General purpose
Python-based API

Features

Standard Astroquery interface
Integrates with Python workflow
Includes multi-mission observations,
catalogs and tesscut

Beginner friendly

Image/Catalog/
Observation
Cone Searches
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This module can be used to query the Barbara A. Mikulski Archive for Space Telescopes
(MAST). Below are examples of the types of queries that can be used, and how to access
data products.

Positional Queries

Positional queries can be based on a sky position or a target name. The observation fields
are documented here.

>>> from astroquery.mast import Observations
>>> obsTable = Observations.query region("322.49324 12.16683")
>>> print(obsTable[:10])

dataproduct_ type obs collection instrument name ... distance
cube SWIFT uvoT . 0.0
cube SWIFT UuvoT . 0.0
cube SWIFT uvoT . 0.0
cube SWIFT UVOoT . 0.0
cube SWIFT uvoT . 0.0
cube SWIFT uvoT . 0.0
cube SWIFT UVvVOoT . 0.0

Use this API to:

Perform and automate common tasks
ntegrate data queries with analysis
Perform moderate-load processing
(loops great, parallel queries limited)

In [26]: coord = SkyCoord("94.6175354 -72.04484622" it="'deg')
uuuuuu _hdu = Tesscut. qet_cutouts(coordlnates=coord, size=40, sector=1)[0]

cutout_img = cutout_ bl e["

wcs = WCS(cutout_hdu [2] header)

UX"][start])

rces = Catalogs.query object(catalog="TIC", objectname=f"TIC 141914082", radius *u.arcmin

so
sssssss = sources|[sources|"

In [41): fig, ax = plt bpl ( bpl

plt grid(colo

Tmag") < 12]

Kw: ('projection':cutout_wcs}, figsize=(10,10))

; 'soli
1mshow(cutout img, cma t.cm.Y1lGnBu_r,vmin=0,vmax
g

Pl(

s['ra'],
x1lim (0 utout_img.shape[1l]-

yl m(cutout_img.shape[0]-1,0)

plt.show()

Future plans

« Additional catalogs

« Generalized cutout support
Expanded mission interfaces

hitps://astroquery.readthedocs.io/en/latest/mast/mast.html
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MAST APIs: Present to Future
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Cone search of catalogs and products
SQL-style queries on databases (TAP)
Language-independent queries
Library support includes

PyVO (Python) and STILTS (Java)
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PyvO
¢ |[ntroduction

e |nstallation

¢ Requirements
e Getting started

e Using pyvo

Introduction
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e Source Installation

e Data Access
e Registry search

port standard IVOA virtual observatory service protocols.

e Simple Image Access (SIA) - finding images in an archive.
e Simple Spectral Access (SSA) - finding spectra in an archive.

e Simple Cone Search (SCS) - for positional searching a source catalog or an ob-

servation log.

e Simple Line Access (SLAP) - finding data about spectral lines, including their

rest frequencies.

This is the documentation for PyVO, an affiliated package for the astropy package.

PyVO lets you find and retrieve astronomical data available from archives that sup-

e Table Access Protocol (TAP) — accessing source catalogs using sql-ish queries.

Use this API to:

Automate multi-archive discovery

Explore archives with VO-aware tools

. MAST Portal, Topcat, Aladin, ESASky...
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° Perform moderate-load pProcessing
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Future plans

Generalized cutout support (SODA)

Mission-specific DB queries (TAP)

Observation product queries (Datalink)

hitp://archive.stsci.edu/access-mast-data/virtual-observatory
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Catalog
Database Interface

Features

 Large selection of available catalogs
« Allows SQL access to catalogs

« Allows access to catalog metadata
. Has a batch queue for large queries
Supports asynchronous queries

GAIApublicVOview

Contains ~

Notes | Sample | Source

Table Schema type [size]

solution_id designation source_id random_index | |ref_epoch

bigint [8] bigint [8] bigint [8] float [8] float [8]

solution_id designation
1635721458409799680 Gaia DR2 4295806720
1635721458409799680 Gaia DR2 34361129088 34361129088 1253687186
1635721458409799680 Gaia DR2 38655544960 38655544960 1168973894
1635721458409799680 Gaia DR2 309238066432 309238066432 716364491
1635721458409799680 Gaia DR2 343597448960 343597448960 1007197339
1635721458409799680 Gaia DR2 515396233856 515396233856 482291563
1635721458409799680 Gaia DR2 549755818112 549755818112 1177051613
1635721458409799680 Gaia DR2 828929527040 828929527040 654264650
1635721458409799680 Gala DR2 927713095040 927713095040 1289543101

random_index
833719442

source_id
4295806720

Use this interface to:

Run arbitrary SQL queries

« Combine tables/use intermediate
SQL results

 Perform large/long running queries
(queries that are too large/complex

for Astroquery)
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Home Help Tools Query History MyDB Import Groups Output Profile Queues Logout tdonaldson
Context Table (optional) Task Name

(Ascvz™ %) [MyTabe 0 |[[MyQuery ]
Samples || Recent | Clear | [58 s] [ Syntax [ Plan | Quick || Submit

-- Obtain results for a co
-- Save results in

lor magnitude diagram of the LMC.

table lmc_v5 of the MyDB database.

—-- Cone search of the LMC within 10800 arcsec of

-- (80.89, -69.75) for Aper2 magnitudes with a

—- maximum of the nearest 1000 matches and at least 2 images per match.

select MatchRA, MatchDEC, MatchID, CI, W2_F555W, W2_F814W, V_I=W2_F555W - W2_F814W
into 1lmc_v5
from SearchSumCatalogAdvanced(80.89,-69.75,10800.0,1,1000,2)
where CI > 0.9 and
CI < 1.6 and
W2_F555W - W2_F814W is not null
order by MatchID

row(s)

Rows Affected
152

Plot || Save As || HTML -

Query || Results | Both

hitps://mastweb.stsci.edu/mcasjobs/
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