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HiPS, Aladin, TOPCAT, JVO Portal, PyVO
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Virtual Observatory (VO)

o RNDBFTEELEINIE API ZREUERKXT —FIN—X
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« International VO Alliance (IVOA)

21 HE - Hiughhnea
JVO : Japanese Virtual Observatory
http://www.ivoa.net/



http://www.ivoa.net/

VO (CKDT—HFLHDIRIA

FELFHESAT

i FERAIS

SEREANHIESNDIARETOS

— &,

— A (FFEFETH VO [CKDIERENBIEE,

H—RAFAKER(CDWVWTITAREPD D VO (CKDIRREMNBIEEEL TR D T
ZCLVD, (SDSS, 2MASS, 2dF, FIRST, ...)

(LSST, WFIRST, Euclid ...)
Astropy project EDEHFIC KD pythonVO 517 S UDRAREBHEITL TLND,

e TTT:

CDS.VizieR
nasa.heasarc

irsa.ipac

org.gavo.dc

wfau.roe.ac.uk

archive.stsci.edu

svo.cab

uk.ac.le.star.tmpleda
s

mssl.ucl.ac.uk

mast.stsci

19378
1077

490

165

HhEOIT—4
X —FHhFIOITRE

2MASS,AKARI,DSS, Gaia,Herschel,IRAS, Planck, Spitz
er,WISE COSMOS,DENIS,USNO

2MASS,AMANDA,ANTARES, GAIA,LAMOST.HIPPA
RCOS,ROSAT,SDSS, WISE,
CALIFA,COSMOS,zCOSMOS

GALEX,IRAS,ROSAT,SDSS,2MASS, VISTA, WISE,XM
M

6dF,ATLAS,DENIS,FIRST,GLIMPSE,MGC,SuperCOS
MOS,2MPZ,UKIDSS,VHS VIDEO,VIKING,VMC,VVV

2MASS, GAIA, GALEX,PanSTARRS,SDSS, TESS, WISE
,FUSE,HST,Kepler,ATLAS,FIRST,GSPC,HLA, UltraVIS
TA,USNO, VIKING,VHS,GOODS, GSC,HDFN,HDFS,H
ubbleSC

COROT,GAIA,CALAR ALTO ALHAMBRA

LEDAS

HINODE, GOES, Polar,Ulysses,Voyager,Wind,SOHO,
RHESSI, XMM

HST,GALEX, CANDELS, CLASH,HUDF,GOODS, HDF,
COSMOC,HDFS,XMM, FUSE,GALEX, FIRST

T MMSDWTIE.

sdss.jhu
ia2.inaf.it
vopdc.obspm
helio-vo.eu
cadc.nrc.ca
edu.gavo.org
esavo
astronet.ru
ivoa.net
ned.ipac
uk.ac.cam.ast
asu.cas.cz
jvo

China-vVO

xcatdb

(FEETCVOoIGZEZFELTL\B,

Sy et

SDSS,ROSAT,2dF,USNOB,FIRST
VIPERS,WINGS,PLANCK, TNG
GAIA,HESS

Heliophysics
GEMINI,CFHT,HST,JCMT,UKIRT
For education
HST,Herschel,ISO,XMM

DENIS, Gaia,SDSS, TWOMASS,2XMM,USNO
VOStandard

NED

2dF,INT,Hipparcos

LAMOST

Subaru, ALMA, Nobeyama
LAMOST

XMM




HIPS (Hierarchical Progressive Surveys)

http://alasky.u-strasbg.fr/ancillary/GaiaDR2/color- * &R —4 (EifR) EISTEIZRDME
Rp-G-Bp-flux-map/ set>, BigeNic—59D 01w
"DM flux-color-Rp-G-Bp I 345 gaia2" progressive survey )y OENTEETRVO 1 > —

T];I%so:;cic;mm?sﬁm;(‘) components for)lﬂux-clopkp(}-BpIMS gaia2 progressive survey. j I /r Zo

