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Data

 Public data from SOAR http://soar.esac.esa.int/soar/
* [n-situ instruments: MAG, PAS, EPD, RPW
* Time series (scalar, vector, spectro)

* No distribution functions f(v,, v,, v,) 2 see presentation by P. Louarn

* AMDA can accomodate private access to data for designated groups
of users (collaborations, projects, ...; see the example of Rosetta
Plasma Consortium)


http://soar.esac.esa.int/soar/
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 AMDA general principles

* AMDA GUI

e Use case #1: plotting Solar Orbiter data (MAG, PAS, derived parameters)

Use case #2: plotting PAS spectrograms
* Note: distribution functions will be shown at the end of the session by P. Louarn on CLweb

Use case #3: data mining and event lists

Use case #4: plotting RPW data

Use case #5: downloading data

Use case #6: plotting EPD data (by A. Rouillard)

 AMDA Python interface

 amdapy
e Jupyter notebook
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Context ' o

* Automatic Multi-Dataset Analysis

» Simplifying data access to various data sources in heterogeneous
formats

* A plot should only be a few clicks away
» Data mining on long time series to produce catalogues / event lists

* Developped since 2006 by the CDPP, the French Plasma Physics Data
Centre http://www.cdpp.eu/

e Support by CNES, CNRS and various collaborative projects

* See Génot et al., 2021 (in press in PSS) for a global overview of
functionalities including access to simulations, interoperability, ...



http://www.cdpp.eu/

Easy access to science quantities

Bl workspace Explorer Hi=

| FESOUICES ||_ uperatiuns-].l- iuhrs__l.

Fﬂg“ﬁﬂe SERLATRE ¢ Via a browser / nothing
= Parameters °
your machine

# (] AMDA DataBase
# [ Remote DataBases : Observations
# [ Remote DataBases : Simulations
[ My DataBase

] Derived Parameters

=3 Time Tables

e * Functionalities: plot, down/u
# [ Shared Time Tables COmbine, SearCh’ manage

253 Catalogs
# [ My Catalogs
[ Shared Catalogs
= [ My Filez

* All parameters are time series

Workspace Explorer
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Easy access to science quantities

Bl workspace Explorer Hi=

| FESOUICES ||_ uperatiuns.].l- iﬂhrs__l.

Filter: None v |/ ¥ SortBy: Target
== Paramete

= Goanatsss ) Main database

[~ ] Remote DataBases © Observations

[+ [_] Remote DataBazes @ Simulations

@ 27 My DataBase
= _{ Derived Parameters
== Time Tables

[ My Time Tables

# [ shared Time Tables
253 Catalogs

# [ My Catalogs

[ Shared Catalogs
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Uploaded files

Event lists
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30 : distribution function i
1 energy : first

"1 energy : number

"1 elevation ; first

i1 glevation : number

10 Fdis : sum on elev; azim/energy :
10 Fdis : sum on azim; elev/fenergy :

1D’ Fdis : sum on energy; azim/felev :

omni : diff E flux i

1 energy : first

1 epergy : number
dE flux

on the ground moments i
iZ1 info

71 walidity
i1 density

1 density : err

v_arf

i1 |v_srf

1 Jv_srf] 1 err
v_rin

Parameter types

distribution function (see dedicated slides)
spectrogram (integrated on angleS)

scalar

vector / extend on ‘+’ to access components



Information on
InNstrument

* Help is provided by clicking on

the blue i

* Information comes from the
archives or laboratories which

provide the data

== EPD/STEP i
=l L2: rates
] flux §
4 |__] flux direction RTN

&y EPD/STEP

Energetic Particle Detector / SupraThermal Electrons And Protons

Description

The Energetic Particle Detector (EPD) is an instrument suite comprising different sensors that have been
designed to measure the spectra, composition, time variations, and directional distributions ofenergetic
particles. These measurements will be performed over a partly overlapping energy range encompassing a few
ke to 450 MeV/n, with sufficient time, energy, angular, and mass resolution to achieve the mission science
goals. The EPD consists of the following units :

« SupraThermal Electrons and Protons (STEP).

Designed to measure protons and electrons at supra-thermal energies (between 2 and 80 keV). It employs
two co-aligned sensor heads with a parallel field of view. One of the sensor heads contains a permanent
rmagnet that deflects electrons out of the nominal field of view, this is referred to as magnet channel and
measures all types of particles except electrons. The other head measures every particle in the energy range
including electrons and is called integral channel. Each head contains a solid state detector divided in several
pixels to achieve angular resolution. For each channel there are 15 pixels distributed in 3 rows and 5 columns,
plus a separate pixel for measuring background.

