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ESOAsg is a (work in progress) package created to help users to make data ESO phase3 compliant and to provide an
easy access to the ESO archive. This code is free software and distributed in the hope that will be useful, but without
any warranty. Data providers and data users are always the final resposible for validation and collection of the data.
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CHAPTER

ONE

GET STARTED

1.1 Installing ESOAsg

This section describes how to install ESOAsg.

1.1.1 Installing Dependencies

There are a few packages that need to be installed before running the package.

We highly recommend that you use Anaconda for the majority of these installations.

Detailed installation instructions are presented below:

python and dependencies

ESOAsg runs with python 3.7 and with the following dependencies:

• python – version 3.7 or later

• astropy – version 4.2 or later

• astroquery – version 0.4 or later

• IPython – version 7.12 or later

• matplotlib – version 3.3 or later

• numpy – version 1.19 or later

• packaging – version 20.4 or later

• pytest version 6.2 or later

• pyvo – version 1.1 or later

• requests – version 2.25 or later

The following packages are required to work on Ligo gravitational wave events, see for instance this notebook:

• healpy – version 1.14 or later

• ligo.skymap – version 0.5 or later

If you are using Anaconda, you can check the presence of these packages with:

conda list "^python$|astropy$|astroquery
→˓$|IPython|matplotlib|numpy|packaging|pytest|pyvo|requests|healpy|ligo.skymap"
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http://www.python.org/
http://www.python.org/
https://www.astropy.org/
https://astroquery.readthedocs.io/en/latest/
https://ipython.org
https://matplotlib.org/
http://www.numpy.org/
https://packaging.python.org/
https://docs.pytest.org/
https://pypi.org/project/pyvo/
https://requests.readthedocs.io/
https://github.com/EmAstro/ESOAsg/blob/master/doc/notebooks/HOWTO_getDataFromGWContours.ipynb
https://healpy.readthedocs.io/
https://lscsoft.docs.ligo.org/ligo.skymap/
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If the packages have been installed, this command should print out all the packages and their version numbers.

If any of the packages are out of date, they can be updated with a command like:

conda update astropy

You might have troubles in installing pyvo. In case, you can get it from GitHub running in the directory where you
want to install it:

git clone https://github.com/astropy/pyvo.git
cd pyvo
python setup.py install

git clone

To install the package via GitHub run:

git clone https://github.com/EmAstro/ESOAsg.git

And, given that the packages is still work in progress and you may want to updated on-the-fly, we then recommend to
install it with the develop option:

cd ESOAsg
python setup.py develop

1.1.2 Testing the Installation

In order to assess whether ESOAsg has been properly installed, we suggest you run the following tests:

1. Run the default tests

In the directory where ESOAsg is installed run:

pytest

You should see that all the current test passed.

2. Ensure that the scripts work

Go to a directory outside of the ESOAsg directory, then type mod_header:

cd
mod_header -h

4 Chapter 1. Get Started
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1.2 Versions

1.2.1 Developments in progress

Current developments are:

• introducing data containers

• including new scripts

• fixing header manipulation tools

• improving documentation

1.2.2 ESOAsg V0.1.1dev

• New HowTo on obtaining data from catalogues

• Improved tap query to obtain ESO catalogues

1.2.3 ESOAsg V0.1

This release deals with some major improvement on how the query to the archive are performed. In particular:

• Archive Catalogues

• Archive Observations

• Archive Science Portal

Some effort to improve documentation has been made

1.2.4 ESOAsg V0.0

This is an early version of the ESOAsg package. It provides some general scripts to deal with fits header modification
and data access.

1.2. Versions 5
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CHAPTER

TWO

ARCHIVE ACCESS

2.1 ESO Data Access Policy

The downloaded data are subject to the ESO Data Access Policy.

In particular, you are requested to acknowledge the usage of the ESO archive and of the ESO data; please refer to the
Acknowledgement policies section.

If you plan to redistribute the downloaded data, please refer to the Requirements for third parties distributing ESO data
section.

2.2 Archive Catalogues

The ESO Catalogue Facility provides access to the collection of catalogues and data that were produced by PIs of ESO
programmes and then integrated into the ESO science archive through the Phase 3 process. The full list of available
catalogues could be found here.