« IRTE 8oo FELA L DEHIKT —H W
NMEER RSN TLD,

gaia2
* Type: colored HiPS image
* Best pixel angular resolution: 25

* Max tile order: 4 (NSIDE=16) < — N .
+ Available encoding tiles: jpeg ° Z JVO J AX A L \ z H I P S
o Tile size: 512x512 (&
* Processing date: 2019-05-21T08:5'
+ o HiPS builder: Aladin/HipsGen v S % % ( t L \5
= * Coordinate frame: equatorial
o Sky area: 100.0% of s 53A°n erver o

* Associated coverage maj
* Property file: properties
* Base URL:

bk s it http://aladin.u-strasbg.fr/hips/list

/GaiaDR2/color-Rp-G-Bp-flux-map

- 4 [#] onign | ype HIPS fist URL
Eavin 1 {A]  _vo | image |nttp/jvo.na
This survey can be displayed by Aladin Lite (see above), by Aladin Desktop client (just open the base URL) CEFCA ima cataloq j
or any other HiPS aware clients. -
(*) HiPS is a recommended International Virtual Observatory vfa\ Lroe.ac.uk lima J@ Cdfa,'o g|nt
at any location and at any scale. HiPS has been invented b; c. .114F). _— -
designed for astronomical scientifical usages (low distorsion, true pixel values...). Image
PADC image hi
IPAC image ht
IER ANU image  |nt

Aladin ZFIF U TEZRD :
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http://aladin.u-strasbg.fr/hips/list
http://alasky.u-strasbg.fr/ancillary/GaiaDR2/color-Rp-G-Bp-flux-map/

Alad | N https://aladin.u-strasbg.fr

« ISR ANSRINIRXFT—F1Z>24S— (CD

- BT —4. HAYOTT—HDRIKERR,

« > 20,000 UEDF—FY MMZ VO A>2AF—T1TARECLD
Tt— |\T§ﬁ"fu

- EREICHIOIT—5 (FARIBIER) Z2A—/\—FOv ~

D55 APanSTARRS A SDS5 AZMASS AGALEX A Gaia A Simbad ANED +

i Collections [~ | HSCDR2wide color-i-r-g Spitzer IRAC134-RGB-bright GALEXGRS AIS FUV . 5
Imaee r S
W Gammarray This panel is dedicated to U a r U
sy browse, to filter, and to
| L% select the data collections
| optical that you want to load, te

B Skymapper
SDSS

display and to process in A
Aladin, These collections U rl l I Ie - a l I I
represents 3l public

W crHTLS astronomical dats available

M Swift js on the net: several

| MANA thousands of sstramical

. DECaPS image collections, catalogs,
i oes s tables, spectra provided by

I PanSTARRS the Centre de Données

I Hso astranomiques de

oSS 180" x 180 180" x 180 180" x 180 Strashourg and other data

M DECaLS XMM PN ob4 SCUBA 850em alWISEW2 providers ser the world
¥ 7E1% Mellinger color optical survey . compatible with the Virtual
| PHAS

Observatary protocals and

J-PLUS-DR1 (.l 2018) standards. For each
MINI-P AS-PDR201312 (Decenber, 2013) callection, you can select
M BASS various access mode S U Z a U
@ ¥ DES DRI LineA color depending of the nature of
8 GTC Public Archive the data, for instance the
I nfrared progressive access (HiPS), o
. VETA - only on a specifie region, M X I
| ukDss ete.. Youcanakoload ‘ N
W UltraVista
| 2mAss \‘w.,,_u_ B o x B A2, s /P 1 SCUBA 8BS 0w
I 5 @ cosipiHI .
B UKIRT-WFCAM
| wisE oot AL cos 1P [ Meliinger ) cole S
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i HsT oicer BN, COs (P raINISE 2
| =0 HSTI Mzllinger color. HI e T2 JEED, ot (7 MM PN )
i e prop 2B, C0S 17 [ GALEXGRE/ #!
e 03 D 0 1 1 Spitzer IR
I HERSCHEL
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I APEX
JPE-PRI 850um
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I Ges-lines
I Data base N .
| Catalog L —
Cube Q ~ 16,05 00,4740 +08 22 48
: :nf\\\avy - |

1 Gl @ O=smns:
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https://aladin.u-strasbg.fr/

Aladin tUtOI‘ial BANIREWG (S tutorial F X NEZSER
Bl Z (F

A dvancec SN0 ( 3 1 N AN N1O)( < . I .

