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Astronomy: a Data-driven Science

* TBsera
— 2dFGRS
— SDSS
— LAMOST
— Gaia

* PBstoEBsera
— FAST/FASTA
— SKA
— Vera Rubin Observatory LSST
— Euclid

d

* Astronomy is entering an era of big data where the data/”
sets are too large to download and analyze using users’ (( ; eucl

own facilities.
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The Idea of Virtual Observatory

Vision of the VO:

The Web is transparent. The goal of the Virtual Observatory is to achieve the same feeling for
astronomical data - that it is all available to explore in a single transparent system.

Astronomical datasets, tools, services should work seamlessly together.
The VO allows astronomers to interrogate multiple data centers in a seamless and transparent way,

provides new powerful analysis and visualization tools within that system, and gives data centers a
standard framework for publishing and delivering services using their data.

Like the World Wide Web, the VO is not a fixed system, but rather a way of doing things.

Virtual Observatory (VO) is a data-intensively online
astronomical research and education environment, taking
advantages of advanced information technologies to achieve
seamless, global access to astronomical information.

-- my words
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International Virtual Observatory Alliance

An organisation that debates and agrees the technical standards that are needed to make the VO
possible, A focal point for VO aspirations, a framework for discussing and sharing VO ideas and
technology.

NOVA  Geid

* Created in 2002 - Bl
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IVOA Architecture Level 1
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Registry

IVOA Architecture Level 2
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IVOA Architecture — FAIR Data
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IVOA Website and Wiki Pages

IVOA Events

https://www.ivoa.net/ Upcoming:
I 14-16 November 2025 - Goerlitz - program & website

Next Exec meeting 10 September 2025 @ 13:00 UTC (vconf)
Next TCG meeting 25 September 2025 @ 20:00 UTC (vconf)

By year:

Astronomers Deployers Members 2025 2024 2023 2022 2021

INTERNATIONAL VIRTUAL 2020 2019 2018 2017 2016 2015 2014 2013 2012 2011
OBSERVATORY ALLIANCE

2010 2009 2008 2007 2008 2005 2004 2003 2002 2001
2000

vatory Alliance

The Virtual Observatory (VO) is the vision that i and otherr urces should work
as a seamless whole. Many projects and data centres worldwide are working towards this goal. The
International Virtual Observatory Alliance (IVOA) is an organisation that debates and agrees the

technical standards that are needed to make the VO possible. It also acts as a focus for VO aspirations, a Main topics:
framework for discussing and sharing VO ideas and technology, and body for promoting and publicising
the VO. * Events * Exec Reports & Minutes * Technical Coordination Group
* Who is Who? - ; - " ¥
o . « Training Materials « Mailing Lists « VO Glossary
To learn more about the IVOA as an organisation, read the "About" section. « Documents and Standards
To learn more about the VO from a user's point of view, including how to find VO tools and IVOA NEWS
services, read the "Astronomers™ section. There is also a page about the VO for students March 2022 Issue of the IVOA Newsletter Working Gl‘OUpS'
and the public. .
UPCOMING MEETINGS Application: a Access Layer ata Model Grid & Web Services
To learn how to publish VO services, or write VO-compatible software, start by reading IVOA November 2025 Interoperability Meeting *.appica ; = " DatAc L Lzt k: -D- 1A, Mode! ot & —_— Se g
the "Deployers/D pers” i 14-16 November 2025, Gérlitz (Germany) « Semantics « Registry
Internal IVOA di i are publicly vi in the s"
Interest Groups:
e Theory « Time Domain » Data Curation & Preservation « Knowledge Discovery in Databases
¢ Education ¢ Operations + Radio Astronomy o Solar System
For Astronomers For Deployers/Developers For Members
[ Getting Started / Using the VO < Intro to VO Concepts / IVOA Calendar / Working Groups/ Other Groups / Committees:
VO Glossary / VO Applications IVOA Standards / Guide to Twiki / Documents in Progress /
IVOA newsletter / VO for Students Publishing in the VO / Technical Mailing Lists / IVOA Roadmap . Standing Committee on Standards & Processes « Liaison Committee
& Public Glossary 299 : . 2 Ll . )
900 N | oo « Standing Committee on Science Priorities « InterOp Programme Organising Committee
+ MediaGroup ¢ |AU-IVOA Liaison Committee
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https://www.ivoa.net/

IVOA Education Interest Group

TWiki > IVOA Web > IlvoaTCG > |voaEducation (2024-11-17, ShanshanLi)

[VOA Interest Group in Education (Edu IG)

Contents

4 IVOA Interest Group in Education (Edu |G)
4 Rationale

4

4
1

+ Development repository
4+ Resources and tutorials

+ Existing IVOA Education Resources and Tutorials
+ VO tutorials

https://wiki.ivoa.net/twiki/bin/view/IVOA/lvoaEducation ple e il
+ Eldljlzl:attéﬁ léﬁd outreach level

+ Non-English tutorials

+ Graduate level
+ Education and outreach level

+ Resources in English
+ Non-English resources
+ Astroinformatics Cources

Your contributions are welcome!

+ Useful links
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IVOA Note

TWiki > IVOA Web > IvoaTCG > IvoaEducation > EduResourcesTutorials (2025-05-06, AdaNebot)

Existing IVOA Education Resources and Tutorials

International
Virtual
Observatory

Alliance

Educational Resources in the Virtual Observatory

Version 1.0
18-03-12

Contents

1 Introduction
2 Registering Texts
2.1 Use Cases
2.2 A Document Registry Extension
2.3 DocRegExt in RegTAP
2.4 An Example DocRegExt Record
2.5 A versioned repository for tutorials
3 A Curated Registry for Education
3.1 Educational vs. Professional Resources
3.2 ContentLevel granularity issue
3.3 Curating the Edu Registry
A ContentLevel values summary



https://wiki.ivoa.net/twiki/bin/view/IVOA/IvoaEducation
https://www.ivoa.net/documents/Notes/EDU/20180312/NOTE-edumatters-1.0-20180312.html#tth_sEc1
https://www.ivoa.net/documents/Notes/EDU/20180312/NOTE-edumatters-1.0-20180312.html#tth_sEc2
https://www.ivoa.net/documents/Notes/EDU/20180312/NOTE-edumatters-1.0-20180312.html#tth_sEc2.1
https://www.ivoa.net/documents/Notes/EDU/20180312/NOTE-edumatters-1.0-20180312.html#tth_sEc2.2
https://www.ivoa.net/documents/Notes/EDU/20180312/NOTE-edumatters-1.0-20180312.html#tth_sEc2.3
https://www.ivoa.net/documents/Notes/EDU/20180312/NOTE-edumatters-1.0-20180312.html#tth_sEc2.4
https://www.ivoa.net/documents/Notes/EDU/20180312/NOTE-edumatters-1.0-20180312.html#tth_sEc2.5
https://www.ivoa.net/documents/Notes/EDU/20180312/NOTE-edumatters-1.0-20180312.html#tth_sEc3
https://www.ivoa.net/documents/Notes/EDU/20180312/NOTE-edumatters-1.0-20180312.html#tth_sEc3.1
https://www.ivoa.net/documents/Notes/EDU/20180312/NOTE-edumatters-1.0-20180312.html#tth_sEc3.2
https://www.ivoa.net/documents/Notes/EDU/20180312/NOTE-edumatters-1.0-20180312.html#tth_sEc3.3
https://www.ivoa.net/documents/Notes/EDU/20180312/NOTE-edumatters-1.0-20180312.html#tth_sEcA

IVOA Newcomers

Starting point and materials to start grabbing the basics of the [IVOA
and the VO world

Part 1 of the tutorial
will introduce to some of the VO standards following a multimessenger use case from the user’s perspective.

Part 2 of the tutorial

will show selected steps of the 1st part tuorial from the perspective of the dataprovider. The question here is:
what does it need from the perspective of a dataprovide to enable the user experience of part 1 ?

Welcome to the IVOA newcomer session!

View on GitHub


https://wiki.ivoa.net/twiki/bin/view/IVOA/IVOANewcomers
https://hendhd.github.io/ivoa_newcomers/

R w iAlerts | Create Account | View Cart
AStronomical SOCiety O_rthe PaCific R \ ASTRONOMICAL SOGIETY OF THE PACIFIC

Conference Series ' . CONFERENCE SERIES

e-Books | Subscriptions | Publishing | Customer Service | Links | Search | Login

VOLUME 382

THE NATIONAL VIRTUAL
OBSERVATORY:
TOOLS AND TECHNIQUES FOR
ASTRONOMICAL RESEARCH

S

NATIONAL VIRTUAL OBSERVATORY

The National Virtual Observatory: Tools and Techniques for

Astronomical Research

382 Year: 2007

Editors: Graham, Matthew J.; Fitzpatrick, Michael J.; McGlynn, Thomas A.

Synopsis: Note: An additional figure was inserted in the electronic version. Therefore A
page numbers beyond page 450 in this version are greater by 2 than in the
printed volume.