To access the data you can use the programmatic access via the tap_cat TAP Service. The module archive_catalogues
provides some simple python wrapper around this.

More examples on how to use the TAP services for the ESO archive are provided in these notebooks.

2.2.1 Overview

The module archive_catalogues is based on the query_catalogues.ESOCatalogues class (a child of the query.Query
class) that has the following attributes:

• query – A string that contains the query to be perfomed via the TAP Service tap_cat

• result_from_query – A table containing the result of the query

• maxrec – An integer that the define the maximum number of records that will be returned for a query

• type_of_query – A string that defines if the query will be run synchronously or asynchronously

After defining a query the result_from_query attribute is automatically filled by the method run_query(), for instance:

from ESOAsg.queries import query_catalogues
# define a query to obtain all `table_name` in the ESO Archive
query = 'SELECT schema_name, table_name from TAP_SCHEMA.tables'
# instantiate the class
all_catalogue_query = query_catalogues.ESOCatalogues(query=query)

(continues on next page)
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http://archive.eso.org/cms/eso-data-access-policy.html
https://www.eso.org/qi/
http://archive.eso.org/programmatic/#TAP
http://archive.eso.org/programmatic/HOWTO/
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(continued from previous page)

# run the query
all_catalogue_query.run_query()
# print the result on terminal
all_catalogue_query.result_from_query.pprint()

The module archive_catalogue provides a set of additional quality-of-life functions to circumvent the actual creation
of the queries. These allow one to directly obtain the information needed in a table format.

2.2.2 Some examples

Note: The way the queries are created allows one to set as input either collections or tables. However, we strongly
discurage to use both at the same times. Given that the connector between the two conditions is an AND this may give
rise to an un-expected behaviour

Which catalogues are available

In general, it is possible to explore which catalogue are available in the ESO archive either with the query interface
webpage, or with the archive science portal, or by running the TAP query to obtain all versions of all catalogues:

SELECT
cat_id, collection, table_name, title, number_rows, number_columns,
version, acknowledgment

FROM
TAP_SCHEMA.tables

WHERE
schema_name = 'safcat'

or this one to obtain only the latest version of the catalogues:

SELECT
t1.cat_id, t1.collection, t1.table_name, t1.title,
t1.number_rows, t1.number_columns,
t1.version, t1.acknowledgment

FROM
tables t1

LEFT OUTER JOIN
tables t2 ON (t1.title = t2.title AND t1.version < t2.version)

WHERE
t2.title IS null AND t1.cat_id IS NOT null AND t1.schema_name = 'safcat'

Alternatively, it is possible to obtain an astropy.table containing information on all catalogues and all their versions
using (note that the query is more complicated of the ones above because more information are collected):

from ESOAsg import archive_catalogues
archive_catalogues.all_catalogues_info(all_versions=True)

This returns an astropy.table containing:

8 Chapter 2. Archive access

https://www.eso.org/qi/
https://www.eso.org/qi/
https://archive.eso.org/scienceportal/home?data_release_date=*:2020-07-23&dp_type=CATALOG&sort=-obs_date&s=P%2fDSS2%2fcolor&f=134.496111&fc=-1,-1&cs=J2000&av=true&ac=false&c=9,10,11,12,13,14,15,16,17,18,19,20&ta=RES&dts=true&sdtm=%7b%22CATALOG%22%3atrue%7d&at=0,0&sr=i
http://archive.eso.org/programmatic/#TAP?e=1&f=text&m=200&q=SELECT%20cat_id%2C%20collection%2C%20table_name%2C%20title%2C%20number_rows%2C%20number_columns%2C%20version%2C%20acknowledgment%20FROM%20TAP_SCHEMA.tables%20WHERE%20schema_name%20%3D%20'safcat'%0A&
http://archive.eso.org/programmatic/#TAP?e=7&f=text&m=200&q=SELECT%20t1.cat_id%2C%20t1.collection%2C%20t1.table_name%2C%20t1.title%2C%20t1.number_rows%2C%20t1.number_columns%2C%20t1.version%2C%20t1.acknowledgment%20FROM%20tables%20t1%0ALEFT%20OUTER%20JOIN%20tables%20t2%20ON%20(t1.title%20%3D%20t2.title%20AND%20t1.version%20%3C%20t2.version)%0AWHERE%20t2.title%20IS%20null%20AND%20t1.cat_id%20IS%20NOT%20null%20AND%20t1.schema_name%20%3D%20'safcat'&
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Column name Description
collection Name of the Phase 3 collection the catalogue belongs to
title Title of the catalogue
version Version of the catalogue
table_name The fully qualified table name
filter Name(s) of the filter bandpasses the original data were aquired with
instrument Name(s) of the instrument(s) the original data were acquired with
telescope Name(s) of the telescope(s) the original data were acquired with
publication_date The data the catalogue was published
description Describes tables in the tableset
number_rows Number of rows present in this version of the catalogue
number_columns Number of columns present in this version of the catalogue
rel_descr_url Location of the release description document (typically a pdf)
acknowledgment It provides the sentence to be used in your publication when making use of this catalogue
cat_id Internal catalogue identifier
mjd_obs The observational data this catalogue is based were taken between mjd_obs and mjd_end
mjd_end The observational data this catalogue is based were taken between mjd_obs and mjd_end
skysqdeg Area of the sky (in square degrees) covered by this catalogue
bibliography Bibliographic reference in the form of either a BIBCODE or a DOI
document_id Internal identifier of the release description document1
from_column Column in the from_table
target_table The table with the primary key
target_column Column in the target_table
last_version True if this is the latest version of the catalogue
RA_id Identifier for RA in the catalogue
Dec_id Identifier for Dec in the catalogue