“\('h anc ("'d Ubdb(’ Of HIP‘S (Hl(] M()(‘S https://www.asterics2020.eu/dokuwiki/lib/exe/fetch.php?media=open:w
[ixploring large catalogs within non-trivial spatial p4:hipsmocvi10-2018jul.pdf
coverage, de Im( d by |)| ichtness cuts and/or the

il Sl oz . FRSOEES -5ty NOEECE
Caroline Bot and Thomas Boch, CDS iﬂ% jjg Dg}_g%$ﬁ%§_57‘ilﬁo

-first presented at “Detecting the Unexpected, Discovery in the Era of Astronomically Big Data” Space

Telescope Science Institute, February 27 — March 2, 2017

:zﬁzz%:rgssg:zsz:::sﬂ;w « Extinction map Z#IA LT E(B-V) =
, QN 0 ~ 0.5 OWEEDT —HZIRRT D
/ﬁo

- BRRELTESNIEHYOTZT—4
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 TOPCAT (C5 —&¥rix )
S—=J0vY bR EZIERT 7575,

VOTT: Virtual Observatory Text

This is a hands-on tutorial demonstrating an advanced usage of Hierarchical

Progressive Surveys (HiPS) and Multi-Order Coverage (MOC) maps in Aladin. Using this Trea S u res t L \ 5 -U'/r '\ (: VO tOO| O)

document, you will learn how to handle a problem like : “I have a set of images. I would

J - A3
like to select regions in my observations that are above a given threshold in another t u to rl a I teXt b\ i & w t 5 5 o

survey (e.g. at low extinction), retrieve objects from very large catalogs (e.g. Gaia + WISE)

in these non-trivial shapes and not-necessarily-connected regions, and combine them to htt D //d C . CI 'VO . O rCI /V OTT

visualise some quantities (e.g. color color diagram).



https://www.asterics2020.eu/dokuwiki/lib/exe/fetch.php?media=open:wp4:hipsmocv10-2018jul.pdf
http://dc.g-vo.org/VOTT

http://www.starlink.ac.uk/topcat/

Topcat

» Mark Taylor

> R4 REEOTOY b

> —A3O0—-HILT 7
)L 0— K9 540,
VO —EZANSERIS
o] §E,

> EBHAOTDo0OX
W FHEREIR &S

» VO Tool DR TI&HF] ==

l= , éntb\go e ";ﬂ:.@a

Niaich Tahles

T e
2 28 Do X = ole |6 @]

2

‘ =

[ Histogram et

(=

15
SD5S_PETMAG

Frame Xy G Znam s



http://www.starlink.ac.uk/topcat/

U0 Odd/d O 010 0.PDd
: : . : ODIE
Tutorial: Exploring Gaia data with TOPCAT and STILTS
() - - 'S -
Mark Taylor, i HV 1=
University of Bristol,
m.b.taylor@bristol.ac.uk 5
1 Cluster identification #1: Messier 4 in proper motion space i [ ]
2 Cluster identification #2: Hyades in phase space )
3 Match Gaia and HST observations
4 Local Herzsprung-Russell Diagram
5 Local Herzsprung-Russell Diagram using STILTS De <l CO ¢
d ||
— Plane Plot || [ sky Prot I I
Window Layers Subsets Plot Export Help Window Layers Subsets Plot BExport Help
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https://github.com/mbtaylor/tctuto/releases/download/asterics-vo-school-4/tctuto.pdf

JVO PO rtal http://jvo.nao.ac.jp/portal

. HRHBD VO U—EINDIRREITHERE
e Gaia hAOJT—HDEE+RFEH—EX
« Web J5HY— FTCOFT—4~0]R{bHEE

FEZEEE, ALMA - L EREEESEOWUBEH ST — 5 DBUS

I3paneselVirtual Observatory LA P e %
=) IAstronomy Cnt&}\ 2 ’ : R
INationalfAstronomical Observatory'of Japan . : '

- . >
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Va, il
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b
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SRR i, e - ﬁ s

VO Search ALMA FITS Archive Nobeyama FITS Archive

Nobeyama

r‘ﬁ.a - N A Radio

Observatory

JVO portal VO search page Download the reduced Subaru Search, View, and Download Search, View, and Download
version 2. You can access to the  data. Suprime-Cam, MOIRCS, the ALMA data cube in FITS the Nobeyama data cube in
VO Crawler DB at THIS page or HDS. format. SV data, Archive, FITS format. FUGIN, COMING,
JVOSKky. Older version of JVO WebQL demo. StarFormation.

portal (version 1) is linked from

here.

