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Why study PMWE

As an example, MAARSY (MST radar) observations of echoes over Andgya (69°N)
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Ralph Latteck, et al., JASTP, 2021

Radar echoes may be used to study MLT dynamics during the whole year.
BUT
we have to know the physics!
PMSE (summer echoes) are well understood,
whereas PMWE (winter echoes) are NOT understood.

——. Science question: how the structures causing the PMWE are created?
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Highest probability to get echoes during rocket campaign
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Rockets, lidars, & radars:
Simultaneous and common volume measurements

MAARSY EISCAT
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Experiment geomerty
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Latteck et al., ARS, 2019; Staszak et al., JASTP, 2021
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ECOMA Strelnikov et al., JASTP, 2021

PMWE payloads & instrumentation

MSPD

Payload Dustin
1.CONE NP+EP (IAP)
2.MSPD (IAP)
3.Faraday cup (IAP)
4. ECOMA (LMU)

5. Turb3D (IAP)
6.Faraday (TUG)
7.PIP (IAP)

Payload Fiona
1.CONE NP+EP (IAP)
2.MSPD (IAP)
3.Faraday cup (IAP)
4.Mass Spectrometer (LMU )}

5.Faraday (TUG) 8.FIPEX (IRS)
6.PIP (IAP) 9.MATS (MISU)
7.FIPEX (IRS)

8.PaT (MISU) MS

PIP
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Strelnikov et al., JASTP, 2021, Staszak et al., JASTP, 2021
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PMWE1D launch (2018-04-18, 13:00 UTC) |

PMWE1D: 13:00:00 UTC MAARSY, az=0°, el=0°, zenith
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upleg (reflection from payload)
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/ Strelnikov et al., JASTP, 2021
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PMWE1F @78 km: winds vs waves

Saura radar wind measurements
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Almost opposite or perpendicular propagation

directions (PMWE against wind) suggests:
PMWE moved with (gravity) waves
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EISCAT Scientific Association

EISCAT VHF RADAR

RT, vhf, manda, 1 October 2021
Produced@EISCAT-T, 01-Oct-2021 Not for publication - see Rules-of-the-road
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ALOMAR RMR-Lidar by IAP-KBORN
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Electron densrty measurements by IAP Saura radar
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Great set of measurements
allows for detailed

analysis of neutral
dynamics

(e.g., GW, tides, dynamic
stability)

Wrnd measurements by IAP Saura radar
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1) PMWE are created by neutral air turbulence
2) Turbulence is created by Gravity Waves (GWSs) breakdown

3) PMWE are advected by GWs

4) Meteor Smoke Particles (MSPs or dust) of sizes <1 nm is always
present in winter MLT

5) MSPs only make small effect on PMWE

1) — 3) makes PMWE a great tracer for neutral dynamics

and
motivated comprehensive GW measurements during PMWE-2

sounding rocket campaign: Detailed analysis will be published soon.
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Thank you all for your attention!
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