Some ‘interesting’ observations from PAS —for comparison with RPW

General info/Context

OPERATION: After a ‘'smooth’ commissioning, we have a complex first year of operations (DPU 1
difficulties, Soft to improve). Things seem more stable, now, and we (PAS) are in continuous operation
since June 2021. Everything Ok except that we have no PAS burst presently (should be solved beginning
of next year).

SCIENCE: PAS is working well but present an unexpected low geometrical factor at low energy (~below
350 eV, typically). The calibration was then more difficult, especially in situation of very slow wind (below
320 km/s). An intensive optimization of the calibration was performed (Andrei Fedorov), taking into
consideration several months of observations. This recalibration was largely based on RPW density
measurements.

This was finalized last week. The whole data set is being reprocessed.

Thecomplete set of PAS L2 data should be availablevery soon (backward reprocessing.
Summer/autumn 2021 is available)



PAS L2 Data Processing. CALIBRATION WITH RPW (Andrel Fedorov)

10"° 3 - PAS data processing

107 3 scripts V.9.0 are ready
% «72 PAS L2 V02 massive CDF
° 5 processing is ready (Alain)
10° 33 The CDFs V02 contains a
1005 gpecial “Validity factor”
| August — Nov 2021 data
are ready
=100 >

10°

LY =Y RPM Ne !
wer PAS gt

L ' ] L L L ' L L] ' L) l L
26/08/21 30/09/21 04/11/21



[unitless)

PAS L2 Data Processing

1 PAS data processing
scripts V.9.0 are ready

2 PAS L2 V02 massive CDF
processing is ready (Alain)

3 The CDFs V02 contains a
special “Validity factor”

4 August — Nov 2021 data
are ready

s eV/ieV

dE flux. cm

8

-4
1
8 IIIH|III]HIIIH|III %

00:00 04:00 08:00 12:00 16:00 20:00



counts

Log count
1.5

os8 -
—0.3

—1.4

PAS . Example of measurements

Vx/y (azim.)

-

tn
e
e
=
=

$HS

Aol

Wz (km/3)

—5i

—100 ]

".'.I'-. .

gl

Jo8s

—500 —4 50 —400 —3540 — 2040
Wi [km /=)

Vx,z (elev.)

Example of measurements (in counts). For a ‘Normal’ SW:
360 km/s, 9 cm3, 10 eV. PAS gets a maximum counts/pixel ~
80 and total counts ~ 2100.

statistical accuracy:

Density: 2400 counts corresponds to ~ 10 cm3.,
aN/N ~ Sqgrt(cts)/cts ~ 0.02 (2%)

Typically, for2o0:5+£0.3cm=3,10 £+ 0.4 cm3, 20 £ 0.56 cm3
40 £ 0.8 cm3

Velocity: aV/V ~ Sqrt(T/<E>)/Sqrt(N) ~ 0.25 %

Typically, for 2 o : 350 + 2 km/s and angular accuracy: ~ 2°

CAVEAT: be carefull at low energies (V < 320 km/s).



A typical proton VDF
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For total population: T, >T,.

T,~20.6 and T,~12.1eV

In reality, the VDF is most of
the time a juxtaposition of a

core and a beam populations

(well known from Helios,
Marsch et al, 1981).

From model, we get here:

Core: T,,~16.3, T, ~25.3 eV
Tail: T,,~22,T,~8.9eV
beam/core density: 0.32

Drift: 72 km/s (1.3 Va)
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Variability of proton VDF — several examples seen on 14/07
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Increasing importance of the beam.
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An example of structure and variability of VDF
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For 14-15/07/2020

Link between magnetic structure and VDF

T_para (eV)
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B_Fluct (nT?) B_Fluct (nT?) Angle from Parker

Tpar versus B fluctuations

_ _ T fluctuationsversus B fluctuations Tparversus B angle from Parker
no clear relationship A possible relationship:more T Clear relationship:the maximum
fluctuationswhen B fluctuation Tparare observed when B is
increase aligned with Parker spiral.

As large Tparare linked to a strong beam, this means that the beam is particularly
well developed when B is aligned with Parker spiral. In reverse, the beam is
reduced in situations of transverse B.




List of potential ‘interesting’ periods

July 2020 14-16: Aslow Alfvenic wind (see Louarn et al 2021, D’Amicis et al 2021).

August 2020 27-28: Other example of Alfvenic wind.

October 2020 10: Very dynamical wind

-> |n all cases, propagation and crossing of magnetic structures, with strong variability of VDF.
Discontinuities and shocks:

July 2021 18-20 : link with a solar eruption 17/07 ?

October 2021 11: link with a solar eruption 9/10 ?

October 2021 30 — November 6: A festival, several shocks, link with CME.



10/10 - 2020

3 hours of very dynamical
SW:4:30-7:30.

Sharp changes in
spectrogram

Variations of Pper and
Ppara

Reversals of B, current

sheets and discontinuities.
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10/10 - 2020

10/ 00t /2020 05:10:11.211

V///V_L 2D slice

130 7]

tae—- 4

wn
=
|

wpar (k)
=
|

—5[}—: ‘ / -
—100] \ [

] 1 ‘ -
~ 150 . i Y

—150 —100 —50 |::- 50 100 150

vparpl (km/z)
10,00t/ 2020 05:20:07.2173
150

100

n
(=]

T T T T T
-150 =100 —5&0 C =0 103

Vparpl (kemyz)

B
n
@(2}
T 000
wl
T A e I¥

5 E§
| 1
d 13?'\/@

i3 |
T TeR
o BOD
%H {00
sy ZGE

= oE
tn

%

(nPa)

T

Log Fdist

10,3

2 & 3 are typical of situations of radial field: very
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28/08 - 2020 Another Alfvenic wind 1”Waves
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The most perturbated period since launch....

Shocks and fastwind - 31/10-6/11/2021
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Conclusions

PAS working well (L2 available) and very good PAS/RPW calibration

Alfvéenic wind: Coret+beamis almost systematic. Beam shows a strong variability at few tens
secondstimescale (and sometime less). Core is by comparison more constant.

Link with direction of B. Much more developed beam (or elongated tail) in situation of radial B.
Several example of highly dynamical wind (at scales les than minutes) -> What is observed with RPW ?

August 2020 27-28, October 2020 10: Very dynamical wind
-> |n all cases, propagation and crossing of magnetic structures, with strong variability of VDF.

Discontinuities and shocks: October 2021 30 — November 6: A festival, several shocks, link with
CME.

And also: July 2021 18-20 : link with a solar eruption 17/07 October 2021 11: link with a solar eruption
9/10 ?