In 2004, 2005, and 2006, the US National Virtual Observatory development project
presented Summer Schools in Aspen, Colorado. During these week-long programs,
presentations and tutorials were presented on all aspects of the Virtual Observatory. v Open

ISBN: 978-1-58381-327-0 elSBN: 978-1-58381-328-7 Access

* 59 chapters, 3 appendixes, published by ASP in 2007

Title:

Volume: View this Volume on ADS

Prologue: The Virtual Observatory—A New Environment for Astronomical Research

Section 1. An Introduction to VO Tools

Section 2. Science with the Virtual Observatory D ... TN
Section 3. Technologies and Protocols S
Section 4. Discovering and Registering Resources in the VO
Section 5. Accessing Data in the VO

Section 6. Publishing Data in the VO

Section 7. Foundation Technologies

In 2004, 2005 and 2006, the US National Virtual Observatory
development project presented Summer Schools in Aspen, Colorado.
This volume is a collection of the Summer School lectures and

tutorials. These materials are still relevant.

http://www.aspbooks.org/a/volumes/table of contents/?book 1d=420
IV Regional Astronomical Summer School (4RASS) , BAO,
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http://www.aspbooks.org/a/volumes/table_of_contents/?book_id=420

EURO VG

Science Software
Scientific Papers

Scientific Tutorials

Education

PREVIOUS VERSIONS OF TUTORIALS HERE

PREVIOUS TUTORIALS

Abell 1656: The Coma Cluster of galaxies:
¥ Apr 2019: Tutorial
¥ Jan 2017: Tutorial
¥ Jun 2014: Tutorial

W Mar 2011: Tutorial, step-by-step and more expanded presentation

Discovery of Brown Dwarfs mining the 2MASS and SDSS databases:

V¥ Dec 2019: Tutorial
W Apr 2019: Tutorial

W Nov 2017: Tutorial for ASTERICS VO School Nov 2017, corresponding Script

https://www.euro-vo.org/scientific-tutorials/

Home Science v Technical v Resources v News About v

EUROVG

NTERACTIVE JUPYTER NOTEBOOKS

TUTORIALS

Abell 1656: The Coma Cluster of
Galaxies

Discovery of Brown Dwarfs mining
the 2MASS and SDSS databases

The CDS tutorial

Determination of stellar physical
parameters using VOSA

Accessing and cross matching big
datasets with ADQI

Science v  Technical v Resources v

Home

PREVIOUS VERSIONS OF TUTORIALS HERE w

This tutorial uses the advanced VO functionalities of Aladin (interactive sky afias), TOPCAT (tools to work on catalogs) and Cassis (inferactive spectrum
analyzer) to study interactively the Coma cluster of galaxies. The user can visualize the Coma ciuster of galaxies and build a subset of these galaxies with
Aladin. With TOPCAT, they can analyze this subset. Finally, they can study an HST power spectrum with Gassis.

This tutorial uses the advanced VO functionaliies of Aladin (inferactive sky atlas) fo find brown dwarfs in the 2MASS and SDSS surveys. The user learns
about the fillering, cross-matching and visualization functions, the implementation of scripts in Aladin and many mare Aladin features to identify brown
dwarfs in these surveys. This tutorial has been last updated for the first ESCAPE "Science with inleroperable data school”, previous versions of this tutorial
repeated the same discovery steps with TOPCAT and STILTS. For this tutorial you will need a parameter and script file.

This tutorial describes the basis of the VO program hosted at CDS. The three major VO programs are described” SIMBAD (astronomical database), VizieR
(catalog service) and Aladin (interactive sky allas). The user gets familiar with the programs while 1) searching for the galaxy NGC4039 through the CDS
portal to get direct access to SIMBAD, VizieR and Aladin, 2) comparing the sky coverage between SDSS and GALEX surveys using Aladin and 3) selecting
interacting galaxies with Aladin

This tutorial uses the advanced VO functionaliies of VOSA (VO Sed Analyzer) and TOPCAT to determine empirically the masses and radi of stars
sumounded by planets. The user needs lo register to get access o the functionalifies of VOSA (online tool). They can then upload a list of objects to study,
build their SEDs and analyze them (by fitting models). Using the interoperability between VOSA and TOPCAT, the user can compare the empiral values
obtained with VOSA to those published in papers.

This ttorial allows the user to get familiar with ADQL (Astronomical Data Query Language) and TAP (Table Access Protocol) through using GAIA data
ADGL and TAP are widelv used in VOs to handle laroe datasets that cannot be handied locaily.

: J u pyter Visitrepo ~ Copy Binder link Quit ke ESCAPE
Files Running Clusters

Select items to perform actions on them. Upload New~ &
[Jo ~ Wm/ Notebooks Name«  Last Modified File size

[ ] seconds ago

O O Dbata 23 days ago
O O images 23 days ago
[0 & Abel1656_The_Coma_Cluster_of Galaxies.ipynb 23 days ago 357 kB
[0 & Discovery_of Brown_Dwarfs_mining_the 2MASS_and_SDSS_databases.ipynb 23 days ago 17.2kB
O & HighEnergy-tutorial ipynb 23 days ago 463 MB
0 & HiPS_and_MOC.ipynb 23daysago  22.3kB
O & The_CDS_tutorial.ipynb 23 days ago 10.4 kB
[0 & The CDS_tutorial_extended.ipynb 23 days ago 15.1 kB
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https://www.euro-vo.org/scientific-tutorials/

EuroVO for education is a project

developed within the framework of

the EuroVO with the aim of

diffusing EuroVO data and software
to the public, in particular students,

teachers and astronomy
enthusiasts.

Usage examples are in the form of pedagogic

modules consisting of two main parts. The first part

presents a typical astronomical problem with a

short introduction and a description of the solution

found by astronomers, or, in some cases, an
expanded treatment of the problem. The second
part is a step-by-step guide to the commands
needed to reach the solution of the problem with
Aladin or Stellarium.

The EuroVO resources are now maintained and
upgraded/updated by VObs.it at INAF-OA Trieste.

http://vo-for-education.oats.inaf.it

about us download contacts & links

ita / eng /

Usage examples aim at familiarizing the user with Aladin and Stellarium and at stimulating further interest
and activities in astronomy. Usage examples are in the form of pedagogic modules consisting of two main
parts. The first part presents a typical astronomical problem with a short introduction and a description of

the solution found by astronomers, or, in some cases, an expanded treatment of the problem. The second

part is a step-by-step guide to the commands needed to reach the solution of the problem with Aladin or
Stellarium. Some of our usage examples include exercises that are proposed for teachers' activities in the
classroom. Solutions are provided separately.

Astronomical Infrastructure for Data Access

1.

Thesky-basic St I ™= — 11 B

Within this use case you discover the celestial coordinates allowing you to point and/or find a given
star in the sky. You also learn how to use coordinate systems in order to learn the effects of Earth's
rotation and revolution on the celestial sphere. Special topics are constellations and light pollution,
both important for a basic appreciation of the night sky.

The stars - intermediate o= || == J§ =

Within this use case you discover the basic observational parameters of stars, color and magnitude.
These observational parameters are counterparts of the main physical parameters temperature and
luminosity. By selecting stars on the sky you build the Herzsprung-Russell diagram that shows the
relation between color and magnitude, a milestone in the history of our understanding of how stars
work and evolve.

The shape of galaxies-basic = | ™= == |}

Within this use case you discover the shapes of galaxies and their classification according to the
Hubble diagram. You are offered sequences of galaxies with different morphologies and are asked
to order them. The morphological classification of galaxies is still in use even if we have discovered
that the Hubble diagram "per se" has no direct physical or evolutionary meaning. Besides
introducing the main shapes of galaxies, the use case offer a demonstration of the classification
process, a fundamental tool of astronomers.

* download a galaxy set: hubble_1.zip, hubble_2.zip, hubble_3.zip, hubble_4.zip

IV Regional Astrotomick SeipdsrrerStiieob(4RASSE #AO™ = 11 = a
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http://vo-for-education.oats.inaf.it/

Tutorial: "Calculating the Redshift of Galaxies"

u
-.A -
»

SCIENCE ARCHIVES AND VO TEAM

ESA VOSPEC
SCIENCE TUTORIAL

" CALCULATING THE
REDSHIFT OF GALAXIES

Freaeeney ] ] ILog
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Courtesy of Derian Jesus Dorado-Daza, derianjesus@gmail.com

Dertan Jesus Dorado-Daza has been Working Wit translation Panis 1Z
some tutorials for VO Education. He used CASSIS for updating the tutorial "Calculating

the Redshift of Galaxies

Teaching/Learning Goal: “The overall goal of this tutorial is to compare the spectra of different

galaxies, calculate their redshifts and hence search for evidence of the expansion of the Universe.”

Tools and Services from VO:

CASSIS: This tool allows the query, download and analysis of spectra from different
databases and services, using protocols and communication standards established in the
framework of the Virtual Observatory.

NIST Atomic Spectra Database Service: Database for radiative transitions and energy levels
in atoms and atomic ions, for the most of the known chemical elements.

NASA/IPAC Extragalactic Database (NED): Database of multiwavelength data for
extragalactic objects, providing a systematic, ongoing fusion of information integrated from
hundreds of large sky surveys and tens of thousands of research publications

Topcat: Widely known tool for analysis, manipulation and visualization of astronomical
source catalogues and other tables.

Acknowledgments:

Tutorial created by Phil Furneaux (Lancaster University) and Deborah Baines (Science
Archives Team scientist - ESA).