Information links

Instrument Description

Contacts

Principal Investigator: Dr. Javier Rodrigues-Pacheco
ferodriguez@uzh.es - Space Research Group, Universidad de Alcala




&¥ 0.1 sec:rtn

| nfO r m atl O n O n Magnetic Field In RTN : 0.1 Sec

Last Updated

dataset

Description
Publication gquality. Take note of Quality Flag and refer to SOL-MAG-DPDD for exceptions { see SolD Archive

* Help is provided by clicking on L

Information links

[ ]
th e bl u e I Sol0 home page at Imperial College

Solo Archive Support Data

Caveats

* Information comes from the S
archives or laboratories which st your ok

. « 2: Survey data, possibly not publication quality;
p rOV| d e th e d ata « 3: Good for publication subject to PIapproval;
» 4: Excellent data which has received special treatment; refer SOL-MAG-DPDD for more information on how
these flags are generated.&quot;

3 _—I MAG i Temporal description
Time range: 2020/04/15 00:00:00 — 2020/12/31 23:59:59

= Ko |
Provider

= _—I 0.1sec:rin i Name: hitp://soar.esac.esa.int/soar

Resource name:

4 |:, rin MAG-RTH-MORMAL
Acknowledgement

rt-l Ibl Solar Orbiter magnetometer data was provided by Imperial College London and supported by the UK Space
= Agency

1 | !|'
=’ |:|UE|| Contacts

Principal Investigator: Dr. Timothy 5. Horbury
t.horbury@irmperial.ac.uk - Imperial College, UK

Sampling: 0.15
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Information on datasets

=| _hlﬂ.%ec rtn i

# ')

Maagnetic Field in RTM : 0.1 sec

Sampling: 0,15

Provider: http: ffsoar.esac. esa.int/soar

Time Range: 2020-04-15T00:00:002-2020-12-31T23: 59: 597
] 0.1se Last Updated: : 2021-03-02T04:21:242

21 qus

* Provided in tool tips / info bulles

=] 1min i

* Shown « on mouse over »

=i on ﬁ'nﬁ;ﬂrrjuund moments i
Cinfo

* Information

. . MinSpmp}ing: 0,255; MaxSampling: 105

. Descrl ptlon /:r:t 'T'lrrﬁzlgzrﬁ;?sﬂm-ﬂ-*r-15rl-1:23: 187-2020-10-27T03:04:027
. . . 1 densitl L85t Updated: : 2021-01-09T05: 10:46Z
* Sampling: single value or min/max oot
* Provider: SOAR, IRAP, ... R
* Time range
SIMAG i 3
* Last update by AMDA S
H(J0.1sec:rin i

°

H_Jo.1sec:sf i

Restriction to a group of users (grayed
directories)

.1 =k -
(] 1min T
I LL {Low Later

Magnetic Field in spacecraft reference frame : 0.1 sec
Sampling: 0,15

Provider: http://soar.esac. esa.int/soar

Time Range: 2020-06-01T00:00:002-2020-08-31T23:59: 597
Last Updated: : 2020-10-28T17: 13:497

Restricted Access : Group CDAG




Information on parameters

=3 on the ground moments i

* Provided in tool tips / info bulles ® inko
1 walidity
e Shown « on mouse over » 1 density

1 density : err

* Information

+ v_srf
* Description T Iv_srf
* Unit 1 v _srf] : err
« AMDA ID AT
* Useful to edit derived parameters :E: :; Velocity in RTM frame

km/s
 Useful for the Python API coyn | 1D : pas_momgrl_v rin
1 |v_rin
1t av
+ t_srf

+  pressure_srf



Saving requests for future use

* It is a functionality useful for registered user
(for the public access the session is limited)

* ‘Plot request’ and ‘Data mining request’ can
be saved on the corresponding window

* They're all gathered in the ‘operations’ tab
of the Workspace Explorer

 Double clicks on the name to retrieve the
corresponding window and its settings

Bl workspace Explorer

Fesources operations

Filter: Mone ¥ | |

] Plot
=" Data Mining
=] ¥B_ejecta
=] ¥B_CHOplasma
=] ¥B_SRRplasma
=] ¥B_SEOplasma
=] ¥B_noejects
= thdeseparation
=| gradensetvariance?
= gradensetvariance
=] SOPSP_Parker_slow
=] SOBepi_S0_450

jobs

# | SortBy: | Mame | Target

S

m




Getting help

Blue i

? on all windows / upper right corner
General help

amda@irap.omp.eu

a" Create modify parameters

Last modification:
Not saved

Parameter Name:

Tools For Parameter Construction

Calculator Constants Math

Sampling mode: i Time Step (sec):
Time Step - 1 2 3 4 5 ] 7
0 ( ) [ 1 + -

Units: Y Title for Plot:

Description:

i Construct Parameter:

Bl Workspace Explorer !E

resources operations jobs
Filter: | Hone v ||/ % SortBy: | Name | Target
(=7 Parameters =
(3 (2] AMDA DataBase

# (] Remote DataBases : Observations
(# (] Remote DataBases : Simulations
13 2] My DataBase
(@ () Derived Parameters
(=23 Time Tables
(#@ (] My Time Tables
# ] Shared Time Tables
27 Catalogs
# ] My Catalogs
# [ Shared Catalogs Ll
® My Files L

m

= Log ¥

Create/Modify
parameter

@ Py A

R start

- workspace Bplorer |
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AMDA use case #1



AMDA use case #1

* Objectives:
* Plotting Solar Orbiter data
* Combining data
 Downloading data

 Based on : Kieokaew et al., submitted to A&A for the Solar Orbiter
special issue

* Time period:
« 23/07/2020 16:00 — 24/07/2020 06:00



3 interesting events in 14h / slide A

Plot from Kieokaew et al.

KHI : Kelvin Helmholtz Instability

MICCS : Magnetic Increases with

Central Current Sheets
See https://doi.org/10.1051/0004-6361/202039191

HCS : Heliospheric Current Sheet
See https://doi.org/10.3847/2041-8213/ab8d2d

Rian
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s2 00 Cross-helicity
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https://doi.org/10.1051/0004-6361/202039191
https://doi.org/10.3847/2041-8213/ab8d2d
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Focus on the KHI event / slide B
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(7) Plot from Kieokaew et al.
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_ Slide B
B Plot Manager BHEEE

Slide A
r Plot Manager BHHEEE

KH_S0O cross-helicity + KH_S0 cross-helicity +
&) Add panel [] Extended Flot Options =~ Selected element options &) Add panel [] Extended Plot Options . Selected element options
= [&] Panel (%0, Time Flot) b4 & | Arguments it = [&] Panel {#0, Time Plot) W - « | Arguments -
=] solo_b_rtn_hr = f{t), Serie, ¥ Left ' Dim. 1: O:wr R =] solo_b_rin_hr = f{t), Serie, ¥ Left 5 No argument for this parameter
=) E&] Panel {#1, Time Plot) ® =] solo_b_rtn_hr_tot = f{t), Serie, ¥ Left 4 Drawing type: Serie 4
: Drawing type: Serie
=] pas_momgrl_v_rtn{0) = fi{t), Serie, ¥ Left 1 = Panel {#1, Time Plot] .
=] pas_momgr1_v_rin(®) = 1) = ( ) * Points per plot: 3000 hd
=) E&] Panel (%2, Time Plat) % | Points per plot: 3000 =] pas_momgr 1_v_rtn(0) = f{t), Serie, ¥ Left 5
) Y axis: Left hd
=] pas_momgrl_v_rtn{1) = f{t), Serie, ¥ Left v s Laft i = [&] Panel {#2, Time Plat) b4
! 3 i i =
=] pas_momgrl_v_rtn{2) = f{t), Serie, ¥ Left ® i =] pas_momar1_v_rtn{1) = f{t), Serie, ¥ Left X |- ~ | Min/Max thresholds
=) E& Panel {#3, Time Flot) ¥ ~ | Min/Max thresholds =] pas_momgr1_v_rtn(2Z) = f{t), Serie, ¥ Left 5
Colored
=] pas_momgr_n = f{t), Serie, ¥ Left ¥ Colored = & Panel (#3, Time Plot) b4 Parameter: S
=1 E& Panel {4, Time Plat) ] Parameter: =] ws_valf_so = f{t), Serie, ¥ Left 4 Lines
| Li .
=] ws_maso = f{t), Serie, ¥ Left ¥ | es - =) Ea] Panel (#4, Time Plat) F Style: Plain et
e: in b
= [E&] Panel (%5, Time Flot) b4 — =] ws_pm_so = fi{t), Serie, ¥ Left i Width: 1 $
=] ws_crossh = f{t), Serie, ¥ Left ' ERa 1 B =] ws_pp_so = f{t}, Serie, ¥ Left b4 Colar: auta w
Color: auto ~ = | ws_ptot_so = f{t), Serie, ¥ Left b3
T i = Panel (%5, Time Plot) W T [C] symbols e
Time Selection ¥ | Output options ¥ Time Selection ¥ Output options ¥
Interval | Time Table or Catalog File format: PNG R Interval || Time Table or Catalog Hle fonmat: PHG R
Start 2020/07/23 16:00:00 (3 FE EUEE screen v Start 2020/07/23 20:10:00 (3 e screen Y
Time: Time:
File prefic: File prefoc
SJ.CDD 2020/07/24 06:00:00 [H 51_:|:|p 2020/07/23 21:50:00 [
Time: Time:
Duration: | 0 14 0 0 Request name: cross-helicty Duration: | 0 1 an 0 Request name: KH_SO
Flot Get Data Reset Multiplot Save Flot Get Data Reset Multiplot Save

