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CSA Web GUI:

https://csa.esac.esa.int/
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1. Cluster science archive
Science case on shock physics

Figure 1
Magnetic field data at a crossing of the
Earth's bow shock by the 4 Cluster

spacecraft on 9 Jan. 2005. Traces have been
shifted by 20 nT for clarity. The dashed lines
show the times of the steep ramp.
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Science case on shock physics \=CSa
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Electron Temperature Gradient Scale at Collisionless Shocks

Steven J. Schwartz, Edmund Henley, Jeremy Mitchell, and Vladimir Krasnoselskikh

Phys. Rev. Lett. 107, 215002 - Published 14 November 2011 um
R |

> A DY . Issue
ABSTRACT -
Vol. 107, Iss. 21 — 18 November
Shock waves are ubiquitous in space and astrophysics. They transform directed flow energy into 2011

thermal energy and accelerate energetic particles. The energy repartition is a multiscale process

related to the spatial and temporal structure of the electromagnetic fields within the shock layer. While

large scale features of ion heating are known, the electron heating and smaller scale fields remain

poorly understood. We determine for the first time the scale of the electron temperature gradient via
electron distributions measured in situ by the Cluster spacecraft. Half of the electron heating coincides

with a narrow layer several electron inertial lengths (c/wy.) thick. Consequently, the nonlinear

steepening is limited by wave dispersion. The dc electric field must also vary over these small scales,

strongly influencing the efficiency of shocks as cosmic ray accelerators. PHYSICAL
REVIEW
o S JOURNALS
3 . 4 ]
o o ) shift
ver
Received 29 June 2011 \
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2. Distribution functions
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3. Different data formats
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Cluster Science Archive

CSA2.4.1
L WELCOME TO THE CLUSTER SCIENCE ARCHIVE LATEST NEWS
Q : ) ] Next release csa-2.5
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4. Rest API: https://csa.esac.esa.int/csa/aio/ eSa

cluster &:‘;esa

Archiuve Inter-Operability subsystem (AIO) -
developed by ESAC Science Data Centre (ESDC)

LU0 HOW-TO METADATA INVENTORY DAFA ASYNCDATA STREAMING WGET MATLAB,IDL, + MANUAL CONTACT

Cluster Resources CLUSTER ARCHIVE INTER-OPERABILITY SUBSYSTEM (CAIO) ESA LATEST NEWS
+ Cluster Science Archive

* Mission Home The CAIO (Cluster Science Archive Inter-Operability Subsystem) is an alternative way to

+ Mission Overview access the Cluster Science Archive (CSA) content through HTTPS requests. This subsystem

. Space Science - Cluster shares the core system of the standard CSA graphical user interface java application, but it

. Multimedia Gallery is called using scripts, application code, command line tools or just a browser.

+ For Kids
Data retrieval can be handled in three different ways depending on what is wanted:
A Synchronous Data request allows the user to download data from the archive that
Other Solar-based fulfill certain search criteria, up to a total (compressed) limit of 1GB. The files are
Archives assembled on our server, and then downloaded as soon as it's ready.

+ Ulysses Final Archive
4 An Asynchronous Data Request allows the user to download more data up to a total

* Soho Science Archive (compressed) limit of 50GB. The files are assembled on our server and an email will be
sent to the user when the package is ready for download.

A Streaming Data Request allows the user to download just one CEF file but start
receiving it immediately. This might be useful for visualisation packages.

Metadata requests can be used for information about data:

Dataset and File Search allows the user to discover datasets and files that fulfill certain

search criteria. European Space Agency



4. Rest API: https://csa.esac.esa.int/csa/aio/

IoL PYTHON

Below you can find two IDL routines developed by Andrew Walsh, that use the CAIO to download data directly from IDL. They This section of code, in Python 3, will allow you to do the same as the previous scripts: download a selection of data and

work with Linux, Mac and Windows enabling login (csa_login.pro) and product actions (csa_product.pro). The error handling

uncompress the package.
will be improved in the near future, together with the actions for unpacking the downloaded tar files.