The tutorial is based on analysis carried out with the CASSIS software
(http://cassis.irap.omp.eu; Vastel et al. 2015
http://adsabs.harvard.edu/abs/2015sf2a.conf..313V). CASSIS has been developed by IRAP-
UPS/CNRS .

This tutorial can be found online at: http://vo-for-education.oats.inaf.it/
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@) @) PozcaL 7 smaad adin X0 xmatcH OTHERs w  HeLp ?

About w Data publication Data access w News w» Help »

The Strasbourg astronomical Data Center (CDS) is a data center dedicated to the collection @) rowaL /77 simasd awoin KO xmaxen Omnersv  Hee ?
Strasbourg Astronomi
Read more . ﬁ About w Data publication Data access w News w

Tutorials

All tutorials written and published by the CDS. ~vebpages and e
Key numbers

20,156,875 SIMBAD objects

Python tuto

data from Py

Catalogs recently added in VizieR

26,603
1346
39,250
452,319

25,949

VizieR catalogs
HiPS

MOCs

biblio. references

acronyms

https://cds.unistra.fr/help/tutorials

Tharms Wloiams 1 Ol A oemsom s Bobiomdin oVl BBims 10 B i Mailhny niitace

Content of the tutorials How to use the tutorials

The different notebooks are in the Notebooks folder of the github repository. You can also consult them as webpages by clicking on their titles in the list
below. The little buttons indicate which services or Python libraries are used in each tutorial.

Content of the tutorials

1. Introduction to using the CDS services with Python Videa titdrials
Introducing the Aladin stack
We show how to call Simbad, Aladin Lite, Vizier and X-match in a Jupyter Notebook.
2. First steps with the Multi-Order Coverage data structure Aladin SIMBAD po ial

We explore Arp's Catalog of peculiar Galaxies and extract the galaxies explored both in the SDSS and GALEX surveys by using MOCs. This tutorial
highlights two python modules for querying data: astroquery and pyvo.

HiPS tutorials

ADASS Tutorial

3. The Simple Spectral Access Protocol to explore Abel 1656

This tutorial focuses on the Coma Cluster of Galaxies. In particular, we search for redshift information of galaxies in the spatial vicinity of the cluster
centre. To get this information we get catalogues with measured redshifts and a spectrum, from which we measure a redshift. It uses the Simple
Spectral Access (SSA) protocol of the virtual observatory.

PDF tutorials
PDF tutorials

Visual polarization ma vith Aladin
4. Combining the CDS services to study gamma-ray and high energy spectral bands
Use of VO tools for education
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https://cds.unistra.fr/help/tutorials/#content-of-the-tutorials

Spanish Virtual |

H i -
 CENTRO DE ASTROBIOLOGIA €] ExCELENCIA ESCAPE

H
Observatory = T ECSIC ), DE MAEZTU

Home Archives VO Science Tools and Services Big Data Education & Outreach Dissemination Help Desk

Near Earth Asteroids Precovery

Pro-Am collaborations

Teaching Astronomy with the VO Tweets by ObsVirtEsp

Undergraduate & graduate projects

SVO schools and meetings

Ensenando Astronomia con el Observatorio Virtual

Si haces uso de los recursos disponibles en esta pagina, te agradeceriamos que nos lo hicieras saber escribiendo a: esm@cab.inta-csic.es

! Muchas gracias!!!

Casos practicos Euro-VO

o o ] o ~ Education
En esta pagina podéis encontrar enlaces a una serie de practicas de Astronomia (
marco de los proyectos Euro-VO y SVO. .
. PhD Thesis
SVO Meetings El objetivo de estas practicas es que el alumno use datos reales de archivos en s
una misma estructura: tras una breve descripcién del caso cientifico y de las h  Title: Integracién de archivos y herramientas radioastronédmicas en la arquitectura del Observatorio Virtual"
metodologia de analisis. o Author: Juan de Dios Santander Vela

o Instituto de Astrofisica de Andalucia -CSIC, Granada, Spain
Relacion de casos practicos (actualizados a julio de 2023) g‘;f:”&i‘;’;b'é‘;“rdes Verdes-Montenegro, Enrique Solano

XX aniversario SVO (18 junio 2024) > Mark: Sobresaliente "cum laude”
¢ Titulo: "El diagrama H-R del cimulo de las Pléyades". (.docx) (.pdf)

Tutorial_Altair (PDF)

Talleres on-line « Titulo: "Distancia a Andrémeda” (.docx) (.pdf) Master Thesis
I— « Aladin: visualizacién y analisis de imagenes y catalogos. « Titulo: "Distancia a la Nebulosa del Cangrejo". (.docx) (.pdf) « Title: "Identificacion y caracterizacion de objetos ultrafrios en los cartografiados J-PLUS y J-PAS".
= o Author: David Lopez Justo
o Youtube (en espariol) « Titulo: "La Secuencia de Hubble". (.docx) (.pdf) o Affiliation: Universidad Internacional de Valencia
o Local file (en espariol) o Supervisor: Miriam Cortés Contreras, Enrique Solano Marquez
o Tutorial. (in English) o Titulo: "Confirmacion de una Supernova en la Galaxia NGC4995". (.docx) (.f o Year: 2019-2020
o Mark: Sobresaliente 9

Titulo: "Movimiento propio de la estrella de Barnard". (.docx) (.pdf,
* prop ( ) (pdf) « Title: "Técnicas de Vision Atrtificial e Inferencia Bayesiana aplicada a imagenes multirrango de campos cosm

 TOPCAT: Manejo de tablas en el Observatorio Virtual
S SHLLE | e e e : ﬁgf'tlr‘m{: Mal;iatJlo TérMérq'u ef\rf?n'chzZTsn formatica - UNED
1 . o Affiliation: Dpt. Inteligencia Artificia nformatica -
o Tutorial (m Eng“Sh)' o Supervisor: Luis Manuel Sarro
o Year: 2008-2009
o Mark: Matricula de Honor (10/10)

« VOSA: Estimacion de parametros fisicos mediante el ajuste de distribuciones espectrales de energia (¢ €208 Practicos del Master de Astronomia y Astrofisica de la Universidad Int

© Youtube (en espanOI) « Title: "Evaluation of unsupervised clustering algorithms for variable stars data".
o Affiliation: Dpt. Inteligencia Artificial ETSI Informatica - UNED
Escuelas SVO o Supervisor: Luis Manuel Sarro

o Year: 2008-2009
2 o Details: Authorship and mark preserved in fulfilment of the Spanish Data Protection Law. The manusci
e XXV Escuela SVO. IAA. Granada. Noviembre 2025

e XXIV Escuela SVO. pmgramas de Master y Doctorado en Astrofisica. Noviembre 2024 « Title: "Identificacién y caracterizacion de enanas marrones de tipo T utilizando una metodologfa de Observai

o Author: Miriam Aberasturi Vega

e XXIII Escuela SVO (VIII VO School). Federacion de Associaciones Astronémicas de Espafia. Noviembre 2023 o Affiliation: LAEX-CAB / INTA-CSIC.
e | Fsalela | atinnamericana (VI Virtual VO Schaonld Marzn 2023 o Supervisor: Enrique Solano

o Year: 2008-2009

o Mark: 8.5/10

Proyecto fin de carrera

https://svo.cab.inta-csic.es/main/index.php
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German'Astrophysical Virtual Observatory

Services

Hand-Outs/Tutorials:

Astronomical Data Query Language (ADQL) Reference Card

ADQL Hands-on Course

GAVO Tutorials

Mini-Tutorials

The AQDL Reference Card (pdf) briefly gives an overview of the SQL dialect used in  re we collect our mini-tutorials for download which we present occasionally e.g. at
the VO. Itis most useful when used with a more gentle course, e.g., our short ADQL  3-Meetings. Longer versions can also be used for VO-Days and workshops.

course.

We're handing out nice and shiny copies of these at conferences, VO days and similar duble? _\Nar't more explanations? Searching for more demos? Please contact us via
events: vo@ari.uni-heidelberg.de.

* add-pms.pdf - Crossmatch with TOPCAT and TAP

* astrometric-calib-aladin.pdf - Astometric calibration using Aladin

e gavo plates.pdf - Image discovery with Aladin 10 (and a bit of what to do with
discovered images)

» registry-data-discovery.pdf - Data discovery with the registry

« topcat-aladin-together.pdf - TOPCAT and Aladin working together

o pyvo.pdf - Astropy and the VO

« simulations.pdf - Accessing simulation databases and visualising results with
TOPCAT

* simulations-short-dachs.pdf - A shorter version, using a subset of the data in
DaCHS, accessing the data directly from TOPCAT using TAP and ADQL

* simulations-teachers.pdf - Another simulations tutorial, adjusted for a teacher-
workshop. Deals with density fields and dark matter halos. Includes instructions
for plotting with Gnuplot, in case TOPCAT is not available.

