RPW

LFR status

* Ground segment software (status)
* k-coefficients (SCM 'new' alignment)

e Spectrograms of FFT data (overview)

Thomas Chust and the LFR engineer team at LPP
(Alexis Jeandet, Vincent Leray, Moufida Chariet,
Bruno Katra, Véronique Bouzid, Rodrigue Piberne, William Recart)
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LFR ground segment software (1)

* Last version of Ifr-calbut (0.6.2.1) was integrated to ROC pipeline. This
integration leads to several modifications of the software. These modifications

were reported in a new version of the user guide (not yet delivered).

* Some checks need to be done for ASM. Indeed, ASM obtained by ROC differ

from test data.
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LFR ground segment software (2) Dbt

Products:

Calibration tables (RCT)

» Produced calibration tables for BIAS, SCM (and VHF).

Waveforms products (CWF, SWF)

» L1to L1R pipeline is operational. It produces :

*+ CWF in SBM1, SBM2 and SURV mode.
+ SWF in SURV mode.
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LFR ground segment software (3)

Products:

Spectral products (Averaged Spectral Matrices)

» L1 to L2 pipeline is operational. It produces ASM in SURV mode.

Some problems were encountered for large file. It should be solve with
our new development machine.

Spectral products (Basic Parameters)

» L1 to L2 pipeline is developed. It produces BP1 and BP2 in SBM1, SBM2
and SURV mode.

We are waiting for LESIA inputs to fully validate these products.
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LFR ground segment software (4)

Open issues:

How to know which calibration tables to use to perform our calibrations ?
* It was proposed in Kiruna to centralize these information in a dictionary

* Recently, the BIAS team proposed to other teams its method. Should
(Could) every teams implement it?
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LFR k-coefficients and geometry Bt

* These coefficients if correctly set would allow to correlate on-board the electric and
magnetic signals for an estimate of :
1) the (radial) X, -component of the Poynting flux;

2) the phase velocity of plane waves.
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Current SCM alignment Brf e
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X, -component of the Poynting flux T
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- New determination of the k-coefficients seems possible for
taking into account the new antenna alignment ...
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Dbt

Additional slides
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RPW Instrument Overview RP\W

Will allow the characterization of the electric and magnetic fields associated
to the dynamics of the near-Sun heliosphere from near DC up to 20 MHz
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BIAS_1
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VHF_1
VHF_2
VHF_3
GND
GND

LFR 11 analogue inputs

BlAS WORKSIBEIAS FAILS
Parameter

SCM_1
SCM_2
SCM_3

Yoy oy oy

v

Sampling

@
98 304 Hz

ADC_E1

ADC_E2

ADC_E3

ADC_E4

ADC_E5

ADC_B1

—= ADC_B2

— ADC_B3

Down
sampling

@ f0

24 576 Hz

d1

Shaping
Parameters

FPGA

= 83_f0=d3 - SP1 x d2

i3 TV ¥ » s1_f0
——» IS HEBINal— S2_f0 = d2 — SP0 x d1
d3 oh
— ™| Edata
- » sd4_f0
do > $5_10
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LPP/CNRS — RPW Team Meeting #23 — 30 sept. to 1 oct. 2019 — Meudon

15



LFR Decimation and Processing Strategy

- (20 bits ?)
8 ADCs (14 bits ideally)
@ (18 bits ?)
98 304 Hz (15 bits)
decimation | shaping | 24 576 Hz 4 096 Hz
down (16 bits)
to
(F,)
) T T
2X E 1x V 2><E 1x V 2x E 1% V 1% V
’ 3X B 2x E 3x B 2x E 3x B 2x E 2% E
¢ 3x B ¢ 3x B ¢ 3xX B (3 x B)
24 576 Hz
F
(F,) (15 bits) FFT FFT FFT
Spectral matrices Waveforms Spectral matrices | | Waveforms | | Spectral matrices| | Waveforms | | Waveforms
(ASM) (ASM) (WF) (ASM) (WF) (WF)
Basic parameters Basic parameters Basic parameters
(BP) (BP) (BP)
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BIAS 5 analog inputs and the R-parameters

24576 Hz 4096 Hz 256 Hz 16 Hz
('(332 1‘//1 5) 1 s1_fo - s 1 »s1 f2 »s1 13
s2_f0 - =352 f1 »s2_f2 32 3
DCdV~E {
(G=1) s3_f0 > =353 f1 »s3 2 >3 3
sub sub sub
ACdV~E sd_f0 sd4_f1
(G=5 or 100,
s5_f0 s5_f1
cutoff~8Hz) - -
@ |~m R
Y ll Y li Yy vy Yy
V_f0 E1_f0 V_f1 E1_f1 V_f2 E1_f2 V_f3 E1_f3
E2_f0 E2 f1 E2_f2 E2 {3
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BIAS configuration

BIAS_WORKS
BIAS_1 BIAS_2 BIAS_3 | BIAS_4 | BIAS_S
V1_DC VI12_DC | V23_DC | VI2_AC | V23_AC | standard SCM_1 SCM_2 | SCM_3
V2_DC V3_DC V23_DC | VI2_AC | V23_AC | probe 1 fails | SCM_1 SCM_2 | SCM_3
V1_DC V3_DC V13_DC | VI3_AC | V23_AC | probe 2 fails | SCM_1 SCM_2 | SCM_3
V1_DC V2_DC V12_DC | VI2_AC | V23_AC | probe 3 fails | SCM_1 SCM_2 | SCM_3
V1_DC V2_DC V3 DC | VI2_AC | V23_AC | offsets SCM_1 SCM_2 | SCM_3
saturate V12
BIAS_FAILS
VHF_1 VHEF_2 VHF_3 | GND GND SCM_1 SCM_2 | SCM_3
| | | | |
| ADC_E1 | ADC_E2 | ADC_E3 | ADC_E4 | ADC_E5 | ADC_B1 | ADC_B2 | ADC_B3 |
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Current set of Basic Parameters Brf

