HELIOS
search coil E4:
open questions

Thierry Dudok de Wit (U. Orléans)

with contributions by Jean-Yves
Brochot, Matthieu Kretzschmarr,
Chadi Salem, three lonely moose, ...




E4 in a nutshell

B 8 sec sampling period
| 2 (3) components

M 8 channels

| 4.7-10, 10-22, 22-47, 47-100, 100-220, 220-4/0, 470-1000,
1000-2200 Hz

M ? data products, mostly available simultaneously:

B maximum value within 8 sec
B mean value within 8 sec
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HELIOS 1 E2 summary plot

search-coil data
available
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HELIOS 1 & 2 E4 summary plot
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Raw data
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Extracting the data...

®m 4 binary files available at NSSDC (128 MB)

B O tape dumps for Helios 1 (1974-1975)
| 9 tape dumps for Helios 2 (1976)

| not all files could be properly read (trial and error)

B 18 ascii files for Helios 1

B 18 ascii files for Helios 2

- 00y - O
ARNURTIFER

Mendelssohnstrase 1
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What the ascii data look like

1975-07-19T16:34:36,663Z 89.67 108.29 100.54 ©0.905917 -3.0643 164.50 950.40 0.9961 0 Y 0.0201 0.0223
1975-07-19T16:34:44,663Z 89.67 108.29 100.54 ©0.905917 -3.0643 164.50 950.40 0.9961 0 Y 0.0202 0.0220
1975-07-19T16:34:52,663Z 89.67 108.29 100.54 ©0.905917 -3.0643 164.50 950.40 0.9961 0 Y 0.0200 0.0223
1975-07-19T16:35:00,663Z 89.67 108.29 100.54 0.905917 -3.0643 164.50 950.40 ©0.9961 0 Y 0.0199 0.0223
1975-07-19T16:35:08,663Z 89.67 108.29 100.54 0.905917 -3.0643 164.50 950.40 ©.9961 0 Y 0.0201 0.0219
1975-07-19T16:34:36,663Z 89.67 108.29 100.54 0.905917 -3.0643 164.50 950.40 ©0.9961 0 Y 0.0201 0.0223

+ 14 other columns with B
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What is finally available

M Helios 1 - average M Helios 2 - average
| Bx 24838 samples 2.3 days B Bx 1'039'622 samples 96 days
B By 1'001°230 samples 93 days | By 1364 samples 0.12 days
B Bz 1'026°’068 samples 95 days B Bz 1°040°986 samples 96 days
H Helios 1 - peak H Helios 2 - peak
| Bx 27 samples < 1 min B Bx 947144 samples 88 days
®m By 712’160 samples 66 days | By /22 samples 0.07 days
m Bz /712’187 samples 66 days B Bz 9478066 samples 88 days

Did we miss anything ?

Why this asymmetry between Bx and By ?
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What the data look like
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Example

example of unusually quiet solar wind
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Example

all bands occasionally exhibit

saturation, especially in max mode
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Example

example of whistler activity near Earth
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Example

example of whistler activity near the Sun
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Example

example of bursty activity at all scales
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PDF
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log-normal pdfs are to be expected for turbulence
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Noise floor
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Noise floor : temperature dependence ?
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Noise floor : temperature dependence ?

Noise floor in 1000-2200 Hz band
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Noise level

m Channels > 100 Hz seem
to be dominated by noise
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Signal or noise ?

B time-scales increase with solar distance, fluctuation levels of B;
and dBz/dt should scale differently
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Absolute calibration
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Comparison with original plots
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But plots do not always match
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Do E2 and E4 match ?

0.3-0.4 AU 0.4-0.5 AU
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Do E2 and E4 match ?
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A low-dimensional model
to identify wave activity
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Low-dimensional mode

B Most channels evolve very coherently : similar fluctuations
observed at all scales

example of solar wind turbulence
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B coarse approximation Bz(t7 f) ~ f(t) ' g(f)
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Low-dimensional model

| [ ook for separable model

B.(t, f) = Zfi(t) - 9i(f)

| For pure Kolmogorov turbulence, one would have

g(f) = f~3/3

B Assume that the fk(t) are independent (evolve differently in time):
use Independent Component Analysis

B \ith N=4 terms, all the salient features of the wavefield can be
described
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Low-dimensional model
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Low-dimensional model
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Low-dimensional model
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Low-dimensional model
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Conclusions

® Do we have access to all the existing data ? probably not

M [he data look reasonably sound

B pbut bands > 47 Hz are most dominated by noise
B saturation is frequent : hard to analyse bursts
B no attempt yet to use Bx & Bz together

B Absolute amplitude still has a 10x ambiguity

B Spectra consist of a mix of 4 features, including whistler wave
bursts
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Noise level in Helios 1 E2 B,

Helios 1 - Bx component
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