« rave.pdf - Downloading and viewing RAVE data with TOPCAT and Aladin; Filter
for Aladin: RAVE-Map-Aladin.ajs

* Using TAP to access Gaia gog data

The material is distributed under the Creative Commons Attribution (CC-BY) license. If o Compute Redshifts of Quasars Using Splat VO - Downloads

youichange'the doclimerit soUrce (clirentlyiSeribisiit.4), pledseifeed backiyour « uwsintro.pdf - First steps for interacting with a UWS web service from the

el MR R iR cosL command line to retrieve data from a database. Uses httpie and/or uws-client.

https://www.g-vo.org/pmwiki/About/Services

IV Regional Astronomical Summer School (4RASS), BAO,
Armenia

Here is a HTML rendition of the notes for a
It’s allowed to cut-and-paste the queries...
Also, there’s a PDF version that you can prir

The queries and problems in the text are supj

ADQL: Contents

e ADQL and TAP

o Data Intensive Science

o A First Query

e Why SQL?

o Relational Algebra

e SELECT for real

o SELECT: ORDER BY

e SELECT: what?

o SELECT: WHERE clause
e SELECT: Grouping

e SELECT: JOIN USING

e SELECT: JOIN ON

* Geometries

o DISTANCE

e Subqueries

e Common table expressions
o TAP: Uploads

e Almost real world

o TAP: the TAP schema

e Data Discovery 1: the registry
e Data Discovery 2: use ADQL
o TAP: Async operation

e Simbad

e Onward



https://www.g-vo.org/pmwiki/About/ADQLReference
http://docs.g-vo.org/adql
http://www.g-vo.org/pmwiki/Documents/Tutorials
https://www.g-vo.org/pmwiki/About/Services

GERMAN ASTROPHYSICAL

GAVO

VIRTUAL OBSERVATORY

r @ Min. Content Level O Date Checked

VOTT: Virtual Observatory Text
Treasures

T GAVO Puzzlers

Demleitner, M.
The GAVO VO Puzzlers

The GAVO puzzlers are little training problems solvable
by standard VO techniques (data discovery, SIAP, Cone
Search, TAP). They assume some familiarity with
common astronomical concepts (they were originally
given out during meetings of the German Astronomische
Gesellschaft) but are designed to be solvable using
common, standard tools and in reasonable time. s
Solutions are also given.

[en]

VOTT is a formatted list of educational/outreach texts on using the VO: use cases,
utorials, courses, and such. VOTT contains material for all settings, from pre-school to
graduate. It is generated from the documents known to the VO Registry.

@ Material for school and outreach use (“general public”).

v
£G More advanced material suitable for, say, advanced high school students or amateur
astromers.

+
T it Here are the puzzlers from the last y some proposed solutions (don't spoil it for you by peeking at these too
——— soon). Of course, no prizes are (o b more. But you'll probably still learn something about the VO by trying

Demleitner, M.; Heinl, H.

in
material targeted at university students and researchers wanting to learn about the A Short Course on ADQL

VO.

This is a course on the Virtual Observatory's main query
language ADQL (short for Astronomical Data Query
Language), which is a SQL dialect standardised so users
do not have to learn new languages each time they want
to use a new resource. We also introduce the basic
aspects of the Table Access Protocol TAP. which

Author © Min. Content Level Date Checked

PO
@
EUROEEY - .
- O = Bot, C.; Boch, T.
Freistetter, F. The Distance o . .

i a Advanced Usage of HiPS and MOCs
Distance of the Andromeda galaxy N <

This course introduces advanced usage of Hierarchical
Within this use case for high school students and o Progressive Surveys (HiPS) and Multi-Order Coverage
adanced amateurs you measure the linear distance of the (MOC) maps in Aladin. Using this document, you will
Andromeda Galaxy following the steps of the !earn how to hapdle a problemllike : “l have a sgt of
astronomers who first measured it, climbing an important images. | would like to select regions in my observations
step of the so-called cosmic distance ladder. The use that are above a given threshold in another survey (e.g. at
case requires the identification of variable stars of the lowlextinction):Aretrieve lobjects from Very/largejcatalogs

Puzzler for 2024

...hints that (hopefully) help you solve the puzzler...

httDS:/ / dc.g-vo.org/VOTT Cepheid class and the determination of the relation GWOHA E,Zgéscgslrﬁyfwwnlnseizeg ‘,Zzsigngf’”;‘rﬁg"aéj,ﬂf,ms ?h”;‘m"‘ﬁ;
between their period and their intrinsic luminosity. visualise some quantities (e.g. color color diagram).“
en] [it] [de] [es] [fr] [] en =R
L [en] [it] [de] [es] [fr] [jp] len] Tha 2N23 Rarlin AG GAVO Puzrlar
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ARMENIAN VIRTUAL OBSERVATORY
Cwjywyws Yhpunniwp UunnunhnwpwG

7*® Byurakan International Summer School for Young Astronomers

“Astronomy and Data Science”

7¢11 September 2020, Byurakan (Armenia)

Home

Topics Programme

The Astrophysical Virtual Observatories (AVOs) have been created in a number of countr
Proje ilahla A A ava Ta¥a
TeaJmCt

ArVo research
DFBS

Funded Projects
v Stndaris ArvQ - Armeman Vlrtual Observatory
:::2cations o . 2 . ! ‘ :

Byurakan Observ:
Links

Poster

All times are in Armenia Standard Time (GMT+4)

- F Organizers and Sponsors

I8 - Presentation, [ - Record, & - Movie

socC

Loc

07 S 2020,

10:00-10:30

10:30-1130

Lecturers and Leetures Official opening of 7BISS: Welcome, Introductory Session

Programme

rakan Astrophysical

Areg MICKAELIAN (BAO, Armenia): Vikior

Observa

Y

i wl Coffee break

Fabio PASIAN (INAF, Italy): Open Data, FAIR prine

Introductory Session

Meetings and Events: T " | e

egistration is closed 11:30-12:00

and the Virtual Observai

12:00-13:00

List of Participants

Lk wwasen @ 7t Byurakan International Simmer School (7BISS) o0 [ ) Mok DEMLEITNER (B, ermany Vil Oertry s Wil A Vi o Gt
07-11.09.2020, Byurakaﬁ ‘Armeniay. * S __ oo m— |

ast updated: Septembe | |

Astronomical Surveys and Big Data,2 (ASBD-2),
14:18. 09:2020, Byl{rakan, Arr_pergia

Daria DOBRYCHEVA (Ukraine) [CT]: Machine Learning techniques for automated classification of galaxies into five classes by

12:00-12:20 (e |

visible shape

12:40-13:20 Areg MICKAELIAN (Armenia) | I'T]: BAO plate archive project: digitization, electronic database and scientific usage

)R nec]
i @

- 7% Byurakan International Summer School for Young Astronomers

Astr

; mlcal Surveys and Big Data 2 °
“Astronomy and Data Science” ! : 4 : .

14-18 Seplember 2020, Byurakan Armenia’

13:20-14:00 Fabio PASIAN (Italy) [IT]: Evolving the VO from interoperable data collections to an integrated system of services for data-
3 intensive science
7-12 September 2020, Byurakan (Armenia) : The Integmational Symposium Astronomical Surveys ahd B o 2 (AsBD-2) wilf take
- plice_on 14-18 Seftember 2020. This will be the#2 such meeting; we had a ‘very .
successful meeting ASBD in 2015 with participation of astronomers and computer sciétists.

https://www.bao.am/meetings/meetings/SS2020/index.html

https://www.bao.am/meetings/meetings/ASBD2/index.html

We combi

Wiashhoor AL-Wardat (United Arab
mirates)
Chenzhou Cui (Chinaf®
Markus Demleitner'(Gef
Davide Elia (italy)
Ashish Mahabal (USA) # *
Oleg Malkov (Russia)
Areg Mickaelian (Amenia) *

B Fabio Pasian (ltaly)

Kaustubh Vaghpiare (India)

Organizers and Sponsors

IV Regional Astronomical Summer School (4RASS),

ed astronomers and computér scientists with heavy involvement of astronomical

— .
Areg-Mickaelian (Armenia, Olair)
Markus Demleitner (Germay)
Chenzhou Cui (China) *
Ajit Kembhavi (India)
Andy Lawrence (UK) *
Ashish Mahabal (USA)
Oleg Malkov (Russia)
+ Masatoshi Ohishi (Japan)
Fabio Pasian (t
4 'Alain Sarkissian (F?w
David Schade (Canad
Ldkai Orgaaniziria Committee (LOC)
Gor Mikayelyan (Chair)
Naira Azatyan (Secretary)
. Hayk Abrahamyan
Derenik Andreasyan
Hasmik Andreasyan: 1
Daniel Baghdasaryan *

+ Astronomical Surveys

& Data Reduction and Analysis

" Digitization of astronomical data

# -AStronomical Catalogues, Archives and Da(abaseg.\
_ - BigData in Astronomy
» M. DalaScience E .

. Astmslallsncs and Astroinformatics =N

* Virtual Observatories

Gurgen Pafonyan
Anahis Samsonyan %
Andranik Sugiasyan

Armenia

15:20-15:40 [ec |
15:40-16:00 BN (3

16:00-16:20 =3

September 18, Friday

SESSION 3. Chair: Oleg

11:00-11:40

i @
11:40-12:20 =3

12:40-13:20 [ nec |
13:20-13:40 m

13:40-14:00 [N 03

Monica SORAISAM (USA) [ CT]: ANTARES: Brokering alerts in real-time in the Big-Data era

Aritra GHOSH (USA) | CT|: Galaxy Morphology Network (GaMorNet): A Convolutional Neural Network used to study

morphology and quenching in ~100,000 SDSS and ~20,000 CANDELS galaxies

Casmir OBASI (Nigeria/Chile) [CT|: The Confirmation of Two New Bulge Globular Clusters in the Milky Way: NewGL FSR19

and FSR25

MALKOV

Chenzhou CUI (China) | I'T]: Virtual Observatory, from Idea to Research Mode
Areg MICKAELIAN (Armenia) [ IT]: The Armenian Virtual Observatory (Arv0)
)