Note: At first sight it may seem that not all cataloguess have the RA_id and Dec_id. This is because the catalogue is
spread into more than one table. To identify the same source among the different tables of a catalogue the target_table
and target_column should be used.

Which columns are in a catalogue

It is possible to get information on all columns present in a catalogue. For instance, the columns of the VIKING DR4
catalogue can be obtained running the following TAP query:

SELECT
table_name, column_name, ucd, datatype, description, unit

FROM
TAP_SCHEMA.columns

WHERE
table_name = 'viking_er5_zyjj_1j_2hks_catMetaData_fits_V4'

A similar result can be obtained running:

archive_catalogues.columns_info(tables='viking_er5_zyjj_1j_2hks_catMetaData_fits_V4')

where the result is stored in an astropy.table.
1 The web user interface for this catalogue is reachable via the URL computed appending the cat_id to the string: https://www.eso.org/qi/

catalogQuery/index/

2.2. Archive Catalogues 9

https://www.eso.org/rm/api/v1/public/releaseDescriptions/135
http://archive.eso.org/programmatic/#TAP?e=1&f=text&m=200&q=SELECT%20table_name%2C%20column_name%2C%20ucd%2C%20datatype%2C%20description%2C%20unit%0AFROM%20TAP_SCHEMA.columns%0AWHERE%20table_name%20%3D%20'viking_er5_zyjj_1j_2hks_catMetaData_fits_V4'%0A&
https://www.eso.org/qi/catalogQuery/index/
https://www.eso.org/qi/catalogQuery/index/
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2.3 Archive Observations

The ESO archive currently (June 2020) contains more than 1.7 million spectra, more than 650,000 images, and more
than 240,000 cubes.

There are three main ways to access the vaste amount of information present in the ESO archive:

• the Raw Data query form

• the Science Portal to browse and access the processed data (see also ref::archive-science-portal)

• the Programmatic and Tools access which permits direct database access to both raw and processed data, and to
the ambient condition measurements

In addition, the archive_observations provides simple wrappers to efficiently embed the access to the ESO archive into
python routines.

2.3.1 Overview

Similarly to the module archive_catalogues (see Archive Catalogues), the base for archive_observations is the
query_observations.ESOObservations class (a child of the query.Query class) that has the following attributes:

• query – A string that contains the query to be perfomed via the TAP Service tap_obs

• result_from_query – A table containing the result of the query

• maxrec – An integer that the define the maximum number of records that will be returned for a query

• type_of_query – A string that defines if the query will be run synchronously or asynchronously

After defining a query you can fill the result_from_query attribute using the method run_query(), for instance:

from ESOAsg.queries import query_observations
# define a query to obtain all ALMA observations in the ESO Archive
query = "SELECT target_name, dp_id, s_ra, s_dec, instrument_name FROM ivoa.ObsCore WHERE␣
→˓instrument_name = 'ALMA'"
# instantiate the class adn limit to the first 100 results
alma_query = query_observations.ESOObservations(query=query, maxrec=100)
# run the query
alma_query.run_query()
# print the result on terminal
alma_query.result_from_query.pprint()

The module archive_observations provides a set of functions to help a user to search and download for data without
explicitly creating a TAP query.