Important note: if you have IDL with an older version than 8.4, these programs may not work and display an error message from requests import get # to make GET request

as follows: import tarfile

def download(url, params, file name):
% Loaded DLM: URL. # open in binary mode
% IDLNETURL::GET: CCurlException: Error: Http Get Request Failed. Error = SSL certificate problem: with open(file name, "wb") as file:
self signed certificate in certificate chain, Curl Error Code = 60..
% Execution halted at: CSA_LOGIN

# get request

response = get (url, params=params)

# write to file

To quickly solve this issue: file.write (response.content)

in the login script (csa_login.pro), please add csa_login_obj->SetProperty, ssl_verify_peer = @

myurl = 'https://csa.esac.esa.int/csa/aio/product-action’

query_specs = {'DATASET_ID': 'Cl_CP_FGM_SPIN',
'START_DATE': '2003-03-03T12:00:00Z°',
'END_DATE': '2003-03-04T12:00:002°',
'DELIVERY_FORMAT': 'CEF',

function csa_login,user,pass "NON BROWSER': '1',

in the product script (csa_product.pro), please add csa_product_obj->SetProperty, ssl_verify_peer = @

Alternatively, please have a look here here.

'DELIVERY_INTERVAL': 'hourly',

;Function that logs in to the CSA AIO system.
'CSACOOKIE': }

;Parameters:

; USER: String containing your RSSD LDAP user identifier

; PASS: String containing your RSSD LDAP password download (myurl, query specs, '201606l6test.tar.gz')
;Return Value: with tarfile.open("20160616test.tar.gz") as tar:

; If login is successful, returns a string containing a JSESSIONID cookie tarname = tar.getnames ()

; If login is unsuccessful, returns 0 tar.extractall ()

:Examnle: TrEmTm smEmEm T
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5. Rest API: https://csa.esac.esa.int/csa/aio/ &“‘gesa

O Why GitHub? Enterprise Explore Marketplace Pricing Signin | Signup

cluster

Archive Inter-Operability subsystem (AIO) I irfu / irfu-matlab ©watch 31 Kstar 18  YFork 21
deueloped by ESAC Science Data Centre (ESDC)

<> Code Issues 9 Pull requests 0 Projects 0 Wiki Security Insights
HOME HOW-TO METADATA INVENTORY DATA ASYNCDATA BiZ.\UU(E WGET MATLAB, IDL, + MANUAL

Cluster Resources STREAMING DATA REQUESTS Join GitHub today Dismiss
GitHub is home to over 40 million developers working together to host

and review code, manage projects, and build software together.
Only CEF products can be downloaded using these requests m

+ Cluster Science Archive  pata streaming allows a faster delivery of the data. It enables immediate streaming of one dataset to

* Mission Home (instead of a file package being created on the CSA server and then sent). However, the following con
+ Mission Overview
+ Space Science - Cluster

. Multimedia Gallery Only one dataset can be requested

. For Kids Only one file is delivered for the time period requested, i.e. delivery interval option is not availabl
Header only cannot be requested Matlab routines to work with space data, particularly with MMS and Cluster/CAA data. Also some general plasma routines.
Other Solar-based If the internet connection is broken before file download has completed, the request must be mac
Archives whole file D 8,115 commits Y 13 branches © 63 releases 42 21 contributors
+ Ulysses Final Archive I

+ Soho Science Archive

Branch: master v New pull request Find file
PRODUCT REQUESTS

Table 8: Streami

W thomas-nilsson-irfu New irfu-matlab v1.15.0 Latest commit f98b8a6 9 days ago
RAME(S R DESCRIPTION MAND/

| +local Some more minor checkcode() corrections.. 2 years ago

DATASET_ID Unique identifier of the dataset whose data we want to retrieve. YES W +lp Some more minor checkcode() corrections.. 2 years ago
Please note that wild cards ('*') are NOT allowed

B +maarble Some more minor checkcode() corrections.. 2 years ago

B +model Some more moves to HTTPS 2 years ago
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