&9 Information

1. To plot a parameter drag it from the Parameters tree and drop onto the panel
2. Check Extended Plot Options to get control over all available plot options

@

&y Information

1. To plot a parameter drag it from the Parameters tree and drop onto the panel
2. Check Extended Plot Options to get control over all available plot options

@




Delta_b

B create/modify parameters BBEEE
Parameter Mame: Last modification: Tools For Parameter Construction e
deltabso 2021-03-23T08:44:41
Calculator | Constants Math Statistics Lo
Sampling mode: i Time Step (sec):
Time Step Y 4 mean_sm_{ rms_sm_{,) min_sm_{,) max_sm_{, wvar_sm_{,) An gle (B’V)
e Y Tt for Plot: S ] el
Create/modi rameters ? *
NP Parameter Mame: Last modification: - s
Description: Statistics | Statistics/Sliding S 021079971 1459233 Tools For Parameter Construction =
B-<B>_20min in unit pf V (diiding B by sars(mu_0*N)) thetabvso e ee catoutaror | Conztonts | rtath | stomencs | 9o
Sampling mode: i Time Step (sec):
. Tirme Step g 4 angle(,) cross(,) dot(,) vector(,,)  modulef)
i Construct Parameter: _ _
(solo_b_rtn_hi/sart(@mu_0*pas_memar_n*1e6*@m_p)-mean_sm_(solo_b_kn_hr Units: ¥ Title for Plot:
Jeqrl@mu_0*pas_momar_n*le6*@m_p),1200))*1e-12 deg theta BV
Description: Simple Maths | Vector Functions
undefined

Delta_v

.' Create/modify parameters

i Construct Parameter:

N . . S
Pararneter Mame: Ea:sfdmlj_flrﬁt?flnn. - Tools For-Parameter Constroction acos(dot{solo_b_rtn_hr.pas_momgrl_v_rtn)/module(solo_b_rtn ho)fmodule(pas_momgrl_v_rp))*@rad2deg
delavso 2021-03-23T08:43:41
Calculator | Constants Math Statistics | S =
Sampling mode: i Time Step (sec):
Time Step o 4 mean_sm_{ rms_sm_{)} min_sm_{,) max_sm_{, wvar_sm_{,)
Units: Y Title for Plot: skew_sm_( smooth_(;)
krmy's deltav Depending on original samplings, AMDA
Description: Statistics | Statistics/Sliding
V-=\=_20min

parameters used in the expression will be
averaged or interpolated to create new

. parameter with the requested time resolution

i Construct Parameter:

pas_rmomagrl_v_tn-mean smo(pas_momarl_v_rkn,1200)




.' Create/modify parameters !E

Parameter Name: Last modification: Tools For Parameter Construction e
. valf_so 2021-03-17T11:55:33
Time Step Calculator | Constants | Math | Statistics || S =+
R f P Sampling mode: _ i Time Step (sec):
or Reterence Parameter Tipa-sta kg 4 angle(,) cross{, ) dotf,} vector(,,)  module()
can be used Time Step Y Title for Plot: i )
Ref. Parameter valf Alfvén VEIOCIty
Description: Simple Maths || Vector Functions
undefingd
i Construct Parameter:
solo_b_rn ho/'sa{@mu_0%pas_momar_n*les*@m_p)*le-12
.' Create/modify parameters !E
Parameter Name: Last modification: Tools For Parameter Construction ]
Maso 2021-04-01 T12:45:06
Calculator || Constants Math Statistics Lo
. Sampling mode: > i Time Step (sec):
Time Step Tirne Step kg 4 angle(,) cross(,) dot(,) vector(,,)  module)
All AMDA parameters used in your | unts: Y Title for Plot: M
. | undefined Ma a
expression are resampled
. . . Description: Simple Math Vector Functi
(averaged/interpolated) with this Ma = i

time step before calculations.

i Construct Parameter:
pas_momarl_v_rtn_tot/module(ws valf so)



Cross-helicity: a proxy for the Alfvénicity

B createfmodify parameters BBEEERA
* Matthaeus and Goldstein, 1982

Parameter Name: Last modification: Tools For Parameter Construction &
crossh 2021-03-23T08:43:21