2.3.2 Some examples

query to a specific position in the sky

The access to data in the ESO archive that intersects a cone with a certain radius (for instance around the star HD
057060: RA=07:18:40.38, Dec.=-24:33:31.3, radius=5arcsec) it is possible either with the archive science portal (see
also Archive Science Portal), or by running the TAP query to ivoa.ObsCore:

10 Chapter 2. Archive access

http://archive.eso.org/cms.html
https://archive.eso.org/scienceportal/home?data_release_date=*:2020-06-24&dp_type=SPECTRUM&sort=-obs_date&s=P%2fDSS2%2fcolor&f=177.115919&fc=-1,-1&cs=J2000&av=true&ac=false&c=9,10,11,12,13,14,15,16,17,18,19,20&ta=RES&dts=true&sdtm=%7b%22SPECTRUM%22%3atrue%7d&at=119.452774,-60.30286&sr=i
https://archive.eso.org/scienceportal/home?data_release_date=*:2020-06-24&dp_type=IMAGE&sort=-obs_date&s=P%2fDSS2%2fcolor&f=177.115919&fc=-1,-1&cs=J2000&av=true&ac=false&c=9,10,11,12,13,14,15,16,17,18,19,20&ta=RES&dts=true&sdtm=%7b%22IMAGE%22%3atrue%7d&at=160.465004,19.501825&sr=i
https://archive.eso.org/scienceportal/home?data_release_date=*:2020-06-24&dp_type=CUBE&sort=-obs_date&s=P%2fDSS2%2fcolor&f=177.115919&fc=-1,-1&cs=J2000&av=true&ac=false&c=9,10,11,12,13,14,15,16,17,18,19,20&ta=RES&dts=true&sdtm=%7b%22CUBE%22%3atrue%7d&at=239.591811,-14.166308&sr=i
http://archive.eso.org/cms.html
http://archive.eso.org/eso/eso_archive_main.html
http://archive.eso.org/scienceportal/home
http://archive.eso.org/programmatic/
https://archive.eso.org/scienceportal/home?pos=109.66825,-24.5587&r=0.00138888888
http://archive.eso.org/programmatic/#TAP?f=text&m=200&q=SELECT%0A%20%20%20%20%20%20%20%20target_name%2C%20dp_id%2C%20s_ra%2C%20s_dec%2C%20t_exptime%2C%20em_min%2C%20em_max%2C%0A%20%20%20%20%20%20%20%20dataproduct_type%2C%20instrument_name%2C%20obstech%2C%20abmaglim%2C%0A%20%20%20%20%20%20%20%20proposal_id%2C%20obs_collection%0AFROM%0A%20%20%20%20%20%20%20%20ivoa.ObsCore%0AWHERE%0A%20%20%20%20%20%20%20%20INTERSECTS(CIRCLE('ICRS'%2C109.66824871%2C-24.55869773%2C5.%2F3600.)%2C%20s_region)%20%3D%201&
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SELECT
target_name, dp_id, s_ra, s_dec, t_exptime, em_min, em_max,
dataproduct_type, instrument_name, obstech, abmaglim,
proposal_id, obs_collection

FROM
ivoa.ObsCore

WHERE
INTERSECTS(CIRCLE('ICRS',109.66824871,-24.55869773,0.0014), s_region) = 1

The same result, could be obtained using the function query_from_radec():

from ESOAsg import archive_observations
from astropy.coordinates import SkyCoord
star_position = SkyCoord.from_name('HD 057060')
eso_data = archive_observations.query_from_radec(star_position, radius=5.)

eso_data is an astropy.table containing the information on the available data products. It is possible to download all
this data feeding the dp_id column to the download function:

archive_observations.download(eso_data['dp_id']

A step-by-step explanation for the procedure to select and download data is provided in this jupyter notebook.

The ESOAsg package also provides the get_data_from_radec script to fully exploit this functionality (see Archive Access
Scripts for futher details).

