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Outstanding Issues

 How Is mass, momentum and energy
transferred from the magnetosheath to the

magnetosphere?

e Can low frequency MHD waves contribute
significantly to plasma transport at the
magnetopause?
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Transport at the Magnetopause
due to Reconnection
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Transport at the Magnetopause
due to Waves
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Particle Distributions
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Particle Distributions
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Particle Distributions
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Wave Spectrum
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Steep Alfvén Velocity Gradients
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Kinetic Alfvén Waves at the
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Consequences for Transport

Prescribe a kinetic Alfvén wave solution

— wave dispersion:
0~ KEVR2 L+ L+ T,/ T)k,2p)

— parallel electric field (heats electrons parallel to B)
Follow single particle orbits in waves
Construct Poincare sections or delay diagrams
Examine onset of stochastic behavior
Examine statistics of
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Wave-Particle Resonances
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Onset of Stochasticity
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Core Heating of lon Distribution

Distribution: Kinetic Alfven Wave

U

Y “I

-
S



Core Heating of lon Distribution

Distribution: Kinetic Alfven Wave Observed Distribution:

(a) 22:34:32 lon
B=(-22.6,-24.5, 49.5)

o
5

T =4£}

[Hasegawa et al., 2003]



Multiple Waves Lower Threshold

Single Wave

5B/By=0.1
15
4
u‘n+‘1
08
U(IJ' a5 1 15
l]‘n
15 e

a as 1 146

5B/B,=0.25

15

n+1
as

a a5 1 145

15

n+1 .\:.. -'.'.."..- i
agp
"

5B/B,=0.65



Multiple Waves Lower Threshold

Single Wave
8B/B,=0.1 5B/B,=0.25
15 15
1 1
u‘n+‘1 ll‘r1+‘1
05 08
U(IJ' 0 1 1.8 00‘ 0 1 1.6
M M
15 = 18—y
/ R
u'rl+‘1 C) ’.ﬁ’" ll'r'|+‘1
08 08
ot 2 ol
a as 1 15 0
By

5B/B,=0.65

Ten Waves

8B/B,=0.1

5B/B,=0.2

5B/B,=0.15

5B/B,=0.25



<X?>/p;

Diffusion and Heating Rate

D~5x10°m?/s

B 8 & 8 B
| L L L

o L 1 1 ] ] Qt
a a0 100 180 =00 a0

I W, 1 dW/dt~T; /50
0.6 7 ~(TI/10)GV/S

s _ Wﬂwm_
a i e e : ! Qt

a A0 100 180 200 =50



Conclusions



Conclusions

ransverse waves at magnetopause:
= consistent with KAW



Conclusions

ransverse waves at magnetopause:
= consistent with KAW
= accelerate to B



Conclusions

ransverse waves at magnetopause:
= consistent with KAW
= accelerate toB
= heat to B



Conclusions

ransverse waves at magnetopause:
= consistent with KAW

= accelerate to B
* heat toB
= can produce distributions as

observed



Conclusions

ransverse waves at magnetopause:
= consistent with KAW

= accelerate to B

* heat toB

= can produce distributions as
observed

= Produce significant of sheath ions into

dayside LLBL---D ~ 5x102 m?/s
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Evidence for Wave Induced
Transport---Flank MP Crossing
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Core Heating of lon Distribution

Distribution: Kinetic Alfven Wave
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