Calculator || Constants || Math | Statistics | S * RObertS et al., 1992
Sampling mode: i Time Step (sec):
Time Step = 4 angle(,) cross(,) dot{,} vector(,,)  moduled) ° Stansby et a/ 2019

4
Units: Y Title for Plot:
undefined cross helicity
Description: Simple Maths | Vector Functions
see raf.
(v-b)

_ Oc = 2
i Construct Parameter: E' h E
-2*mean_sm_(dot{ws deltavso.ws delfabsn) 1200)/mean_sm (module(ws defawse)”2+module(ws deftabsn)™2,1200 {: I'HI _l_ | | ::'
J

v=V-<V> : deltavso (km/s)
b=B/sqrt(p,*N)-<B/sqrt(p,*N)> : deltabso (km/s)
< > :local average over 20 min. In AMDA use the sliding / boxcar average mean_sm_



AMDA plot oE 4 i
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AMDA plot

Focus on the KHI
event

(same as slide B
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Some tips

* Click on Extended Plot Options to access more options
e Ranges on the axis (next slide)
e Add a constant (next slide)
* Color a part of the plot between 2 curves/constant (see below)
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Electron depletions at Mars seen by
MAVEN (figure 10 from Génot et al., 2021
in press)
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= & Panel {#2, Time Plot) W Scale: C Lnear D b4
= = Anes Color: Black ¥ Exte n d e d
Setting the e A Thickness: 1 >
. | ¥ Left Axis
Y axisrange | |Y ¥ Right Axis [ Reverse direction P | Ot
[ Color Axis « Range
=1 He Additional Objects Min: -1 .
= B[l Legends Ma: 1 O p t I O n S
series Legend (Deactivated)
= I01 Text Legends Extend Axis Range
= @ Drawing objects Legend
— Constant (Id : 1, Y Left) ® _ Text:
=l [a] Fills 1
3 = Params Color: Black
=] ws crossh = ft), Serie, ¥ Left 4 [|Font
= (=] Panel {#2, Time Flot) “18 Add new constant = (& Panel (22, Time Plot) s¢ | Axis attachment: | Y Left
23 = Axes & Add new text = == Axes Value: 0
“E Time Axis Add new curve “E Time Axis | Line
] ¥ Left Axis ]| ¥ Left Axis Style: Long spaced dot b
[ v Right Axis [t ¥ Right Axis _ =
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= nds = IEI Text Legends
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= [ Fills - = [=J Fills " =
= = Params = = Params
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Last minute addition following P. Louarn’s presentation on PAS

d
10 =

06+
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Alphas (He*™*) —&:— .
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10" =

Differential energy flux

Ep=0-5*mp*Vp2

| i i 5 I 1 i L 1 i ] 1 i i i ]

400 —

350 —

SOLD PAS
|1.r_r1:n|_ kmifs

300 =

The instrument
measures the ‘energy
per charge’, so for the

[ alphas m,=4m, and
L q,=29, hence the
i factor 2 in the plot

All above (E,=2E,)

Bulk velocity =V
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AMDA use case #2



AMDA use case #2

* Objectives:
* Plotting PAS distribution functions as times series
* Getting instant cuts

* Time period:
e 23/07/2020 16:00 — 24/07/2020 06:00



Zsc A

Z RTN A
X RTN
Y RTN
S/C motion

Solar Orbiter and PAS orientations
Courtesy A. Fedorov
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PAS distribution functions

* Fdis = array [elevation, azimuth, energy]
 AMDA shows Fdis summed on one dimension

20 Fdis : sum on elev; azimfenergy @ 2D

& | Arguments

0 Fdis : sum on azim; elev/energy : 2D Azim (deg): Al

Sum. in range

20 Fdis : sum on energy; azim/felev : 2D

. . Elev (deqg): 4 :[-2.8, 2.3]
* [elevation, azimuth, energy] ranges can be chosen e
* For ex. the 3rd plot is obtained from this setting I
* Azim = all means azimuth is the Y axis Eneray Min: s

e Elev=[-2.8; 2.3] is the chosen elevation channel
* Energy min/max is the range over which energy is summed —

* |f Fdis is summed over all dimensions change « Spectro » to « Serie »
e Change log to lin for angle on the Y axis as needed (not automatic)



SOLO PAS

Instant cuts (right click on plot
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Notes

* On the summation: itis really a ‘sum’ of f (phase space density) not a
proper integration that must take into account energy bands and solid
angle sectors

* The unit therefore remains ‘cm™® s¥ (or ‘s3 m®’)