2.4 Archive Science Portal

The Archive Science Portal provides the primary entry point for interactive searching and browsing of the ESO Science
Archive using an intuitive interactive user interface that supports iterative queries.

The archive contains both pipeline-processed data streams of many La Silla-Paranal instruments and a large collection
of coherent data sets provided by users of ESO telescopes’ time including the results of Public Surveys.

The module archive_science_portal provides some simple functions to create an url corresponding to your search.

Please, when you use data from the archive, follow the ESO Data Access Policy.

2.4.1 Overview

The module archive_science_portal uses core.asp_queries to create the url that links to your query at ASP. The basic
idea is to start from the base url and keep adding conditions until your search criteria is satisfied. For instance, to search
for all the FORS2 and XSHOOTER spectra present in the archive:

from ESOAsg.core import asp_queries
# define the lists of instruments and data_types to be queried
instruments = ['FORS2', 'XSHOOOTER']
data_types = ['spectrum']
# create the url
url = '{0}{1}{2}'.format(asp_queries.base_url(),

asp_queries.condition_instruments(instruments),
asp_queries.condition_data_types(data_types, connector='&'))

(continues on next page)
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http://localhost:8889/notebooks/HOWTO_getDataFromRaDec.ipynb
http://archive.eso.org/scienceportal/home
http://archive.eso.org/scienceportal/home?
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(continued from previous page)

# run the query
asp_queries.run_query(url)

This will open this link on your browser.

The module archive_science_portal provides a set of functions to avoid the actual creation of the url by the user and to
just obtain the link(s) to the page she/he is interested in.

2.4.2 Some examples

query to a specific position in the sky

In early 2019 the red supergiant star Betelgeuse began to dim (see, ESO science release #2003). To open a page
containing all the reduced spectra and data cubes associated to the star, you can run:

from astropy.coordinates import SkyCoord
from ESOAsg import archive_science_portal
# resolve the star location from the name
star_position = SkyCoord.from_name('Betelgeuse')
# run the query with a search radius of 5 arcseconds anse selection spectrum and cube
# as data types
archive_science_portal.query_from_radec(star_position, radius=5., open_link=True,

data_types=['spectrum', 'cube'])

This will open this page on your broswer. From there you can select the data to download (currently, Aug. 2020, 57
spectra from HARPS, UVES, and XSHOOTER and 10 datacubes from ALMA could be retrieved).

query to a polygon in the sky

The version 2.0 of the archive science portal offers the possibility of searching data withing irregular polygons. This is
a relevant tool to detect electromagnetic counterpart of gravitational wave detections.

This possibility is provided by the archive_science_portal.query_from_polygons function. For instance, following the
procedure described in this jupyter notebook, you can investigate which data are present within the 50% confidence
contours of the location of the GW superevent s191205ah. The code will open the following 3 pages: Polygon-1,
Polygon-2, and Polygon-3.

The ESOAsg package also provides the get_data_from_gw_event script to fully exploit this functionality (see Archive
Access Scripts for futher details).

2.5 Archive Access Scripts

2.5.1 get_data_from_radec

Script to collect data from the ESO archive given RA and Dec

Inputs:

• ra_degree - RA of the target in degree [J2000]