Markus DEMLEITNER (Germany) | IT]: Resurrecting the DFBS into the VO

Irina VAVILOVA (Ukraine) [C11]: Machine Leariing techniques for binary mor I classification of SDSS-galaxies and

their problem point

Anjali Shivani Reddy THADISINA (India) [ CT]: Detection of Asteroids using Machine learning technique

BAO,


https://www.bao.am/meetings/meetings/SS2020/index.html
https://www.bao.am/meetings/meetings/ASBD2/index.html

ArVO 4RASS & ASBD-3

Irnternationa]l Symposium
|
LAstronomical surveys and pig data o

dedicated to the 60® anniversary of Markarian Survey and
the 20" anniversary of the Armenian Virtual Observatory (ArVO)

13-1Y September 2023, Dyurakan, Armenia

IAU SOUTH WEST AND CENTRAL ASIAN REGIONAL OFFICE OF ASTRONOMY FOR DEVELOPMENT

IV REGIONAL ASTRONOMICAL SUMMER SCHOOL
' “Astronomy and Data Science”

8-12 September 2025, Byurakan, Arménia

https://www.bao.am/meetings/meetings/ASBD3/
https://www.bao.am/meetings/meetings/4RASS/ IV Regional Astronomical Summer School (4RASS), BAO,

Armenia
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Home

Documents

Science

Contact /
Members

JVO Portal

o developing JVO Portal ¢

o developing system to an
-- Let's try I

help_desk@jvo.na

Current status of JVO portz

News

2025-03-16

200 million spectral data wer

crawler database.

2024-09-09

NRO Archive is now opera
Archive is now available. This archi
FITS images collected through open-t
NRO 45 m telescope. These data
CASA/pipeline.

English
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10:00 - 10:20 VO Hik  pptx pdf
10:20 - 11:50 VOR— & LA R (BTE) Bl&  pptx pdf
11:50 - 13:00 BARH
13:00 - 13:30 VOR— R ILHI (%) B
13:30 - 14:30 VissageF ik JIllg ppt pdf
10:00 - 10:20 VOIS =[5
G T NOT— 5 LRIRE vy 15:00 - 15:40 VO —LFIFi% (TOPCAT) Bl pptx pdf
1150 - 13:00 Btk 15:40 - 16:20 VO — LRIk (Aladin) na
13:00 - 13:30 ALMAWebQLFIA% panm| 16:20 - 17:00 VO —LF]AiE (Specview) Hi&  pptx pdf
13:30 - 14:30 VissageRI % Iy
14:30 - 14:50 Kaa
TOPCAT: /&g
14:50 - 17:20 VO — LRI Aladin: 3T
Specview: /N
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Resources for Astroinformatics

International
Astrolnformatics

Association Astrostatistics and Astroinformatics Portal

ABOUT JOIN MEETINGS RESOURCES MEMBERS AREA

Useful Links and Resources

Members Resources Organizations Jobs Software Forum Meetings Blogs and Forums

This compilation will grow. Feel free to suggest additions.

*  On-line courses

General Data Science And Astroinformatics - Other Portals And Compilations Of Useful Links, And ° You are here: Home / Resources / On-line courses

Virtual Observatory Services.

* Avast array of courses in statistics and computational
Software Resources And Links - Code Depositories And Libraries, And Useful Web Services. methods are available online. Some have fixed
schedules and charge tuition, others are flexible and
free. We list a selection of these courses here. Listing
does not imply any assurance or approval by ASAIP.

Learning Resources - Online Classes, Tutorials, And Books.

Astrolnformatics Literature - ArXiv Explorer, And The Reviews And Papers Of Interest.

 The Astrostatistics and Astroinformatics Portal
(https://asaip.psu.edu) is a new Web site serving the
cross-disciplinary communities of astronomers,

I A I /\ statisticians and computer scientists.

Funding Opportunities - Links To Some Relevant Calls For Proposals From Various Agencies.

http://astroinformatics.info/resources

International Astrolnformatics Association

https://asaip.psu.edu/resources/on-line-courses/

ogize for the inconvenien

IV Regional Astronomical Summer School (4RASS) , BAO,
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Astrostatistics and Astroinformatics Portal

Members Resources Organizations Jobs Software Forum Meetings Blogs and Forums

You are here: Home

Welcome to ASAIP

The Astrostatistics and Astroinformatics Portal (https://asaip.psu.edu) is a new Web site serving the cross-discip
Avast array of courses in statistics and computational methods are available online. Some have fixed schedules and

On-line courses

scientists. It is intended to foster research into advanced methodologies for astronomical research, and to prom ;e tyition, others are flexible and free. We list a selection of these courses here. Listing does not imply any

The WWW public is welcome to read materials in ASAIP. Use the navigation bar above, or the search box at the uj assurance orapproval by ASAIP.
Coursera: Data-driven Astronomy
Science is undergoing a data explosion, and astronomy is leading the way. Modern telescopes produce
terabytes of data per observation, and the simulations required to model our observable Universe push
The ASAIP provides searchable abstracts to Recent Papers in the field, several discussion Forums, various resoul  supercomputers to their limits. To analyse this data scientists need to be able to think computationally to
and access to various Web resources such as on-line courses, books, jobs and blogs. The site will be used for put ~ solve problems. In this course you will investigate the challenges of working with large datasets: how to
implement algorithms that work; how to use databases to manage your data; and how to learn from your data
with machine learning tools. The focus is on practical skills - all the activities will be done in Python 3. Course
content includes: discovering pulsars in radio images, managing data and algorithms, SQL queries, regression,

Software tutorials machine learning classification. The course is created by The University of Sydney AU.

Employment advice from the AAS
You are here: Home / Resources / Software tutorials

Advice from the AAS The American Astronomical Society Committee on Employment encourages astronomers
On-line resources, particularly for R and Python, for statistical analysis and programming. who seek positions in industry to learn more statistics and informatics.
Introduction to R programming

Series of 21 ~4-minute video tutorials on R programming by GoogleDevelopers. Statistics.com

Starting in 2003, the Institute for Statistics Education now offers over a hundred courses through the Web site
Software carpentry

Software Carpentry’s mission is to help scientists and engineers get more research done in less time and with Statistics.com. A typical course is 4-5 weeks in duration, costs around $400, and is taught by an author of a
less pain by teaching them basic lab skills for scientific computing. The organization provides short 2-day major textbook or monograph. We list here courses related to astrostatistics in the areas of: training in the R
workshops worldwide to teach modern software skills. software environment; Bayesian methodology; and general statistical modeling.

https://asaip.psu.edu/

IV Regional Astronomical Summer School (4RASS), BAO,
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Ay 119: Astroinformatics - Spring 2025

Open to everyone interested - students from any field are welcome.

M‘ Ca I teCh Department of Astronomy

Read this first: how it will work (pdf)

Discussion sessions: Wednesdays, 10-11 am PDT Zoom link [code=:

Facebook discussion group

Schedule by the week:

Instructors: o The Week of March 29: George: Introduction
L U 3 : o George's lecture about the Astronomy Data Landscape, from the KISS short cc
* George Djorgovski [djorgovski] o Alternative/supplementary viewing: George's introductory lecture "Exploring
¢ Ashish Mahabal [ashish] slides (pdf) [Note: a lot of repetition from the previous link]

o Explore the IAIA resources page

¢ Matthew Graham [mj
! [ Jg] X o Explore the past Astroinformatics conferences. Most have videos and slides of
» Santiago Lombeda [santiago] (R M i mTaKARAIRE PAga

¢ [name] at caltech dot edu

o The Week of April 5: Ashish: Best Programming Practices
o Watch Ashish'’s lectures here, but note some updates.

https://sites.astro.caltech.edu/ay119/ o Assignment {
o Dataset for the assignment: dsfp ztf feats.npy
https://sites.astro.caltech.edu/~george/ay119/ o Software Carpentry on Github

o The Week of April 12: Matthew: Regression and Bayesian Statistics
o Regression: Video [login with your Caltech credentials] * slides (pdf)
o Bayesian Statistics: Video [login with your Caltech credentials]* slides (pdf)
o Exercises: Python notebook

Ay 119: Methods of Computational Science = Spring 2016 o Optional: for a frequentist perspective watch Amy Braverman's lectures here

Open to everyone interested - students from any field are welcome.
This class is offered in a flipped classroom mode: all lectures and other materials are available on-line.

IV Regional Astronomical Summer School (4RASS), BAO,
Armenia
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Astronomy
Term : Spring 2025
Catalog Year : 2024-2025

AST 520 - Astroinformatics: Big Data In Astronomy

Description: This course provides training in the fundamentals of astroinformatics: applying "big data" techniques to research
topics in astronomy. Course material will include case studies of astroinformatics projects that exist presently and that are
coming in the future; tutorials in computational approaches; exposure to relevant statistical approaches; and training in creating
informatics research topics. The course will conclude with a term project in which students will apply the skills they have learned

to existing data sets. Letter grade only.

Units: 3

No sections currently offered.