“

@ p
m I am a guest Login

-

Acknowledgement

(3

b,

d
- pe include
) sing A jcation

in your publ

Gaia Catalog Other resources

N “‘1
y'ys

Other Resources

Gaia related source catalogs. AKARI FIS image | Subaru
Gaia DR1, Gaia DR1 TGAS, Deep Survey Catalog | IRSF
Gaia DR2 LMC/SMC/BMC Survey


http://jvo.nao.ac.jp/portal

VO Crawler DB

- EFE/QX VO H—EXICH UEXRICHIZD TH®RZREIT (Crawling)
- ¥ERZIVO X5 LARDTIEL DB (CE R,
- 21,781,870 LO—FrZERICHEKRE - V— b

| VO Crawler DB

Dataset List About VO Crawler Change Log

To download the data: Check the checkboxes of the data you want, and click the "download” button. By clicking the "download” button at each row, you can download the data of the corresponding dataset. By clicking the "download™ button at the
header of the table, you can download all the checked data.

To quick-look at the data: Check the checkboxes of the data you want, and click the "WebQL" button.

Criteria unchecked in the checkbox are ignored.

1. Region of Interest 2. Other Search Conditions

Center Coords or Target Name |Crah | |J2000 (FK5) v| O i id >
|__ v| [ dataset? ® ascending order O descending order

Sample Format

Search Radius |‘|0 | [arcsec ~| target?

Polygon I:l faciliy?  =[Chandra ~|or- |

instrument? =|ACISIChandra v|or|

Update

Mumber of data : 122

Number per page :
orderBy : id asc
Download File

all the checked dataset name target Cente;:ﬁoo i Fdi); re:::éuset:lfn i wave:l,'ngth size Facility Instrument format
MB

data

# Data ID

O

Download Chandra CRAB 05h34m21

SR FITS WebQL Observations PULSAR +22d00m52

1.9799 - 1025x1024  1.2400e-10 - 354.928  Chandra image/jpeg
Download Chandra CRAB 05h34m31

45100000820 FITS WebQL Observations PULSAR +22d00m52

L9799 - 1025x1024 .2400e-10 - 764.095  Chandra image/jpeg
Download Chandra CRAB 05h34m31

45100005282 FITS WebQL Observations NEBULA +22d00m56

9789 - 1024x1024 .2400e- - 87.665 Chandra image/fits
Download Chandra CRAB 05h34m31

45100005283 FITS WebQL Observations MNEBULA +22d00m56

9789 - 1024x1024 .2400e- - 56.668 Chandra image/jpeg
Download Chandra CRAB 05h34m31

SR FITS WebQL Observations NEBULA +22d00m56

L9799 - 1025x1024 .2400e- - 80.763 Chandra image/fits
Download Chandra CRAB 05h34m31

45100005285 FITS WebQL Observations NEBULA +22d00m56

.9799 - 1025x1024 .2400e- - 56.466 Chandra image/jpeg
Download Chandra CRAB 05h34m31

45100005286 FITS WebQL Observations NEBULA +22d00m52

L9799 - 1024x1025 .2400e- - 93.717 Chandra image/fits

Download Chandra CRAB 05h34m31
FITS WebQL Observations MEBULA +22d00m52

o o oo oo o o

45100005287 L9799 - 1024x1025 .2400e- - 62.785 Chandra image/jpeg



http://jvo.nao.ac.jp/portal/voc.do

Subaru Suprime-Cam mosaic image archive & VO Crawler DB D&

http://jvo.nao.ac.ip/portal/subaru/spcam/dr2.do?action=datasetinfo&datasetld=100136%2B022400

| Subaru Suprime-Cam DR2: Sky Info

List of data at a given sKy region and availability of data at its neighbors Image data collected by other facilities