12 Chapter 2. Archive access

http://archive.eso.org/scienceportal/home?ins_id=FORS2,XSHOOOTER&dp_type=SPECTRUM
http://simbad.u-strasbg.fr/simbad/sim-basic?Ident=Betelgeuse
https://www.eso.org/public/news/eso2003/
http://archive.eso.org/scienceportal/home?pos=88.79293899,7.407064&r=0.001388888888888889&dp_type=SPECTRUM,CUBE&sort=-obs_date
https://archive.eso.org/cms/eso-archive-news/eso-archive-science-portal-2-0-released.html
https://github.com/EmAstro/ESOAsg/blob/master/doc/notebooks/HOWTO_getDataFromGWContours.ipynb
https://gracedb.ligo.org/superevents/S191205ah/
http://archive.eso.org/scienceportal/home?poly=348.0469,%2020.7425,%20351.5625,%2020.1056,%20355.0781,%2018.8395,%20358.5938,%2018.2100,%200.7031,%2015.0948,%202.1094,%2012.0247,%202.8125,%208.9893,%203.5156,%205.9792,%203.5156,%202.9855,%203.5156,%200.0000,%203.5156,%20-2.9855,%203.5156,%20-5.9792,%203.5156,%20-8.9893,%202.8125,%20-12.0247,%200.0000,%20-12.0247,%20356.4844,%20-14.4776,%20352.9687,%20-13.2481,%20349.4531,%20-11.4152,%20345.9375,%20-10.2000,%20343.1250,%20-7.7827,%20341.7187,%20-4.7802,%20341.0156,%20-1.7908,%20340.3125,%201.1938,%20340.3125,%204.1815,%20341.0156,%207.1808,%20341.7187,%2010.2000,%20343.1250,%2013.2481,%20344.1797,%2016.0242,%20346.2891,%2019.1551&amp;sort=-obs_date
http://archive.eso.org/scienceportal/home?poly=167.8711,%20-2.5374,%20166.9922,%20-2.0894,%20166.1133,%20-1.3430,%20165.9375,%20-0.5968,%20165.7617,%200.1492,%20165.5859,%200.8953,%20165.4102,%201.6415,%20165.2344,%202.3880,%20165.7617,%203.1349,%20166.2891,%203.8824,%20166.4648,%204.6305,%20166.6406,%205.3794,%20167.5195,%205.8292,%20168.3984,%205.6792,%20169.2773,%204.9300,%20169.4531,%204.1815,%20169.6289,%203.4338,%20169.8047,%202.6867,%20169.6289,%201.9401,%20169.4531,%201.1938,%20169.2773,%200.4476,%20169.1016,%20-0.2984,%20168.9258,%20-1.0445,%20168.7500,%20-1.7908,%20167.8711,%20-2.5374&amp;sort=-obs_date
http://archive.eso.org/scienceportal/home?poly=325.1953,%20-5.6792,%20325.3711,%20-4.9300,%20326.2500,%20-4.1815,%20327.1289,%20-3.7328,%20328.0078,%20-3.8824,%20328.8867,%20-4.6305,%20329.0625,%20-5.3794,%20329.2383,%20-6.1292,%20329.4141,%20-6.8801,%20329.2383,%20-7.6322,%20329.0625,%20-8.3856,%20328.8867,%20-9.1404,%20328.7109,%20-9.8969,%20327.8320,%20-10.6551,%20327.6562,%20-11.4152,%20326.7773,%20-11.5675,%20325.8984,%20-11.7198,%20325.3711,%20-10.9589,%20324.8437,%20-10.2000,%20325.0195,%20-9.4428,%20325.1953,%20-8.6873,%20325.0195,%20-7.9334,%20324.8437,%20-7.1808,%20325.0195,%20-6.4294,%20325.1953,%20-5.6792&amp;sort=-obs_date
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• dec_degree - Dec of the target in degree [J2000]

• radius - Search cone radius in arcsec

• instruments - Limit the search to the selected ESO instruments

• data_types - Limit the search to the selected data type

• maxrec - Maximum number of files you would like to retrieve

2.5.2 get_data_from_gw_event

Script to collect data from the ESO archive given a bayestar file associated to a GW superevent

Inputs:

• input_fits - Input probability map out of the GW event pipeline

• confidence_level - Confidence level at which extract the contours

• max_vertices - Max number of vertices to be considered in the conversion from contours to polygons

• show_sky - Show the contours on a sky-map

• asp_link - Open ASP web-pages of the selected contours

• download_data - Download all data collected within the considered contours

• instruments - Limit the search to the selected ESO instruments

• data_types - Limit the search to the selected data type

• maxrec - Maximum number of files you would like to retrieve

2.5. Archive Access Scripts 13
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CHAPTER

THREE

PHASE 3 VALIDATION

3.1 The ESO Phase 3 Process

The so-called Phase 3 is the process of preparation, validation and ingestion of science data product (SDP) for storage
in the ESO science archive facility, and subsequent data pubblication to the science community. These SDPs are data
products with instrument and atmospheric signatures removed, calibrated in physical units, and with noise properties
quantified and documented.

To ensure the successful integration of SDPs into the archive, ESO supports the users in carrying out the Phase 3
process by defining ESO/SDP data standards, by devising procedures and providing the infrastructure for the delivery
of the SDPs, and by supplying tools for the data preparation.

