
  

 Concerns 1 basic parameter BP1 (over 7): the phase velocity estimator VPHI

 
Two possible implementations :

1) If one keeps the present kcoef approach (i.e. direct use of coefficients without intermediate) 
one needs almost twice more coefficients as available now :
 (32 + 8 + 15 floats) x 36 bins + 6 floats  =>  modification of the kcoefficient TM packets

2) Global approach of the calib. and transform. into SRF of the 5x5 B-E spectral matrices :
• No need to change the kcoefficient TM packets, just the way how the “kcoefficients” 

are used onboard (18 + 8 = 26 floats by bin < 32)
• Improve the precision of some basic parameters BP1 derived from B including VPHI
• To be tested for CPU charge; intermediate implementation as backup…

 Will probably need 6 months at least for the LFR FSW team

LFR FSW upgrade proposal
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BP1 PB:     Power spectrum of the magnetic field (B)
BP1 PE:   Power spectrum of the electric field (E)  => kcoef
BP1 NVEC:   Wave normal vector (from B)
BP1 ELLIP:   Wave ellipticity estimator (from B)
BP1 DOP:   Wave planarity estimator (from B)
BP1 SX:   X

SRF
(radial)-component of the Poynting vector => kcoef 

BP1 VPHI:   Phase velocity estimator => kcoef (patch needed)  

BP2 AUTO:   Autocorrelations
BP2 CROSS: Normalized cross correlations 
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“Instantaneous” 5 x 5 spectral matrix 
 (256-point FFT)

Time Averaged Spectral Matrix (ASM) 

Frequency average ...  

... before computations of the BPs
(i.e. wave parameters)

(Samson & Olson, GJRA, 1980)

(Means, JGR, 1972)
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LFR current set of Basic Parameters

m = 0, 1, 2  
for F0, F1, F2



  

Additional slides



  

Has been done at the beginning of STP103 (06/07-12/07)

Update of the LFR onboard k-coefficients (16 first / 32)

11 F0 + 13 F1 + 12 F2 = 36 frequency bins

PE : transformation into SRF (2 ortho comp.) 
SX : same for B + E-B relative calibration
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[E1 (ω)

E2 (ω)] = [ 0 A1Y (ω) A1Z (ω)

0 A2Y (ω) A2Z (ω)]SRF
⋅[

E X (ω)

EY (ω)

E Z (ω) ]SRF

A1Y ~ +3.5 m

A1Z ~ -7.04 m

A2Y ~ -6.99 m

A2Z ~ 0.0 

M ANT to SRF ≃ [ 0. −0.143
− 0.142 −0.071] (m−1)

● Frequency dependence  
up to 10kHz is an open issue
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Approximate effective transfer matrix of ANT

E
Y
 = V23 / A2Y  

EZ = (2*V12 + V23) / 2 / A1Z
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Power spectrum of the electric field 

with

WARNING:  The TF of BIAS and LFR are implicitly embodied in the TF matrix of ANT 
                     (just a common calibration factor)

Computation of the k-coefficients for PE

Calibration factor



  

Current alignment of SCM
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(+35.26 ° )⋅XUARF = ZURF

R X URF

(+45 °)⋅RY URF

(+35.26 ° )⋅YUARF = −YURF

MSFR−UARF = [
0.501 0.600 −0.624
0.744 −0.667 −0.0437

−0.442 −0.442 −0.778]

Transformation matrices from UARF to SRF and from SCM to UARF coordinates:

MUARF − SCM = [
0 0 1
1 0 0
0 1 0 ]

SRF



  

Transfer matrix of SCM and notations

BSCM (ω) = [
B1 (ω)

B2 (ω)

B3 (ω)]SCM

= AM (ω)⋅B (ω) = [
C1Y (ω) C 1Z (ω) C 1X (ω)

C2Y (ω) C 2Z (ω) C 2X (ω)

C3Y (ω) C 3Z (ω) C 3X (ω) ]SCM

⋅[
BY (ω)

BZ (ω)

B X (ω)]SCM

AM (ω) = C1Y (ω) × c (ω) = C1Y (ω) [
1 c1Z (ω) c1X (ω)

c2Y (ω) c2Z (ω) c2X (ω)

c3Y (ω) c3Z (ω) c3X (ω)]SCM

Normalized transfer matrix :
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~
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~mX3

~mY 1
~mY 2

~mY 3
~mZ1

~mZ2
~mZ3

](ω)MSRF − SCM = MSRF −UARF ⋅MUARF − SCM
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X
SRF

-component of the Poynting vector

SX' = S 41 k 41
sx '

+ S 42 k 42
sx'

+ S 43 k 43
sx'

+ S51 k 51
sx'

+ S 52 k 52
sx'

+ S53 k 53
sx'

with

WARNING:  As for ANT, the TF of LFR is implicitly embodied in the TF matrix of SCM
                    (just a common calibration factor) 

j = 1, 2, 3

Computation of the k-coefficients for SX

Calibration factor



  

NEBX' = nY ' (S 41 k 41
ny' + S 42 k 42

ny' + S 43 k 43
ny' + S 51 k 51
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nY ' j = mY ' j n j

nZ ' j = mZ' j n j
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j = 1, 2, 3

Computation of the k-coefficients for VPHI

Calibration factor
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Computation of the k-coefficients for VPHI

Phase velocity



  

a ij (ω) = +
Aij

√|A2Y '|
2
+|A2Z'|

2
× exp [i (φC 1Y

−φ A1Y ' A2 Z' − A1Z ' A2Y '
)]

New set of "k-coefficients" to be transmitted

i = 1 , 2

j = Y ' , Z'

1) Electric antenna normalized coefficients and phase relation with the magnetic antennas
    => 8 floats (4 complex) times 36 bins

2) Magnetic antenna normalized calibration and transformation into the SO’ frame
    => 18 floats (9 complex) times 36 bins

~
MSO' (ω) = [

~mX '1
~mX '2

~mX'3
~mY '1

~mY '2
~mY '3

~mZ'1
~mZ'2

~mZ'3
]

3) Transformation from the SCM frame into the Y’Z’ plane of the SO’ frame
    => 6 floats once (but there is place for 36 times more …)

MSO ' −SCM = [
mX '1 mX '2 mX '3

mY '1 mY '2 mY '3

mZ '1 mZ'2 mZ'3
]

This makes a total of 8 + 18 = 26 floats by bin + 6 floats once  <  32 floats by bin

(If no onboard calibration and transformation 
into the SO’ frame of the 3x3 magnetic spectral 
matrices)
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