Prerequisite: Admission to Astronomy and Planetary Science PhD

A

NORTHERN

ARIZONA
UNIVERSITY

Return to search

AST 520 - Astroinformatics: Big Data

In Astronomy

otion

wrse provides training in the fundamentals of
formatics: applying "big data" techniques to
:h topics in astronomy. Course material will

: case studies of astroinformatics projects that
resently and that are coming in the future;

Is in computational approaches; exposure to
1t statistical approaches; and training in

g informatics research topics. The course will
de with a term project in which students will
‘he skills they have learned to existing data
stter grade only. Class Notes: - NAUFlex: In
and Remote. This class is delivered

onously with a mix of in-person and remote
assions. Students and faculty meet at specific
with some students participating in-person at
2d physical locations and other students
>ating remotely. Enrollment Requirements:
uisite: Admission to Astronomy and Planetary
= PhD.

Recent Professors
Chadwick Trujillo

Open Seat Checker
Get notified when AST 520 has an open seat

Schedule Planner
Add AST 520 to your schedule

Recent Semesters
Spring 2021, Spring 2019

Offered
TuTh

Avg. Class Size
15

Avg. Sections
1

https://catalog.nau.edu/Courses/course?courseld=011813&term=1251
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Armenia


https://catalog.nau.edu/Courses/course?courseId=011813&term=1251

NM BE BOLD. Shape the Future.

il ey e ey Astronomy 630: Astrostatistics

» General Information

Astr 630 Class Notes — Spring 2024 1

Instructor: Jon Holtzman ASTRONOMY 630

Class Times: Tuesday and Thursday, 10:30 - 11:15 _ o _
Location: AY 119 Numerical and statistical methods in

astrophysics

» Syllabus for Spring 2020

® Lecture notes( PDF)

CLASS NOTES
Software toolkits

e scikit-learn (Python)
o astro-ml! (Python) Spring 2024

Instructor: Jon Holtzman

http://astronomy.nmsu.edu/holtz/a630/index.html
http://astronomy.nmsu.edu/holtz/
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University of Belgrade

Faculty of Mathematics

| Optional block Al1
~ L ~
eorea No. of
hd Course name ECTS
Bachelor studies - Astronomy and hours
_ 1371 1. | Programming Language Paradigms 3+2 6
Astrophysics 2. | Posttional Astronomy 23 | s
Optional block Al2
1st Year No. of
= = Course name ] ECTS
Module Astroinformatics S hours
1. | English Language 1 2+0 3
No. of
Courselname hours |E | 2. | Computer Science and Society 2+0 3
1. | Programming 1 3+3 Optional block AI3
. 2 Introduction to Computer Organization and Architecture 342 No. of
* The studies last 4 d have th | ’
e stuaies las years an ave the : = hours | ECT®
3. | Discrete Structures 1 3+2
t t f 240 ECTS 4. | Linear Algebra and Analytic Geometry 3+3 1. | Basic software tools in astronomy 2+3 5
extent o 33 | General Astronomy -1 242+ 2. | Theoretical Astronomy 2+3 5
2nd Semester &t Gt
. . No. o 3. | Introduction into Theory of Relativity and Cosmology 2+3 5
* This Study P m became act i
IS u y rog ra ecCa e active Courselname hours | © | Optional block Al4
. 1. | Programming 2 3+3 No. of
S I n ce t h e 20 1 5/ 1 6 . SC h OO I ye a r 2. Izntroduction to Computer Organization and Architecture 342 Course name hours ECTS
3. | Discrete Structures:2 32 1. | Stellar Systems Dynamics 2+2 5
4th Year i i X
3rd Year 4. | Analysis 1 343 2. | Ephemeris Astronomy 2 2+2 5
5. | General Astronomy 2 2+241 3. | Practical Methods of Astronomical Observations 2+2 5
7th Semester Total 54
T 5th Semester Optional block AI5
Course name ECTS
hotics Course name :o. of ECTS 2nd Ye No. of
1. | Relational Databases 2+3 6 ouEs nd Year Course name hours ECTS
2. | Computer Graphics 2+3 6 1. | Operating Systems 3+2 6
3. | Solar System Dynamics 342 6 2. | Rational Mechanics 1 243 6 3rd Semester 1. | Introduction to Astrobiology 2+2 5
4. | A course from optional block Al2 2+0 3 3. | Ephemeris Astronomy 1 243 6 Course name :"A of | ¢ 2 Teaching Methodology in Mathematics and Computer 242 5
5. | Probability 243 6 4. | Astronomical Data Processing 1 3+2 6 ours ‘| Science
" > ” . 1. | Data Structures and Algorithms 3+2
6. | Seminar paper 0+0+2 2 5. | Introduction to Numerical Mathematics 2+3 6
2. | Introduction to Web and Internet Technologies 3+2 6
8th Semester 6th
3. | General Astrophysics 1 2+2+1 6
No. of N f
Course name ECTS 0. O
hours Course name hours | ECTS 4. | Geometry 352 o
1. | Flanefany Astronomy, 23 a 1. | Practical Astronomy 2+3 6 5. | Analysis 2 342 6
2 | Atcouseiiiomioptionsl blockAls 23 2 2. | Artificial Intelligence 243 6 4th Semester
3., | Aseoutseifiomiophonaliblockeald i d 3. | Introduction to Celestial Mechanics 3+2 6 (T No. of ECTS
4. | Ast ical Data Pi ing 2 2+2 b
slcbtettie o a. yocessing al 4. | A course from optional block Al1 2+3 6 hours
z' :\tc:u:e from optional block Al5 ?; : 5. | Stellar Astronomy 342 3 1. | Design and Analysis of Algorithms 3+2 6
=
s AAIEHES Total 50 60 2. | Object-Oriented Programming 3+2 6
Total 51 60

http://www.matf.bg.ac.rs/eng/cp/33/bachelor-studies---astronomy-and-astrophysics-p--module-astroinformatics--p-/
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ERASMUS MUNDUS JOINT MASTER DEGREE
M@ MASTER IN ASTROPHYSICS AND SPACE SCIENCE n X

PROGRAMME v APPLICATION v CONSORTIUM v TUTORING NEWS & EVENTS DISSEMINATION AND OUTREACH FAQ

CONTACTS

S3 — Astroinformatics — Astrostatistics
and Machine Learning in Astronomy

Univ. Belgrade
Prof Dr. A. Kovacevié

Learning Outcomes:

Univ. Belgrade Astroinformatics - Astrostatistics and Machi
Prof Dr. A. Kovacevié (S3, elective, 6 ECTS)

Knowledge and Understanding:

Applying Knowledge and Understanding:

Prerequisites

https://www.master-mass.eu/s3-astroinformatics-astrostatistics-and-machine-learning-in-astronomy/

IV Regional Astronomical Summer School (4RASS), BAO,
Armenia

Astroinformatics - Astrostatistics and Machine Learning in Astronomy
(S3, elective, 6 ECTS)

This course will address following learning priorities: Communication, Critical
Thinking, Information Literacy, Self-Directed Learning, and Technology Use.

Upon completion of this course, students will be able to handle and apply tools
and techniques for processing large data in their original research areas as well
as for eventual applications in the space industry.

Astroinformatics is an interdisciplinary field of study involving the combination
of astronomy, data science , informatics , and information / communications
technologies.The primary focus of this course is on the world wide distributed
collection of digital astronomical databases, image archives, and research tools

used for analyzing these astronomical observations.

All lectures and tutorials are designed to equip student to with a wide range of
IT tools that are essential for the modern astronomer. These include
programming, Unix scripting, database construction and use, internet
technologies and data mining. Most sessions are interactive. The advantage of
this is that students can continue to use all the software (e.g. scripting,
databases etc) that they have been working on.

Experience with Anaconda Python, SciPy, NumPy, as well as GitHub would be
preferred, but is not required.

-Large collection of images analysis: i.e. application of kernel convolution for
detection of satellite galaxies of the Milky Way - Databases: Dark Energy Survey,

VOO T e s Sl B S0 fai S Snnnia sl i tenr ALSma INGER T Sl VATSLlE
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Data Mining & Exploration

We make science
discovery happen

Tutors: Massimo Brescia and Stefano Cavuoti

The course of Astroinformatics of the Master's Degree in Physics of
the University Federico Il is the first course of Astroinformatics in
Europe and will address the methodological and technological
challenges posed by the scientific exploitation of massive data sets
produced by the new generation of telescopes and observatories.
Astronomy, which already was at the forefront of Big Data science
with exponentially growing data volumes and data rates, is now
entering the petascale regime at optical, infrared and radio
wavelengths. Astronomy is truly becoming data-driven in the ways
that are both quantitatively and qualitatively different from the past.
The data structures are not simple, and the procedures to gain
astrophysical insights are not obvious, but the informational content
of the modern data sets is so high that archival research and data
mining are not merely profitable, but practically obligatory, since
researchers who obtain the data can only extract a small fraction of
the science that is enabled by it.