3.2 The ESOAsg API reference

3.2.1 ESOAsg

The archive_catalogues module

The archive_observations module

The archive_science_portal module

ESOAsg.archive_science_portal.query_from_polygons(polygons=None, instruments=None,
data_types=None, open_link=False,
show_link=False)

Query the ESO ASP service given a polygon

The polygons value (or list) needs to be given as a string defining the location in the sky of the polygon with RA,
Dec, separated by commas and with the first RA, Dec pair that matches the last one (to close the polygon)

Parameters

• polygons (list) – list of str (or single str) containing the coordinates of the polygon in the
sky you want to query

• instruments (list) – list of str (or single str) containing the instruments used to limit the
search

• data_types (list) – list of str (or single str) containing the data types used to limit the
search

• open_link (bool) – open a link to the ASP page
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• show_link (bool) – show the link on the terminal

Returns None

ESOAsg.archive_science_portal.query_from_radec(positions, radius=None, instruments=None,
data_types=None, open_link=False, show_link=False)

Query the ESO ASP service given a position

The positions value (or list) needs to be given as an astropy.coordinates.SkyCoord object. For further
detail see here: astropy coordinates

Parameters

• positions (astropy.coordinates.SkyCoord) – coordinates (or list of coordinates) of
the sky you want to query

• radius (float) – search radius in arcseconds

• instruments (list) – list of str (or single str) containing the instruments used to limit the
search

• data_types (list) – list of str (or single str) containing the data types used to limit the
search

• open_link (bool) – open a link to the ASP page

• show_link (bool) – show the link on the terminal

Returns None

3.2.2 ESOAsg.queries

The query.Query class

The query_catalogues.ESOCatalogues class

The query_observations.ESOObservations class

3.2.3 ESOAsg.core

The tap_queries module

The asp_queries module

Module to create and run ASP queries

The ESO Archive Science Portal (ASP) allows browsing and exploration of archive content using an intuitive interactive
user interface that supports iterative queries

ESOAsg.core.asp_queries.base_url()
Return the url for ASP

Returns url

Return type str

ESOAsg.core.asp_queries.condition_data_types(data_types, connector=None)
Return condition for data types

Parameters
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• data_types (list) – limit the search to the selected list of dataproduct types (e.g., spec-
trum)

• connector (str, optional) – connector to be put in front of the the condition (e.g., ‘&’)

Returns string containing the dp_type= condition for ASP

Return type str

ESOAsg.core.asp_queries.condition_instruments(instruments, connector=None)
Return condition for instruments

Parameters

• instruments (list) – limit the search to the selected list of instruments (e.g., XSHOOTER)

• connector (str, optional) – connector to be put in front of the the condition (e.g., ‘&’)

Returns string containing the ins_id= condition for ASP

Return type str

ESOAsg.core.asp_queries.condition_polygon(polygon, connector=None)
Return condition for polygon

Parameters

• polygon (any) – string containing the RA and Dec vertices (in degrees) of the polygon

• connector (str, optional) – connector to be put in front of the the condition (e.g., ‘&’)

Returns string containing the poly= condition for ASP

Return type str

ESOAsg.core.asp_queries.condition_position(ra, dec, radius=None, connector=None)
Return condition for position

Parameters

• ra (any) – string containing the RA of the source in degree

• dec (any) – string containing the Dec of the source in degree

• radius (any) – string containing the search radius in arcseconds

• connector (str, optional) – connector to be put in front of the the condition (e.g., ‘&’)

Returns string containing the pos= condition for ASP

Return type str

ESOAsg.core.asp_queries.condition_radius(radius, connector=None)
Return condition for radius

Parameters

• radius (any) – string containing the search radius in arcseconds

• connector (str, optional) – connector to be put in front of the the condition (e.g., ‘&’)

Returns string containing the r= condition for ASP

Return type str

ESOAsg.core.asp_queries.run_query(query_url, show_link=True, open_link=True)
Run the ASP query

Parameters

3.2. The ESOAsg API reference 17
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• query_url (str) – url of the ASP query

• open_link (bool) – open a link to the ASP page

• show_link (bool) – show the link on the terminal

Returns None

ESOAsg.core.asp_queries.sort_by(sort_type='-obs_date', connector=None)
Sort the ASP query for a specific keyword

