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Streamer waves
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C2: 2003/06/0520:06  EIT: 2003/06/05 20:00

One of the largest-scale-wavy-motrons-that can be 1imaged in

the solar system. Better to exploit them seismologically!




i LASCO C2 22:30—-22:06 LASCO C3 23:42-23:18

FORMATION AND PROPAGATION OF
STREAMER WAVES OBSERVED BY LASCO/SOH
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Stationary propagating kink
waves 1n slabs
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then some
density profile

® An additional means to
deduce the Magnetic field
strength 1n the extended
corona
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Rapid attenuation

110 120 130
P (Minute)

® Resonant absorption? (theory: Hollweg & Yang 88, Ruderman &
Roberts 02, Goossens+11, ...)
» Requires 3D propagation in a slab geometry
» Indeed yields a linear scaling between tau and P
» Such a small tau/P requires large density contrast + diffuse boundary layer

between streamer stalk & Ttssurrounding

® May not be necessary




What to address with a cold slab?

® Time /', more wavy patterns appear

® Distance ./, apparent wavelength /

® Apparent rapid damping of transverse
displacement

® Validity of “prop. Speed 1n rest frame™
= “external Alfven speed”

Variations in the y-dir neglected, hence
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Caveats

C2: 2003/06/05 20:06

EIT: 2003/06/05 20:00

® Current sheets?

» Should be fine for thin CSs
(Feng+11, appendix; Hornsey+14)

® Finite gas pressure

® [ateral expansion, longitudinal
structuring in mag. fld, den, flow
speed..

® Flow shear between internal and

external fluids
@ ...




Analogy with sausage wave trains

Roberts+83, 84;
Edwin & Roberts 86,
88; Nakariakov &
Roberts 95

speed
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® Time ./, more wavy patterns appear
® Distance /', apparent wavelength /
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STEREO/CORI, _ ,
® Apparent rapid damping of

transverse displacement

Kown+13
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15t crest

® “prop. Speed 1n rest frame” = “external Alfven speed”?
» OK at large distances———




What if density dist. not discontinuous?

SOHO LASCO C2 5-Jul-2004 21:00:27.158 UT
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Time /', more wavy
patterns appear

Distance ./, apparent
wavelength /

Apparent rapid damping of
transverse displacement

“prop. Speed in rest frame”
= “external Alfven speed” ?
OK at large distances
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Summary

® Streamer waves: propagating transverse motions in
streamer stalks

® Qualitative agreement between measurements and
impulsively generated kink wave trains
» Time /', more wavy patterns appear
» Distance /', apparent wavelength /
» Apparent rapid damping of transverse displacement
® Behavior of wave trains not too sensitive to transverse
density structuring

» Difficult to discriminate between forms of this structuring, at
least with LASCO/C3

® Quantitative agreement likely, if the equilibrium 1s
made more realistic




BACKUP SLIDES
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