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Farley-Buneman waves

Factors complicating Farley-Buneman wave physics at diftdegitudes:

$ high: strong forcing, wave heatingy effects

® mid: sporadidE layer properties: morphology, composition
® low: large-scale waves
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heuristic model
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JOULE I

. 180
— - =
Q
90 T
B 9
- - 10 a0
=
L S
e ~1 —90 =
2
~ o
: : : —~180
200 =
=15 J
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, =102
«E . g
— 1 1 04
200
I I I
200
400
200
n
~
0 E
=
— —200
—-10 T T I T T T T T T T I —400

100 150 200
Flight time (s)

r~RQ ISEA 2008 — p. 6/




PFISR convection
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Vlos
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PFISR los
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large-scale waves
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counter electrojet
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counter electrojet
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oblique echoes
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line-of-sight Doppler 102 km
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midlatitude implications?
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summary

Spectral moments of coherent echoes from Farley Bunemanswave
auroral electrojet are predictable, invertible functiohshe vector
electric field.

Absent radar imaging, radar spectra are apt to represeratekp
superposition. Note that small flow angle echoes will tend to
dominate the composite spectra when they are present.

Large-scale waves permit all (or almost all) flow angles to begme
within the scattering volume in the equatorial electrojet.

Sine/cosine spectral moments again evident in equatanaiter
electrojet, where flow angle can be readily identified.

Similar ideas probably hold at midlatitudes (beware).
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electron thermal effects
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lonospheric modifications
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UHF results

20050726 160029 20050726 160029 20050726 160029 20050726 160029 20050726 160029

2
SNR (dB)
40
2
SNR (aB)
2
SNR (aB)
2
SNR (aB)
40
2
SNR (dB)

30
30

20

Range (km)
20

Range (km)
Range (km)
Range (km)
Range (km)

10
10

-10

-10

T "
-500 0 500

Velicity (m/s)
20050726 170037

~500 ] 500
Velicity (m/s)
20050726 170037

Velicity (m/s)
20050726 170037

Velicity (m/s)
20050726 170037

Velicity (m/s)
20050726 170037

40
20
SNR (aB)
40
20
SNR (aB)
20
SNR (aB)
20
SNR (aB)
0
20
SNR (aB)

° ° °

—~0 —~0 —_ —_ —_O

E E E E E

S = & = & = & = 2 =
S . . . N

%o %o % % Yo

g Q g ] ] g Q

< < < < <

= 5 ~= ~= ~=

10
10
10

-10

-10

Velicity (m/s)
20050726 180032

Velicity (m/s)
20050726 180032

Velicity (m/s)
20050726 180032

Velicity (m/s)
20050726 180032

Velicity (m/s)
20050726 180032

[ ___IEeahass | | ___IBEaaaeer | | ___Eneahass | | __ IBEaanaer |
e (a8)
40
[ ___IEeahass | | ___IBEaaaeer | | ___Eneahass | | __ IBEaanaer |
e (@)
[ ___IEeahass | | ___IBEaaaeer | | ___Eneahass | | __ IBEaanaer |
e (@)
[ ___IEeahass | | ___IBEaaaeer | | ___Eneahass | | __ IBEaanaer |
e (@)
40

[ ___IEeahass | | ____IBEaaaaer | | ___Eneanass | | __ IBEaanaer |
)

o
<+
o o o
—_—T —_~ —_ —_
B . E . E o . B o
v v v o
Yo %o ) Bo
=R g =] g0
< < o] <
" " " "
S S S
H H " " " H " T " H H
-500 0 500 -500 0 500
Velicity (m/s) Velicity (m/s) Velicity (m/s) Velicity (m/s) Velicity (m/s)
20050726 180038 20050726 180038 20050726 180038 20050726 190038 20050726 190038
o T 5 g 5 i s 1 B g
h & 7 & 7 - & &
o o o - L o [
.8 .8 3 -8 ~
g g Bl ' g £
4 E - E - = E - | e ~ e
& & & & ] ] o &
v v v - v - o
%o %o %o [ %o [ %o
g0 g0 g 0 g 0 g0
5 5 § § 5
° ° 1 el — ° 1 il - ° °
; ; = - :
g $ " " " $ " — " $ " — " $
-500 0 500 -500 0 500 -500 0 500
Velicity (m/s) Velicity (m/s) Velicity (m/s) Velicity (m/s) Velicity (m/s)

ISEA 2008 — n. 20/



	Farley-Buneman waves
	JOULE I
	heuristic model
	PIC simulations
	JOULE II
	PFISR convection
	0600 UT
	PFISR los
	0925 UT
	large-scale waves
	counter electrojet
	counter electrojet
	oblique echoes
	line-of-sight Doppler 102 km
	midlatitude implications?
	summary
	electron thermal effects
	ionospheric modifications
	UHF results