“Instantaneous” 5 x 5 spectral matrix Time Averaged Spectral Matrix (ASM)
(256 FFT points) N
i * * * * *I (m) — 1 (m) —
BB, B,B. B,B. BE BE, = ASM(0]")= e /;SMk(wj )=(SM,,,
cc B,B. B,B. B,E B,E, >
SM|w"|=| c¢c  cc BB B,E, BiE, % F'eq(”)e ficy average ...
cc  cc cc EE, EE, S (") = ASMjgieney
cc ¢ ¢ cc E,E, ... before computations of the BPs
' ' @ (i.e. wave parameters)

set 1. Power spectrum of the magnetic field (B)
Mono-k set 2. Power spectrum of the electric field (E)

assumption : set 3: Wave normal vector (from B)
(Means, JGR, 1972){ set 4. Wauve ellipticity estimator (from B)
(Samson & Olson, GJRA, 1980) { set 5:  Wave planarity estimator (from B)
set6: X, o(radial)—component of the Poynting vector
nxE = %B —> set 7. Phase velocity estimator
S BP2 set 1: Autocorrelations
¢S“”S‘ — BP2 set 2. Normalized cross correlations

i
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LFR Spectral Frequencies D

(1) Depending on the frequency channel, selection of 96, 104 or 88 consecutive

frequency bins among 128 (N___ = 256) of the time averaged spectral matrices.

(2) Then, the ASMs are averaged over packets of Nfreq (8 or 4) consecutive bins :

D> Af(m>: ]\{FIZTXNﬁeq N jeg =8
f3=16 Hz => waveform [DC, 8HZz] f;125=6.4Hz
f,=256 Hz  => 12 frequencies [6.5HZz, 102.5HZ] Af®=8Hz £, 12.5=102.4 Hz
f,=4096 Hz => 13 frequencies [88Hz, 1752HZ] AfM =128 Hz f112.5=1638.4 Hz

=> 11 frequencies [1584Hz, 10032HZ] Af©® =768 Hz fo!2.5=9830.4 Hz
10 10° 10 102 10° 10* Hz
| | | | | | g
continuous waveform 65>:'24HZ 102 5Hz
96 bins BBHz pl752Hz
104bins 45841, 10032Hz

S=(ASM,

frequency
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LFR Normal Mode (1) (D o~ i

BP: 1080 bps
WF: 2734 bps
Basic Parameters ASM: 32 bps
TM: 3846 bps

sampling frequency

BP1 BP2 BP1 BP1 ASM BP1 BP2

384 SMs!| /384 SMs| /384 SMs| /384 SMs!| /384 SMs| /384 SMs| /384 SMs

64SMs | | 64SMs| | 64SMs| [ 64SMs| Fgagpms| | 64SMs| /g4 5Ms

]
|

4 SMs T =4
4 SMs 4 SMs BPI 2 S

f,=256Hz .. |4SMs| |4sMs P

] = =
|

4s continuous WF

f; = 16 HZ coe 47
20 s

v

time
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LFR Normal Mode (2) B

WaveForms & Averaged Spectral Matrices

sampling frequency T\~ 3600s
- >
A T =300s
WF
- >
WF BP1 ASM BP1 WF
f, = 4096 Hz 172 s A A
f,=256 Hz 8 s
- s
f.=16 Hz 2048 pts continuous WF
3

time
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LFR Selected Burst Mode 1 Dt

BP: 12672 bps
WF: 393216 bps
ASM: 0 bps
TM: 405888 bps

sampling frequency

A

BP1 BP2 BP1 BP1 BP1 BP2 BP1

24 SMs 24 SMs 24 SMs 24 SMs 24 SMs 24 SMs 24 SMs

>

0,25s

f,=409 Hz ... continuous WF

1s

time
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sampling frequency

f,=24576 Hz ...

Sf,=4096 Hz

LFR Selected Burst Mode 2

BP1 BP1

& &
BP1 BP2 BP1 BP1 BP1 BP1 BP2
96 SMs 96 SMs 96 SMS\/ 96 SMS\/ 96 SMS\/ 96 SMs 96 SMs
16 SMs 16 SMs 16 SMs 16 SMs 16 SMs 16 SMs 16 SMs

B

BP: 5760 bps
WF: 24576 bps
ASM: 0 bps
TM: 30336 bps
=1s
BPI 0
=1s
BPI 1

time
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LFR block diagram B

LVPS/PDU
V1 BIAS \—|—l —
V2 _BIAS ' N @ Power Filtering DPU1
V3_BIAS | and SSRAM
V4_BIAS RN | ‘reglilationL | 32MB —
V5_BIAS
= A EN <apg 5V -5V 3.3V 1.8V 15V - i
- JT—_ /L '1 - ' T = =
Mmr S Wire| Leon3-FT
zzni[ e ||\ ey Fevacomroloons w
V3_H|: = | ’,: :
i e MR- e e W
@ bae Y |
P = H H‘ iHII 11 H” Wa\(eform A:-OIB
B1 LF [\ —<Ab¢ [l Picker APB
B2 LF IR + CIC
B3 LF Filter bank
V_BIAS/V_HF select F' s spectra
SCM_CAL Cal enable LAl Matrices
oM. Tewp T Mk
T 11< “orc
- ..!! e
PCB Thermal FPGA Thermal e S
Sensor Sensor NRIAATRFVVVIVIUFFOA N
/ i
(GROIC
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