Sky ID : 100136+022400 Facility Instrument Number
AKARI FIS 8
Mosaic List Neighbor AKARI IRC 1
ALMA -
CFHT MegaPrime 50
List of mosaic data in this sky region CﬁaF: dTra WEC?QM 0
Chandra ACIS-
Download ; Chandra HRC-I
all the checked data mage GALEX GALEX
Lo GALEX GALEX Far UV
SUPM1985C80702825F00 [ webQL GALEX GALEX Near UV
VO Search HST ACS
HST ACS/SBC
Download HST ACSMWFC
SUPM1985DBFAQ3B32400 WebQL HST COS/MUV
YEIEET HST MASTHST ACS
HST MAST.HST.NICMOS
Dovina HST MASTHST.STIS
SUPM1985BC9404534C00 WebQL HST MAST HST WFPGC2
VO Search
HST KICMOS
Toin HST MICMOS/NIC3
SUPM1985FEAA04609400 WebQL HST STIS/CCD
VO Search HST WFC3
HST WFC3/IR
Dovnload HST WFC3/UVIS
SUPM1985C12902B25900 WebQL HST WFPC2
VO;Search HST WFPC2AWWFC
couss foncel  SPIRE
ersche
SUPM19864BA10480E200 oL PN 4 ELAMINGOS
KPMNO 4m NEWFIRM
PTF -
SDSS -
SDSS SDSS
. - — Spitzer IRAC
ALMA FITS Archive (C RS
Subaru Subaru/Suprime-Cam
Subaru Suprime-Cam
UKIDSS WFCAM
UKIRT WE-CAM
VLA MAST VLA-FIRST
VLA, WLA,

data id Call



http://jvo.nao.ac.jp/portal/subaru/spcam/dr2.do?action=datasetInfo&datasetId=100136%2B022400

-0.0120

« FITS Vié@er running on

sity [Jy/beam]

ean Inten:

FI | S W bQI . ST : SUPM139B770E03138500
e . . 4 % a: 1eh 1= 39.49
o . ey 5: 2° 3' 45.3"

~ ALMA . UL S @ o ‘

Y SR | - Subaru
| Suprime-Cam

i server
duplex, real-time

client PR the Rust language
a web browser WebSocket API (HTTP, WebSockets)

the Web browser - . .
No need to download : ! T
FITS HTML5 : H libvpx
: : JavaScript ] ‘ (Google VP9 video
Intel SPMD P
Pixel data are received SVG (d3js) nte rogram codec)

from the server and they WebGL (three js) Compiler (efficient SIMD)
are rendered in the
browser using JavaScript
library.

WebAssembly (native

speed video decoding) i
X265

Enable to cut-out sub- libyuv (real-time HEVC video

image to reduced data (image scaling) encoding)
size to download Christopher Zapart (2018) ADASS


file:///C:/Users/yshirasa/Desktop/Work/JVO/2020/200905_光赤天連/fitswebqlv4.mp4
file:///C:/Users/yshirasa/Desktop/Work/JVO/2020/200905_光赤天連/fitswebqlv4.mp4

PyVO https://pyvo.readthedocs.io/

« XKE VO JIL—TH i Eix> THFEL TLVS VO Xt Python /o —=
- Astropy Affiliated Package
> IRTO (AFED) VO H—ER(CH UL T—DOES 1 —ILTT IR
« Astroquery:
> Astropy Coordinated Package (Astropy 70> 120 hHEIE)
> T —EXRBICARINET 57 O0CAADES 1 —I)LZFIA

@ astro) :docs astropy @ index Modules | Search https://nasa-navo.qgithub.io/navo-workshop/

Notebooks Index
Page Contents PyvO
PyVO
« Introduction
+ Installation

ource Installation - s . .
This is the documentation for PyVO, an affiliated package for the astropy package. . . . _
» Requirements ° [ O pactad o asIoRy packeg ckRe -html: Quick Reference with an overview of everyt

ting started PyVO lets you find and refrieve astronomical data available from archives that support standard IVOA virtual observatory
s Data Access service protocols.
* Registry search , P S & cataloas Using salish auerie J I.html : Science User Case - Inspecting a Candidate List
» Using pyvo o - - =