* On OMNI differential energy flux
* The unitis ‘eV/(cm? s eV)’
* For a typical plasma instrument this quantity is directly proportional to its count rate

* See http://www.issibern.ch/forads/sr-007-01.pdf for a quick recap on these
different quantities

* On instant cuts: they are provided as they are; there is no option to
parameterize the plots (size, color, range, ...) or download the data directly


http://www.issibern.ch/forads/sr-007-01.pdf
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AMDA use case #3

* Objectives:
* Find orbital conjunctions between Solar Orbiter, BepiColombo and PSP
* Construct and manage a catalogue of events

* Based on the work done for the BepiCoordObs group
* See Hadid et al., in preparation for Frontiers in Astronomy & Space Sciences




Magnetic footprints

* “Magnetic alignments” between 2 or more bodies, i.e. when the footprints
of Parker field lines passing through the bodies are in a latitude/longitude
neighborhood at the source surface of the Sun

* The longitude of the footpoint @, is given by
Dg = ::‘J(!') -+ Q(! — Rs);’fﬂg{.{f

@(r) is the spacecraft heliocentric longitude at distance r
Q = 2m/25.38days
Rs=2.5R

sun
Uq, is the solar wind velocity

* The latitude is equal to the one of the spacecraft as a Parker field line is
inscribed on a cone of constant latitude



Parker alignments between spacecraft

* Use AMDA data mining to determine time intervals when Solar
Orbiter and BepiColombo have their magnetic footprints « close

enough »
* Forinstance |@; ;o=@ g,;|<3°

 Time interval: Feb. 2020 - Dec. 2025

* The solar wind velocity is an unknown
e Start with ug,,=450 km/s
e See how time intervals are modified for different velocities



Data mining / conditional search

%, Data Mining

2]-I=]x]

Last modification:

Al carasd

Request Mame: Time Selection

A

Interval || Time Table or Catalog

Sampling mode: i Time Step (sec):

Time Step v 3600 %’?ﬂrg 2020/02/01 00:00:00 [
if no data for interval: Tr
: 2026/01/01 00:00:00
Data Gap ! 3 Tirme: /oy
Description: Duration: | 2161 0
i Data Mining Condition:
ws deta_phi_so_hepi 460<3
Condition Construction S
|®. .,—® |<3°
s SO s_Bepi Calculator || Constants | Math | Statistics | 5=
1 3 3 4 5 & 7 8 9
0 { ) [ ] + - * f
; = = = o < &

¥ Information

<

To construct a condition for data mining drag one of the AMDA parameters from the parameter tree and drop onto the
panel.

1. Use FLOAT numbers in math expressions
2. Enclose your expression in brackets - [1./2.5imA0}) = 0
3. Use & 3s AND and [ as OR and enclose every logical block in brackets - (imf{0) = 0) & (((5.5mf1}} < -5} & (imf2) <

v

Edit the time table

1 Results
Data Mining Results
& | datamining_16 13584439

Time Table = Editjsave || Gaps Time Table editjsave || Delete Both

& | datamining_16 16584269
Time Table gditjsave || Gaps Time Table Edit/save || Delete Both

Name and save the ‘request’ for future use



Manage Time Tables !E

Default name Marme™: timeTable_datamining_eea79%ebfbac01bdc? 3636541 )

Creation date: Intenals: Start Time
Description: Time Table generated by AMDA @ CDPP 1 2020-03-03T20:30:00
Condition: ws_delza_phi_so_bepi_450<3 5 2020-05-16T10:30:00
3 2021-07-19701:30:00
4 2021-10-08T20:30:00
5 2023-03-17T00:30:00
6 2023-04-01T20:30:00
7 2024-02-15T03:30:00
Operation log:  AMDA Data Mining: Sampling: 3600s; Data Gap: 8 2024-04-05T18:30:00
5*3600s; Input Interval: 2020-02-01TO0:00:00.000 - 9 2024-12-10T06: 30:00

2026-01-01TO0:00:00.000

Stop Time

2020-03-15T15:30:00
2020-05-22T11:30:00
2021-08-19T18:30:00
2021-10-10T12:30:00
2023-03-19T20:30:00
2023-04-04T00:30:00
2024-02-16T12:30:00
2024-04-06T15:30:00
2024-12-11T09:30:00

Clear Filters

Duration (hour)
283,00

145.00

781,00

40,00

65,00

52.00

33,00

24,00

27.00

Operations on Intervals

Extend min v Shift min w

Apply Indo

Merge intervals Statistical info

Time intervals of the magnetic
alignments between BepiColombo
and Solar Orbiter for Feb. 2020 -
Dec. 2025 with ug,,=450 km/s
obtained with AMDA data mining

Change the defaut
name and Save

Save Reset Generate Catalog

&¥ Information

£

To edit a time table double click one of your time tables from the Time Tables tree or use context menu (Hght cfick at Workspace Explorer).

