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lncx)herent Scatter Cross-Section

<TB = 4nre2N / (14-T«/Ti)

Where:

N: Electron density

Te: Electron Temperature

Ti: Ion Temperature

re: Classical radius of electron
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FIGURE 2 An expanded time-scale plot of electron density irregularities in the
diffuse aurora of Figure 1. The power spectra indicate the frequency
dependence of the least-squares power law. Frequency f is directly
proportional to wave-number k, assuming the irregularities are
spatial structures.
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Comparison of Coherent Scatter and
Incoherent Scatter Cross-Sections

For n = 3,

P3 (2k,0,0) => n3/2a / 4 Xo k4

and

ac/ainc = <AN2>(1+Te/T|) ni/2 a / (16 N Xo k4)

Assume

Xo= 10 km

k = n /10 (15 MHz)

a = 70

N = 5 X 105

<AN2>i/2/ N = 10%

Te=Ti

Then: ac/ainc»160



MEASUREMENT OF FLUCTUATION LEVEL

\
\

SA6Kd^ATfift dictioN (iedKtR, iim)

- r,* (aN*> P, (k,. kj, ka)
WHERE r, s= 2.8 x 10 ""m a CLASSICAL ELECTRON RADIUS

<AN'> • MEAN SQUARE ELECTRON DENSITY FLUCTUATION LEVEL
P«(k,, kt, k,) • 30 SPATIAL POWER SPECTRUM

ASSUME

D/ir AI, « A^e-<*o«ki)®«i+*M)
• " ' d +Ao'lCxV*'*

WHERE Ao • OUTER SCALE LENQTH OF TURBULENCE

a - ASPECT RATIO OF IRREQULARITIES

n > 1
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HP PROPAqiATlON IN A
HORIZONTALLY-STRATIFIED IONOSPHERE
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Fig. 1
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CateQoifies of Plasma Instability

Source itf Hroa Energy

Streaming ofone particle
species Mlative to «iother

Gradient in plasma density
or tempes^ture plus external
loroe

Gradient in plasma density
or ten^kenature without
external force

Non-Ma»ovellian particle
distrft>uS9on

Type of Instability

Streaming Instability

Gradient Instability

Universal Instability

Kinetic Instability
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Data: 09-10-86 TIma: 06:48:40 Baam: 13 Freq: 12.4 MHz
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Lag Vel (m/s)
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Figure 5. Stages In the processing of a sample of HF ^pjirlw
imaginary pa^s of an ACF. (b) Doppler spectrumt^^sformation of the ACF. (c) Phase angle as a iJi S
least-squares fit. (d) Power variation of the ACT as a
fits based on exponential Xand exponential a = X as explained
[Reprinted from VillcLin et al., 1987]
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JHU/APL HF radar
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GRAVITY WAVES
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What Is SuperDARN?

SuperDARN is an internationally-
funded network of HF radars
capable of continuous, global-^le
observations of the high-latitude
ionosphere.
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What is the basis of the SuperDARN
concept?

Bidirectional common v^ume observations
with pairs of HF raciars to provide vector
determinations of plasma convection and the
bnospheric electric

Spatial resolution of each vector
-50 km X -50 km

Total spatial coverage
-40 miilk)n km2

CX>sefvalk)ns wHIl cover the auroral zone and
polar cap

65°<A<85°

-14 HoMrs of Magnetic Local Time
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SuperDARN (Northern Hemlsph
Division of Responstt>iiities

tedSE
Finland University of
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Iceland (West) CNRS/LCPE,CRPE,LSEEr Funded
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Goose Bay (E) JHU/APL
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SUPERDARN
^ield-of-View Superimposed on
HepprMT-llaynard BC Pattern
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Anticipated Contributions of
SuperDARN

to

Solar-Terrestrial Research

Dala from SuperDARN will be shared by scientists
in ai partidpating countries

Data fcwn SuperDARN will be used to provide
grouind-teased support to future multinational
saiteiilie mwissaons kKluding ISTP/GGS, CLUSTER
FREJA, and INTERBALL

Data from SuperDARN will be used to support
intemaioriai scientific collaborations, e.g. STEP

Data from SuperDARN will support national
scientific initiatives, e.g. CEDAR, GEM
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