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Polar Mesospheric Summer Echoes
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— Temperature
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MAARSY
Middle Atmosphere Alomar Radar System on Andgya island (69°N)
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Range MAARSY is designed for atmospheric studies from the troposphere to the lower

thermosphere, especially for the investigation of horizontal structures of Polar
Mesosphere Echoes (PMSE, PMWE)

— free beam steering capability
— high temporal and spatial resolution
multi-receiver and multi-frequency capability
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PMSE observation from Andgya
Vertical and horizontal structure of PMSE on July 22"4, 2011
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MAARSY: Antenna Beam Pattern

MAARSY: Antenna array
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MaxEnt - SIMO
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PMSE Radar Imaging - MIMO Experiment

(from Urco et al., 2019)

MAARSY: Antenna array
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MaxEnt - MIMO

(from Urco et al., 2018)
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Mesospheric Kelvin Helmholtz Instabilities: Radar Observations

Over Jicamarca (Lehmacher et al., 2007)
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PMSE Observations: 16-17 July 2017
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PMSE 4D visualization: Brightness, radial velocity
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Event 1: Ripples propagating drifting with neutral wind
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Event 1 @ 00:53:21UT
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Event 1 @ 00:57:36 UT
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Event 1: Summary of parameters
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Fig. 3. Variation of s (bilow height-to-wavelength ratio) with
initial Richardson number [after Thorpe, 1973a]. Reynolds num-
bers were Re ~ 103-10* (Reprinted with permission of Cam-

bridge University Press.)

(from Fritts and Rastogi, 1985)
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Event 2: Propagating waves against the wind?
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Summary

e Radar imaging (+MIMO) observations of PMSE allow exploring the
polar mesospheric summer region with high spatio-temporal
resolutions of: Brightness, Doppler, spectral width, whenever PMSE
is strong enough!

e 4D measurements of PMSE, including altitude, are possible quasi
continuously, independent of ground weather conditions.

e A text-book KHI event has been fully characterized. Other wave
events, not limited to monochromatic waves, are waiting to be
explored.
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