Attention! Don't use spaces in the time table name.

day/hour/min/sec

can be set



Solar Orbiter / PSP « Parker » conjunction (ug,=450 km/s)

30 ‘. 1 L L I 1 1
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Frame = HEE PSP/SO magnetic conjunction
08:00:00
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* x
Q° +---—---—-- et X ..........................................................................................................................
-
O 3DV|EW Time: 2021/08/23 23:30:00
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o7 Stop: 2021/08/25 OB-00.00 3DView
done with http://3dview.cdpp.eu/ ; more on Friday morning 0.0°



http://3dview.cdpp.eu/
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AMDA use case #4

* Objectives:
* Plot RPW data / only the density is available
* Make a scatter plot

* Data restricted only to the « PAS group » for calibration purposes
 More RPW public data will be integrated soon



dengity, cm
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o ! =) (] Panel # :
EE ] (#0CTime PiotD # ' Plot type: M
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£S5 ] P ® Background Color:  None v
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AMDA use case

* Objectives:
 Download data
* 2 ways
* From a plot: « Get data »

* From the Download menu

Time Selection

Interval | Time Table or Catalog |

Start Time: 2020/08/27 00:00:00 [ 9
Stop Time: 2020/08/30 00:00:00 @

Duration: 3 0 0 0

Plot Get Data Reset




[ Ed pownload data EE

Parameters Time Tables [ Catalogs

Request Name: Time Format: YYYY-MM-DDThh:mm:ss.ms L
File Structure: One File Per Param/Interval v Choose the file structure
Parameter Name _
1 pas_momgr_n % Header in a separ: Al In One Fie
One File Per Time Interval
2 pas_momgrl_v_rtn T )
One File Per Param/Interval
3 pas_|2_2d_elevation_0_8(range[-23.7,40.9],0) T O® Sampling Time:
Scientific floating-point formatting [¥]
Drag & drop parameters File Prefix:
File Format: ASCII v
Compression: Zip byt
Time Selection
Interval Time Table or Catalog
Choose time interval
Start Time: 2020/07/23 16:30:00 9 .
or Time Table
Stop Time: 2020/07/24 16:30:00 9
Duration: 1 0 0 0
Download Reset Send (via SAMP) to ... =
&¥ Information ¥

1. To download a parameter / timeTable / catalog, drag it from the corresponding tree and drop onto the corresponding panel. Timestamp of the
archive file is UTC

2. To download data for the intervals from the TimeTable / Catalog activate the TimeTable or Catalog mode in the Time Selection area and drag-
and-drop there the TimeTable / Catalog from the corresponding tree



Download process

* If the request takes too long, it goes in ‘batch mode’ and a message
Pops up

AMDA Info X

i Your request is stil running and has been assigned the name download_data_1617640833 - Check
“*,1) Jobs in Progress

OK

* A tar/zip file is created containing one or multiple files, click on

download to get it 1 Resuts ARCIE:
Download Results
4 |download_data_1617642037 ~
Fle Download || Delete || Send (via SAMP)to ...~

a | download_data_1617641645
Fle Downlbad || Delete || Send(via SAMP)to ...~
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4 # BMDA ABOUT : Created by AMDA(c)

5 # BMDA VERSION : 3.6.0

© # BMDR ACKNOWLEDGEMENT : CDPP/EMDE Team
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e

Q

REQUEST STRUCTURE : all-in-one-file-refparam
REQUEST TIME FORMAT : ISO 8e0l
REQUEST CUTPUT PARAMS : pas momgr n,pas momgrl v rtn,sum into table range pas 12 2d elevation 0 8 0 -23.7 40.9

I
3%}

BASE PRRAMETERS :

&y L J_*s|

DERIVED PARAMETERS

I
-] o LA o La

MISSION ID : 50l0

MISSION NAME : SolarOrbiter

MISSICON DESCRIPTION : Solar Orbiter

MISSION URL : http://sci.esa.int/solar-orbiter

PARAMETER ID : sum into table range pas 12 2d elevation 0 8 0 -23.7 40.9 172285245143598613721
PARRAMETER NAME : sum into table range pas 12 2d elevation 0 8 0 -23.7 40.9

PARRMETER SHORT NAME : sum into table range pas 12 2d elevation 0 8 0 -23.7 40.9

PARRMETER UNITS : unspecified

PARRMETER PROCESS INFQO : Resampling of 'sum into table range pas 12 2d elevation 0 8 0 -23.7 40