Introducton ...~~~ All notebooks

_Il.html: Preparing a Proposal on NGC 1365

s.html: Cheat sheet for querying catalogs/tables

ess data which is not available via the Virtual Observatory standards, try the astropy affiliated
ry (and, of course, ask the data providers to do the right thing and use the proper standards for
html: Cheat sheet for VO Tables

nstaltfaton ...~/ CS_Image._ html: Cheat sheet for accessing images

PyVO is installable via pip.
s.html: Cheat sheet for accessing spectra



https://pyvo.readthedocs.io/
https://pyvo.readthedocs.io/
https://nasa-navo.github.io/navo-workshop/

PyWO 1—5 -« >4l

#!/usr/bin/env python3

Suprime-Cam 7—%
import pyvo as vo CI)1§E§¥§

service = vo.dal.TAPService("http://jvo.nao.ac.jp/skynode/do/tap/spcam")
resultset = service.search(

“"SELECT * FROM ivoa.obscore”

" WHERE s ra between 34.4 and 34.5"

" AND s dec between -4.8 and -4.7")

row in resultset:

ra = row["s ra"][e]

dec = row["s dec"][0]

fov = row["s fov"][0]

filter = row["em band name"].decode()

url = row["access url"].decodel()

print(f'{ra:10.6f} {dec:18.6f} {fov:10.6f} {filter: <10} {url: =<28}')

$ ./sample-spcam.py

34.476596 -4.799992 0.594277 I-A-L598 http://jvo.nao.ac.jp/skynode/do/download/spcam/public/siav2/SUPM1986376704610300
34.476593 -4.799992 ©.594277 N-B-1010 http://jvo.nao.ac.jp/skynode/do/download/spcam/public/siav2/SUPM1984D6B403B2D900
34.476606 -4.799998 0.594197 W-J-V http://jvo.nao.ac.jp/skynode/do/download/spcam/public/siav2/SUPM1984BD850350BBO0
34.476622 -4.799988 0.594237 W-5-1I+ http://jvo.nao.ac.jp/skynode/do/download/spcam/public/siav2/SUPM1983BEF904714300
34.476613 -4.799998 0.594078 W-C-RC http://jvo.nao.ac.jp/skynode/do/download/spcam/public/siav2/SUPM19847B5903D37200
34.476603 -4.799985 0.594118 N-B-L497 http://jvo.nao.ac.jp/skynode/do/download/spcam/public/siav2/SUPM198574CS503E00BO0
34.476600 -4.799976 0.594197 W-J-B http://jvo.nao.ac.jp/skynode/do/download/spcam/public/siav2/SUPM19857BF50350E400
34.476613 -4.799987 0.594158 N-A-L503 http://jvo.nao.ac.jp/skynode/do/download/spcam/public/siav2/SUPM1985ABO603827A00

#!/usr/bin/env python3

# Suprime-Cam =—45H—EX®D
import pyvo as vo IJ \J ng_“ g*ﬁ%

services = vo.regsearch(keywords=['Suprime-Cam'], servicetype='tap')

for s in list(services):
print(f'{s.ivoid} -- {s.res_title} -- {s.access url}')

$ ./sample-registry.py
ivo://jvo/subaru/spcam -- Subaru Suprime-Cam data service -- http://jvo.nao.ac.jp/skynode/do/tap/spcam
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Comment [ umbor |
Use of VO tools: TOPCAT

Use of VO tools: SIMBAD 333
Use of VO tools: Aladin

Use of VO tools: Vizier

Use of VO tools: VOSA

Use of VO services: SVO Filter Profile Service.

Use of VO tools: STILTS

VO project (GAVO) acknowledged in the paper. Use of Millenium database.
VO project (GAVO) acknowledged in the paper

Use of VO tools: CASSIS

Australian All-Sky Virtual Observatory (ASVO)

VO project (SVO) acknowledged in the paper.
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