Parameters

• sort_type (str) – value for which sort the ASP query

• connector (str, optional) – connector to be put in front of the the condition (e.g., ‘&’)

Returns string that defines the sort type in a ASP query

Return type str

3.2.4 ESOAsg.datacontainers

eso_prodcatg

Class that defines the properties of an ESO PRODCATG

The current implementation follows the ESO Science Data Products Standard Version 6. More information in the
Document ESO-044286.

class ESOAsg.datacontainers.eso_prodcatg.ProdCatg(prodcatg_type=None)
Class that defines the data product categories of the ESO Archive

Parameters prodcatg_type (str) – Name of the data product category

Raises

• TypeError – if prodcatg is not a str

• ValueError – if prodcatg is not a valid category accordingly to the ESO standard

data_format()
Returns a string describing the data format associated to the prodcatg.

Returns string containing the general description of the data format of the given prodcatg.

Return type str

property descriptor
Dictionary that dictates the property of a prodcatg

get_header_keyword_dictionary(header_keyword)

Parameters header_keyword –

Returns:

property header_keywords
Dictionary that dictates the property of the header keywords of a prodcatg

property prodcatg
Name of the prodcatg.

This set also the descriptor dictionary containing the relevant properties of the prodcatg.
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show_header_keywords_info(header_keyword)
Given the name of a header keywords, the method prints its status for the assigned prodcatg

Parameters header_keyword (list) –

science_cube_ifs

Class to work on SCIENCE.CUBE.IFS

class ESOAsg.datacontainers.science_cube_ifs.ScienceCubeIfs(primary_header=None,
scidata_hdu=None,
errdata_hdu=None,
qualdata_hdu=None,
others_hdu=None)

A class used to define and make simple operations on data of type PRODCATG=`SCIENCE.CUBE.IFS`

This is a child of ESOAsg.datacontainers.DataContainer.

Please refer to the ESO Science Data Products Standard for a full description of the format.

Attributes:

Methods:

3.2.5 ESOASG.ancillary

checks

Module that performs some useful and basic checks and transformations

ESOAsg.ancillary.checks.check_checksums(hdul)→ bool
Test if the datasum and checksum keywords in a HDUList are present and up-to-date

Parameters hdul (astropy.io.fits.hdu.hdulist.HDUList) – list of astropy HDUs to be
checked

Returns True all the HDUs in the input HDUL have the correct datasum and checksum

Return type bool

ESOAsg.ancillary.checks.check_disk_space(min_disk_space=6.0)→ bool
Check that there is enough space on the location where the code is running

Given a disk space limit in GB, the macro returns True if the disk where the code is running has more free GB
than the given limit.

Warning: The current implementation checks the disk where the code is running (i.e., from the directory:
./ ). This may cause some troubles with shared disks.

Parameters min_disk_space (float) – Size of free space on disk required

Returns True if there is enough space on disk

Return type bool

ESOAsg.ancillary.checks.connection_to_website(url, timeout=1.0)→ bool
Check there is an active connection to a website
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Parameters

• url (str) – link to the website you want to check

• timeout (float) – timeout waiting for the website to respond

Returns True if there is an active connection, False and error raised if not.

Return type bool

ESOAsg.ancillary.checks.fits_file_is_valid(fits_file, verify_fits=False, overwrite=False)→ bool
Check if a file exists and has a valid extension

The option verify_fits checks the header of the fits file using astropy.io.fits.verify

Parameters

• fits_file (str) – fits file you would like to check

• verify_fits (bool) – if set to True, it will verify that the fits file is complaint to the FITS
standard.

• overwrite (bool) – if True, overwrite the input fits file with the header corrections from
verify_fits

Returns True if exists False and warning raised if not.

Return type bool

ESOAsg.ancillary.checks.header_is_valid(header)
Check if an header is valid

ESOAsg.ancillary.checks.image2d_is_valid(image2d)→ bool
Check if a 2D image is valid

Parameters (obj (image2d) – numpy.ndarray): image that you would like to check

Returns True if a valid 2D image False and error raised if not.

Return type bool

ESOAsg.ancillary.checks.table_is_valid(table)
Check if a table is valid

Parameters table (fits.BinTableHDU or fits.TableHDU) – table that you would like to check

Returns True if a valid table format False and error raised if not.

Return type is_table (boolean)
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• genindex

• modindex

• search
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