The Course gives 8 credits but is also included into the PhD
curriculum in Physics of the University Federico II.

http://dame.oacn.inaf.it/astroinformatics.html

Course of Astroinformatics

PhD and M. Sc. in Physics - University Federico Il of Naples

DAME Home
DAME Software Services

DAME Science Cases

DAME Publications

DAME Education & Lectures

Who's who in DAME

News

The Course will start on
November 6, 2018

Course list of questions for

oral examination

Physics courses notices

F2 Magazine article on

Astroinformatics

Lectures - Download

* Tutor lectures:
> Lesson 1 - E-Science and Data Warehouse
> Lesson 2 - Data in Astronomy and use of Virtual Observatory
- Lesson 3 - Database management
> Lesson 4 - Introduction to MySQL
o Lesson 5 - Introduction to Python
o Lesson 6 - Supervised Machine Learning part I
> Lesson 7 - Supervised Machine Learning part II
> Lesson 8 - Supervised Machine Learning part III
o Lesson 9 - Curse of dimensionality
> Lesson 10 - Supervised Machine Learning part IV
o Lesson 11 - Fuzzy Logic
o Lesson 12 - TDA
> Lesson 13 - Unsupervised Machine Learning
o Lesson 14 - Fundamentals of C/C++
o Lesson 15 - Lecture on Deep Learning
> Lesson 16 - Lecture on Data Mining examples for galactic Physics
o Lesson 17 - Lecture on Neural Gas applied to galactic extinction

* Ge

neral Stuff:

> Python exercise - material

o Python exercise - L5 material

> Python exercise - Python script on KNN
> C/C++ exercises - Code examples

o Neural Gas videos - examples

IV Regional Astronomical Summer School (4RASS), BAO,

Armenia
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Courses

Universidad de Chile

AS4501 - Astroinformatics

Number of Credits
Offering Department
Course Teacher
Language of Instruction
First Day of Class
Last Day of Class
Course Component

Mode of Teaching

Lecture

Faculty of Physical and Mathematical Sciences
Francisco Forster, Valentino Gonzalez
English
Aug 31,2020

Dec 21,2020

Synchronous

Santiago, Chile Meeting Time N
9 Astroinformatics
kst and main institution of Course Code: A54501
b about 30% off all scientific d . . .
: Time Zone S Faculty of Physical and Mathematical Sciences
! README.rst . . .
University of Chile
Astroinformati " S
strointo ! atica » Machine-learning notebooks 3 Topics:
AS4501-1 - Otofno 2025 :
Jupyter notebooks on machine-learning algorithms. These are supplementary material for the AS4501 i . i . Z 3
._% E .o i% _‘\ “Astroinformatics” and EL4106 "Computational Intelligence” courses at Universidad de Chile. T 1. StatIStlcs 'FOI' astronomy: releva nt dlStl’IbUthnS, parametrlc and non~parametrlc
= =E: = | ; ‘ ‘ statistics, classical and Bayesian inference.
st o e S e B 1. Neural networks: pure-numpy multilayer perceptron (MLP), tensorflow MLP and Bayesian MLP with PyMC3 a Ast " I d - f d t isiti b e = 5 | f
2. Support vector machines: C-SVM, nu-SVM and cne-class SVM using scikit-learn g CE stronomica .a a" sources o error;, ald acquiaition; basic principieso
3. Boosting with decision trees: Decision trees, Adaboost and Gradient boosting using scikit-learn ir databases, appllcat1°n5 to astror‘lomlcal data
Historial 4. Bagging with decision trees: Decision trees, Bagging and Random Forest using scikit-learn 4 3. Machine learning: density estimation, classification metrics, false positives and
5. Self organizing maps: Color clustering through SOM using Somoclu 3 negatives, F1-scores, ROC curves, confusion matrices, data balancing, supervised
@ Prerentgcion_ 28 cieBJwio alas 10:10 hrs. Requifements will vaiy: betwesn riotsbooks. Incomplete listof depentisdies: re and unsupervised classification, regression.
% @ Fiancisco Forster Buron . 4. Temporal and spatial analysis: stochastic processes, autocorrelation
¢+ Python 3 (not tested with Python 2) o 5 " T y ! !
« Numgy £ autoregressive models, periodic variability, Fourier transform, wavelets and

%\ Nota Final 28 de Julio a las 10:10 hrs
@P @ Francisco Forster Buron

E Presentacién final (Fecha entrega: 23/07/2025) 23 de Julio a las 10:22 hrs.
o)

= @ Francisco Forster Buron

https://www.u-cursos.cl/ingenieria/2025/1/AS4501/
https://github.com/phuijse/courses notebooks

« Tensorflow
» PyMC3
« Theano

e Scikit-learn

¢ Somoclu

IV Regional Astronomical Summer School (4RASS) , BAO,

Armenia

periodograms, spatial analysis, spatial correlation, tessellations, Gaussian process
interpolation

5. High performance computing (HPC): basic principles of HPC, queue
management and pipelines, massive data processing

6. Group project: problem identification, bibliographic search, identification of
relevant variables, work methodologies, planning and distribution of tasks, data
analysis, statistical analysis and physical interpretation, presentation.



https://github.com/phuijse/courses_notebooks
https://github.com/phuijse/courses_notebooks

Instituto de Astrofisica
de Canarias * IAC

The primary aim of this XXX Winter School is to
educate the next generation of astronomers in
analysis techniques that can be used to digest the
gigantic amounts of data that will be produced by
the next generation of telescopes and surveys.

The eBook contains a summary with
the contents given by each one of the
lectures (named as Lectures notes),
followed by the recorded talks (Lecture
#) and the slides used for them
(Lecture slides). References, tutorials,
and suggestions for additional

reading are also included.

\ XXX Canary Islands
Winter School of Astrophysics

4-10 Nc

eBook XXX Winter School:
summaries, talks, references, and tutorials

This webpage contains the materials needed to follow the lectures given during the school.

It contains a summary with the contents given by each one of the lectures (named as Lectures notes). followed by the recorded talks

(Lecture #) and the sli

used for them (Lecture slides). References. tutorials. and suggestions for additional reading are also

included

B Foreword and Acknowledgements

from the Organizers

General overview on the use of machine learning techniques in
astronomy

By. Prof. S. George Djorgovski, Callech, Division of Physics. Mathematics and Astronormy

Challenges

Lecture 1: @M A broad intro into astroinformatics in the context of data science

i Lecture slides

= Transformation of science driven by computing and information technology.
= From Virtual Observatory to A: informatics and beyond

= Methodology transfer in data

Lecture 1: @M The Era of Big Data: How Large Surve

Machine Lea

By: Dr. Dalya Baron,

Lecture 1: @M Int:

Unsupervised

ing and their eff

Lecture 1: @M Clus
Lecture 2: @M CL

Lecture 2: @M Decision Trees and Random Forests

Lecture 3: @M Dime

ensionality reduct

Lecture 4: @M Dime

nsionality reduction

By: Prof. Mario Juric, University of Washington

ys are Changing Astronomy

Lecture 2: @M Data visualization
e

Lecture 2: M Image Processing: Turr

Information

http://research.iac.es/winterschool/2018/pages/book-ws2018.php

Lecture 3: @M Gonein 60

IV Regional Astronomical Summer School (4RASS), BAO,
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China-VO Related Meetings

Upcoming:

e Astroinformatics and China-VO 2025, Nov. 26-30, 2025, Haikou, Hainan

China-VO Annual Meetings

Past:

» Astroinformatics and China-VO 2024, Nov. 26 - 30, 2024, Xinchang, Zhejiang
* Astroinformatics and China-VO 2023, Oct. 10 - 14, 2023, Renhuai, Guizhou
» Astroinformatics and China-VO 2022, Apr. 19 - 23, 2023, Guilin, Guangxi

