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   Measurement requirements for SWE   Measurement requirements for SWE

Kraft et al., AA, 2018

But no wave 
instrument  is 

proposed in D3S!
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Geospace

Radiation Belts



[Thorne JGR, 2010]
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Chorus Emission due to Injection of Energetic Electrons 

[Santolik, Gurnett, Pickett, Parrot, Cornilleau-Wehrlin, JGR, 2003]

Cluster observation
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Tyler et al., JGR 2019



[Engebretson et al., JGR, 2015]



  

Why wave measurements are important?Why wave measurements are important?

Fokker-Planck Equation:

Diffusion coefficients:
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Proposed Wave Instrument : SAS-D3SProposed Wave Instrument : SAS-D3S

Operating modes:
I. Monitoring mode:  FFT spectrum of 16384 data points/1 min of all 4 field components

II. Survey mode: FFT spectrum of 16384 data points/1 sec of all 4 field components

III. Burst mode: raw data samples of 6 (10) sec of all the 3 magnetic field components; raw 
data samples of 1 sec of 1 electric field component at predefined time epochs (“on 
demand”)

IV. Event detector mode: number of events in all categories  per minutes (32 bytes/min)
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SAS-D3S: HeritageSAS-D3S: Heritage

Signal Analyzer and Sampler (SAS) instruments on:

I. past/present:
1) Active satellite (1989-1992): SAS-1
2) COMPAS2 satellite (2005-2006): SAS2-K2
3) Chibis-M satellite (2012-2013): SAS3-Ch
4) Within Obstanovka experiment on ISS (2013-): SAS3-O1
5) RELEK-Vernov satellite (2014): SAS3-R

And

Intelligent Signal Detector Module in Plasma Wave Instrument, MMO, BepiColombo
(ESA Contract No. 4000100050)

II. under development:
1) ELTESAT – based on a concept of ‘full featured’ wave measurements in an ESA project 

(Contract No. 4000120693),
2) Trabant mission (2 satellites, 2023): 2xSAS3-T
3) Obstanovka Phase 2 on ISS (2023-2024): 4xSAS3-O2
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SAS-D3S: HeritageSAS-D3S: Heritage
Signal Analyzer and Sampler (SAS) instrument specification

Input bandwidth: 1Hz – 40kHz
Sampling rate: 80kSps
Sensors power supply / input voltage range: ±5V
Input supply voltage: +28V
TM/TC interface: MIL-1553
Data interface: serial LVDS interface with data clock and strobe.
Typical power consumption: 5W
Operating temperature range: -30 – +60◦C
Mechanical size: 100x100x30mm
Mass: 500g

        TRL= 9-10
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SAS-D3S: HeritageSAS-D3S: Heritage
Signal Analyzer and Sampler (SAS) instrument sensors: search coilSignal Analyzer and Sampler (SAS) instrument sensors: search coil



  

SAS-D3S: HeritageSAS-D3S: Heritage
Signal Analyzer and Sampler (SAS) instrument sensors: electric probesSignal Analyzer and Sampler (SAS) instrument sensors: electric probes



  

SAS-D3S: HeritageSAS-D3S: Heritage

RELEK SAS3-R Monitoring mode
25 October 2014



  

SAS-D3S: HeritageSAS-D3S: Heritage

RELEK SAS3-R Burst mode
12 December 2014



  

SAS-D3S: HeritageSAS-D3S: Heritage

RELEK SAS3-R Event detector mode
17 August 2014



  

 D3S-RADMAG (Zábori et al.) D3S-RADMAG (Zábori et al.)



  

Automatic Whistler Detector and Analyzer Network
AWDANet - Europe

AWDANet: a unique, complementing  network to SAS-D3SAWDANet: a unique, complementing  network to SAS-D3S
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Summary Summary 

I. Wave data are inevitable for any SWE application/model/forecast

II. SAS wave instruments have a long and successful heritage

III. SAS-D3S wave instrument: an straightforward and important  extension to D3S-RADMAG
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