PARRMETER PROCESS DESC : sum into table range(pas 12 2d elevation 0 &, 0, -23.7, 40.9)
PARRMETER LINKED PARAMS : sum into table range 501435092517242584%,sum into table range pas 12 2

INSTRUMENT ID : SolQ pas

INSTRUMENT NAME : PAS

INSTRUMENT DESCRIPTION : Proton-Alpha Sensor
INSTRUMENT PI : spase://SMWG/Person/Philippe.Louarn
INSTRUMENT TYPE : ParticleDetector

DATASET ID : so-pas-momgrl

DATASET NAME : on the ground moments

DATRESET SOURCE : CDPP/DDServer

DATASET GLOBAL START : 2020-04-15T14:23:16.322
DATASET GLOBAL STOP : 2020-10-27T03:04:02.063
DATASET MIN SEMPLING : 0

DATASET MAX SEMPLING : 10

DRATASET_CAVEATS : Info :

PARRMETER NAME : Sum_into_table_range_pa5_12_2d_elevatian:GZSZU_—23.?_40.9

PARRMETER SHCRT NAME : sum intc table range pas 12 2d elevation 0 8 0 -23.7 40.9
PARRMETER UNITS : unspecified -
PARAMETER PROCESS INFO : Derived parameter from expression '#sum_into table range($pas 12 2d elevs

PARRMETER ID : sum into table range pas 12 2d elevation 0 8 0 -23.7 40.9 71
-

[

[
(%
= e e e e e S SHE S S i e S He e S e e S e SHE S e e e

3 PARAMETER PROCESS DESC : sum into table range(pas 12 2d elevation 0 8, 0, -23.7, 40.9) 7 * 0: Ground

4 PARAMETER LINKED PARAMS : sum into table range 5014350928172425849 * 1: Normal

- . — — — — — 7 * 2: Snapshot

- *¥ 3: Burst
* 4: Engineering
Validity :

* 1: Vv 1t 270 km/s
* 2: ¥V gt 270 km/s , Vv 1t 380 km/s
* 3: V gt 380 km/s

The header is a bit verbose but retains all info on the production
of the file (original dataset, resampling, processes, ...)

PARAMETER ID : pas momgrl v rtn
PARAMETER NAME : pas momgrl v _rtn
PERRAMETER SHORT NEME : v_rtn
PRRAMETER COMPONENTS : vr,vt,vn
PRRAMETER UNITS : km/s

PARAMETER TENSOR_ORDER : 0
PRARAMETER FILL VALUE : nan

i e T T Ll o o e L e e e i ol o e e T T L e e e e L S o TR T T T G
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AMDA use case H6

* Objectives:
* Plot EPD data

* Presentation by Alexis Rouillard



AMDA Python AP



AMDA Python AP

* Objectives:

* Get Solar Orbiter data in a Python environment
* From Spyder or any other Python interface
* http://amda.irap.omp.eu/help/amdapy/
* From a Jupyter notebook

* Get the file ExemplePlotAMDA.ipynb
* http://amda.irap.omp.eu/help/amdapy/amdapy-notebook-1.html

* This is brand new and any feedback/bug/suggestion will be very much
appreciated !


http://amda.irap.omp.eu/help/amdapy/
http://amda.irap.omp.eu/help/amdapy/amdapy-notebook-1.html

https://www.davidstansby.com/soda/

Select data products

EUI-FSHMT4IMAGE | X

EUIFSI304-MAGE | X

EUFHRIEUVAT4-IMAGE | X

EUIHRILYA1216-IMAGE | X

MAG-RTN-NORMAL | X
RPW-BIA-DENSITY | %
SWA-EAS-PAD-PSD | X

SWAHIS-PHA | x

SWA-PAS-3D | X

SWA-RAS-30

SWA-HIS-PHA

SWA-EAS-RAD-PSD

RPW-BIA-DENSITY

MAG-RTH-NORMAL

BRHRLYA1216-MAGE

BR-HREN1T4-MAGE

BR-FSE04-MAGE

BR-FSHT4-MAGE —

“ RO MEQ

Solar Orbiter data availability (last updated 2021-03-23, daily resolution, all data available at http://soar.esac.esa.int/soar/)

32020 512020 Tr2020 92020 1112020 172021 32021
Date
Radial distance
1
0.9
0.5
0.7
0.6
0.5
0.4
0.3 f f f f f f f
312020 5/2020 Tr2020 92020 1112020 112021 32021
Earth-Orbiter angle
v /\
90 :|
0 1 1 1 1 1 1 1
312020 5/2020 Tr2020 92020 1112020 112021 32021


https://www.davidstansby.com/soda/
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