« Astroinformatics and China-VO 2021, Jul. 18 - 22, 2022, Lijiang, Yunnan

China-VO and Astroinformatics 2020, Nov. 25- 29, 2020, Xiamen, Fujian

China-VO and Astroinformatics 2019, Nov. 27- Dec. 01, 2019, Daging, Heilongjiang
China-VO and Astroinformatics 2018, Nov. 21- 25, 2018, Jingdezhen, Jiangxi
China-VO and Astroinformatics 2017, Nov. 28- Dec. 02, 2017, Dali, Yunnan
18:00-20:00 HE (HIRE—REEET) IVOA Interop. Spring 2017, May 14-19, 2017, Shanghai, China
I & ‘ | ‘ China-VO and Astroinformatics 2016, Sep. 26-30, 2016, Urumgqi, Xinjiang
| ‘ | ‘ China-VO and Astroinformatics 2015, Nov. 26-30, Tianshui, Gansu
|18:00-20:OO \nﬁg ( |J:5F¥—"1':|" ‘iﬁ:&ﬁm (BREXS) China-VO and Astroinformatics 2014, Nov. 26-30, 2014, XinChang, Zhejiang
SEEN | ‘ |07;30.03;30 ‘fljlhiij;‘}_ﬂﬂ | China-VO and Astroinformatics 2013, Nov.13-17, 2013, Ya'an, SiChuan
I ‘ |03:30.03;45 [ﬁgﬂﬁ | China-VO and Astroinformatics 2012, Nov.28 to Dec. 2, 2012, Yichang
[ B |J:q-_§_—.|5 ‘m:g |08;45409;1 5 ‘Ejijigi“igM phistoZ EIE (JBLH//RIAD, ZETASE) China-VO and Astroinforma-tif:s 2011, November 9-13, Guiyang
[, |08:30709:OO ‘ﬂlﬁi‘i |09:1 5-09:45 h—m MHEEHER (=B, JbEAs) Th(? 2nd WWT Teacher Tralnmg, July 22-26, Huhhot
[1 8:00-20:00 |09:OD-09:1O ‘F—Eﬂi |9:45-10:‘I 5 ‘ e Ch?na—VO 2010, Nvo. 24-28, Lijiang \-(unnan
\ p810-05:40 FE I ’ China-VO 2009, Nov. 26-28, Chongging
\ China-VO 2008, Nov. 27-30, TaiYuan
= l02:40-10:10 CZ R ‘iﬁ E'ﬁ& (E”*g) China-VO 2007, Nov. 19-21, Guangzhou
|o&:30-09:00 | ‘ 10:15-10:20 i : Astronomical Data Analysis Software & Systems XVII, 23-26 September 2007, London, UK
[09:00-09:10 [EFm= |Em:@ [10:30-1045 IVOA Interoperability Meeting. May 14-18, 2007. Beijing, China
[09:10-09:40 [10:10-10:30 FiTee] [10:45-11:00 China-VO 2006. Nov. 29 to Dec. 3, 2006
[g0-10:10 [10:30-11:00 Exx [11:00-11:15 IVOA Interoperability Meeting. Sep. 18-22, 2006. Moscow, Russia
[ — |1 1:00-12:00 \@f:w_c |11:15-1 1:30 : The 20th International CODATA Conference. 2005.10.23-25, Beijing, China
}i)f?;:,g [12:00-12:30 [E=mie [11:30-12:00 ERitE—: &155 TS (iﬁ)x ERM; 5 FE. BiEE IAU GA 26th. August 14-25, 2006. Prugue, Czech
f10:30-10;50 |1Z:30-14:00 ‘L‘Fﬂ ({ |12:00—1 3:30 \q:g (B —EnEm) IVOA Interoperability Meeting. 14-19 May, 2006. Victoria, Canada
[10:50-11:10 | ‘ ‘ China-VO 2005, Nov. 25-27, 2005. Weihai, Shandong
‘11;10_1 1:30 |'F‘Fﬁ—‘1'5 ‘EFJ%:E REE—T ‘Eﬁ'ﬁil& (EEFXA) ADASS XV and !YQA Interopera-bility Meeting. October 2-7. San Lorenzo de El Escorial, Spain
\11:30-11:50 |14 0-14-20 |13:30_13:45 ‘%‘ﬁ@uﬁbﬂﬂ;xm (HT?F = REER) IVOA Interoperability Workshop in Kyoto, May 16-20, 2005
\11:5042210 Ik =77 China-VO Internal Concentrated Study, 7-18 March 2005, Beijing
\1 2:10-12:40 !lﬁlﬁiz—: UER BRI EX IR SRR |1 Sl ‘ -= = 3rd China-VO national workshop, December 2004: Wuhan, China
[12:40-14:00 TR (RHET) [14:00-14:15 \&ﬂ%ﬁﬁﬁ?ﬁﬁﬂjﬁmﬂ% (W& L) ] ADASS XIV, 24-27 October 2004: Pasadena, California, USA
‘ IVOA Interop Meeting, 27-29 September 2004: Pune, India
[FF— ERFIN (SREXA) l Astronomical Telescopes and Instrumentation 2004, 21-25 June 2004: Glasgow, Scotland United Kingdom
[1400-1420 lp ot ke mas)

http://www.china-vo.org/events.html

Armenia
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The Second National VO Meeting, 25-26 September 2003: Beijing, China
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China-VO EPO Resources
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https://nadc.china-vo.org/?&locale=en

EaflRSEFESAS (NFERHE (BUTAS) ) REIHE THRE( VEERBHZFETEH. . ®
N esta foto, scattata jeri 31 luglio 2025, mostra dellattrezzatura fotografica
astronomica durante la prima edizione del Citizen Science Summit in
° (new) TTREEEREE @ Astronomy di Dalian, nella provincia nord-orientale cinese del Liaoning.
- - Levento si e’ tenuto qui ieri, con lobiettivo di promuovere la divulgazione e
. SEFS 2 5 % 1 partecipazione del pubblico allastronomia.
bo% si)Worldwide Telescope (WWT) Jb&us, iXRHAHEARR. BRAXE. L£HiHE .

National Astronomical Data Center
Nﬁ’ DL msx sz

Observation ¥ Data v Services ¥ Science Platform Public ¥
WWT
@ Selected Collections MORE @ Latest Collections PSP est paper data
Eclipse Calculator
FAST Scientific Data Release 15 FAST Scientific Data Release 22 §rf Catalogue from LAMOST DR10
777777777777777777777777777 IAU DAEPO
LAMOST Data Release 13 VO ESASky iptes, stars and galaxies in J-PL ...

More EPO Services
LAMOST Data Release 13 VO Q3 >frsts from FRB 20240114A detect ...
Citizen Sciences

Dark Enerqgy Spectroscopic Instrument Data Release

Microsoft Research
World

WWT Community Beijing ROM/
. . a MV o
BR | wWwiEf | PEES dilhi HECH: N%’D[: ‘;&“&“’;ﬂ"%g;;ﬁ;"ﬁ[ Observation ~ Data~  Featured St DAILY NEWS

HEEE

Cina: Liaoning, Dalian ospita
Citizen Science Summit in
Astronomy
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L

han?w Astroinformatics by China-VO @ UCAS

University of Chinese Academy of Sciences

e

Course Outline
Lecture 1:
Lecture 2:
Lecture 3:
Lecture 4:
Lecture 5:
Lecture 6:
Lecture 7:
Lecture 8:
Lecture 9:
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Lecture 10:
Lecture 11:
Lecture 12:
Lecture 13:
Lecture 14:
Lecture 15:
Lecture 16:
Lecture 17:

Introduction to VO and Astroinformatics (l)
Introduction to VO and Astroinformatics (ll)
Fundamental Technologies

Fundamentals of Astronomical Scientific Data
Fundamentals of Astronomical Scientific Data: Hands-on Practice
VO Architecture and Specifications

VO Resources and Services

VO Resources and Services: Hands-on Practice

VO Data Access and Applications

VO Data Access and Applications: Hands-on Practice
Astronomical Data Visualization and Visual Analytics
How to Build a Data-Driven Research Project

Big Data and Data Science

Al and Machine Learning: DL&ML

Al and Machine Learning: LLMs

Student Project Presentations

Final Open-Book Exam

Course history
* Spring, 2024
*  Spring, 2025
Fall, 2025

https://nadc.china-vo.org/article/2024062

1085613 IV Regional Astronomical Summer School (4RASS), BAO,
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https://nadc.china-vo.org/article/20240621085613
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Graduate Institute of Astronomy, NCU

AS6095 "Astroinformatics"” for Academic Year 2023 I

This is the web page for the course "Astroinformatics" offered at Institute of Astronomy, National Central Univer-i fram
Sep/2023 to Jan/2024.

Important!

Class on 23/Sep/2023

We do not have a class on 23/Sep/2023. Instead, we discuss about the date/time of a supplementary class on

Class on 25/Sep/2023 Astroin form atics

We start the class at 17:00 on 25/Sep/2023.

Class on 02/0ct/2023 — About this course —

We go back to the original time-slot on 02/0ct/2023. We start the class at 09:00 on 02/Oct/2023.

Kinoshita Daisuke
1. Basic information Institute of Astronomy, National Central University

« Course name in English: "Astroinformatics”
« Course name in Chinese: "F3Z&HSH" 11 September 2023
e Instructor: Kinoshita Daisuke P

e Classroom: S4-914
T ————

https://s3b.astro.ncu.edu.tw/ai 202309/

IV Regional Astronomical Summer School (4RASS) , BAO,
Armenia
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Beautiful Data

Beautiful Data: Introduction to Practical Data Science
Spring 2024

Instructor: Alex Szalay

Classes will be held live at the usual class times. Here are links to the powerpoint of the class,
and some additional reading material:

TA: Sanjana Sekhar

Class Date Presentation Video
01 Jan 22 pptx
02 Jan 24 pptx mp4
. 03 Jan 29 pptx mp4
Class times: MW 15:00-16:15 04 Jan a1 odf .
Class location: Bloomberg 464 05 Feb 12 pdf mp4
06 Feb 14 pdf mp4
. 07 Feb 19 pdf, pdf mp4,mp4
Send mail to 08 Feb 26 odf mp4, mpd
09 Feb 28 pdf mp4
* Alex Szalay, 10 Mar 04 pdf mp4
¢ Sanjana Sekhar, Office hours TBD 1 Mar 06 pdf mp4
12 Mar 11 pdf mp4
13 Mar 13 pdf mp4
15 Mar 25 pptx mp4
16 Mar 27 pptx mp4
17 Apr 1 pptx
18 Apr 03 pptx
19 Apr 10 pptx

http://www.sdss.jhu.edu/~szalay/

IV Regional Astronomical Summer School (4RASS), BAO,
Armenia
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Lessons Learned and Conclusion

* Tutorials and courses are very useful.

* Keep materials up-to-date is a big challenge.

* Alis very helpful for information collection, but must be
used carefully.

IV Regional Astronomical Summer School (4RASS), BAO,
Armenia



Data-driven Astronomy EPO

https://wiki.ivoa.net/twiki/bin/view/IVOA/EduResourcesTutorials



https://wiki.ivoa.net/twiki/bin/view/IVOA/EduResourcesTutorials

