, <]Z;>Kexp (—26‘%2 /ko K, M/f >

wr(kl, kH)

Energy flux:
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APPLICATION TO THE SOLAR WIND
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Blue dots: Alexandrova et al. (2009)

Observations:
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n=20cm3
T/ Te = 2.34
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APPLICATION TO THE SOLAR WIND

10°%... .. §58 6 B, <1 Cor = 0.97  I; =0.00264+181p,
e 5 8, > 1: Cor = 0.98 I, =0.0664+1.41p,
—_ 100 Cor = 0.98  1; =0.173+1.4p,
N .
L Fit PA (kl) = 4
E 109 . E
= Ak:La exp(—klld) =3
T =
1078 3 2
10°° !
0.01 0.1 1 10 100 0
f[Hz] 0 1 2 3
k
Blue dots: Alexandrova et al. (2009) pe [km]
Observations: 6 B, < 1: Cor = 0.71 143 =0.0504+0.939),
3> 1: Cor = 0.55 1y =1.03+1.42),
B =155nT Cor =046 1y =0586+1.06),
n=20cm—3 4
Ti/ Te = 2.34 B
B; = 2.04 =
2
Model: 1
Cxk=14 0

K =2.5
Ae [km] 5



IMPLICATIONS FOR SOLAR WIND DISSIPATION
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IMPLICATIONS FOR SOLAR WIND DISSIPATION
1/3 k
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IMPLICATIONS FOR SOLAR WIND DISSIPATION
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CONCLUSIONS

Under the assumption of critically balanced turbulence and
KAW damping:

- Good agreement of model and observations at electron
scales,

- KAW damping leads to 'quasi’ exponentially shaped
dissipation range,

- Dissipation length is related to the electron gyroradius,

- Dissipation length is independent of the energy cascade
rate.






DISSIPATION MODEL

- Kolmogorov energy cascade rate:
g0 ~ Pourg = P(k1)uvk(kL) = const. in inertial range

- Eddy decay velocity: ,
’Uk(/ﬁ_) = Vko <%) & 'Uk(kj_) = %U(/{)J_)

- Ratio of velocity to magnetic fluctuations a:
k) =« @ with o = wr/kjva

- Dissipation: P(ky)vk(k1) = P(K, )vg(K,) + D(kL)
- Heating rate: D(ky) = 2P(ky )v(ky)dky
- Damping rate: w = w, +iv & w,= /{)”UAET & v = ]{/‘”1)147

- Critical Balance: vy k) = kjvaw;,



