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Abstract

One of the technical challenges for Radio Plasma | mager
(RPI) on the IMAGE spacecraft isto detect direct radio
echoes from the outer magnetospheric boundary. Before
IMAGE launch, it was anticipated that such direct echoes
would yield useful structural information on thisimportant
boundary. In this paper, we will show examples of RPI
echo signatures that may be attributed to reflections in the
magnetopause-boundary layer region. We will discuss the
reasoning for and against these echoes being originated
from the boundary layer. Physical interpretations of the
observed echo signatures will be given where possible.



Before IMAGE Launch

» Magnetopause/boundary layer echoes were anticipated

» ActualMP/BL echo signatures were unknown due to
likely presence of
— boundary plasma iregularities
— boundary motions
— possible interference by natural emissions (e.g.,
continuum radiation)
» Large magnetopause distances (> 4 Rg even with
IMAGE near apogee) may render MP echoes
Green et al. [2000] undetectable



After IMAGE Launch

« Many candidae MP/BL echo traces have been observed

e Most cases are seen over short intervals (minutes)

—Too short to reved ef fects
of spacecrdt motion

e Other interpreations of vodd
such traces indude:

—Direct plasmapause echoes

—Partial guided echo traces

e Definitiveinstrument
caibraion still needed
for direction-finding

anal ySIS Adapted from Fung et al. [2001]



Sequence of MP/BL Echoes Seen on
8/20/01



The small virtual ranges of
the M P traces indicate that
the actual MP distance
(~1.5 Rg) is smaller than
model prediction (3.7 Rg).
Multiple traces may be due
to signals refl ected from
different parts of the
MP/BL.

Guided echo trece

Multiple MP trages??
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8/20/01 @ 12:22:52



Therelatively constant and narrow range of V R
of the echo trace over f requencies suggeds that
» signals arereflected from arelatively sharp
boundary, and
 thus not likely be due to guided signals.




This featurelasts along time!




Magnetopause echoes??
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MP/BL Sructure Seen on 8/20/01

Density Variation with Virtual Range in
MP/BL Seen @ 12:58:52 on 8/20/01
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« Assuming: f,. >>f & light-speed propagation
» Sharp rise and ledgestructure in BL
o “Oscillations’ in density wall may be due to BL wave motions



IMAGE Orbit on August 20, 2001




Increased upstream SW density and flow speed may account for
smaller M P ranges observed.



Sequence of MP/BL Echoes Seen on
8/25/01
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Rough Estimate of BL Thickness
Seen @10:10:22 on 8/25/01
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Conclusions

* RPI has Detected direct magnetopause-boundary layer echoes
— confirmed by the consistency beween temporal changesin echo virtual ranges
(V R) with spacecrdt positions near apogee
— 1-“M” -AGE isindeed f or Magnetopause
 MP/BL echo traces can be discrete (8/20/01) or scettered (8/25/01),
suggesting:
— different MP/BL density structures, f, =f (VR) withL ~ 0.5 Rc
— possible evi dence of BL (ULF) wave motions seen on 8/20/01
— presence of plasmairregularities with varying scales, A,
* assuming aspect-sensitive scattering (ki=2k,), we have A ~ few km
e Long-duration (> 10 min) MP echoes are not often observed,
suggesting that
— favorable observing condi tions do not occur of ten

— If signals are highly scattered, they may not be discernable easly at large
distances [Fung et al., 2000]



