South African Virtual Observatory

A New Era of Data Intensive Astronomy in Africa
(SAAQ Virtual Observatory Initiative)

Sudhanshu Barway
South African Astronomical Observatory (SAAQO)

s . Ad e L & p S MO AR 4 £ 2
R ff g b ghes T gt -é‘ gy A A e A Lo A i o)
Yoo by T S L e A e R A N
Ty g S o AR M R RS . A
p YT » AT L R ot ot A PR

sl i

e A e by rog R R me s § SRt e e g vy S0 ST R A AN

PR ABen Wep WA bl G B I 68 S ,:--.;,-‘:-.'. o T R BT GO S Sy T e
4

—
3,

kL A - e 4)
By BNy aA T A v S et R



The Changing Face of South African Observational Astronomy

Optical & NIR Astronomy

South African Astronomical Observatory (SAAO)

Small telescopes - |1.9m, |.4m(IRSF-Japan),|.0m, 0.75m, 0.5m...
Small automated telescopes - UK, Germany, USA, Poland

South African Large Telescope (SALT) - 10m class telescope
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The Changing Face of South African Observational Astronomy

Radio Astronomy

HartRAQO, KAT-7, MeerKAT, SKA
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The Changing Style of South African Observational Astronomy

The Old Way Now

« Large & homogeneous Future
observations & surveys Multiple sky surveys (10°
(~10° - 10° sources) sources per night ) and

* Archives of pointed archives (~PB)
observations (~TB)

* Pointed, heterogeneous
Observations (~ MB-GB)

« Small samples of objects
(~10-1000 sources)

South African Large Telescope (SALT) ~01 TB/Year
Square Kilometer Array (SKA) ~10° TB/second (raw data)

I

Virtual Observatory



Virtual Observatory

A Virtual Observatory (VO) provides a scientific
research environment with a collection of
interoperable complex data sets, software tools and
applications which utilize the power of Internet or
WWW to conduct astronomlcal research educatlon _
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Virtual Observatory

® WWW -all the docs in the world inside your PC

® VO - all the database in the world inside your PC




SAAOQ Virtual Observatory Initiative



http://www.saao.ac.za/resources/virtual-observatory
http://www.saao.ac.za/resources/virtual-observatory

SAAOQ Virtual Observatory Initiative

Initiated VO activities at SAAO

(Prof. Patricia Whitelock & Prof. Phil Charles)

* With the help from Astrogrid VO
project (Prof. Nic Walton)
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SAAOQ Virtual Observatory Initiative

VO activities at SAAO

e Data Archive System Developments




SAAOQ Virtual Observatory Initiative

VO activities at SAAO
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* Data Archive System Developments




SAAOQ Virtual Observatory Initiative
VO activities at SAAO

Data Archive System Developments
(SAAO-SALT-VOI collaboration™)




SAAOQ Virtual Observatory Initiative
SALT VO Data Archive System (SALT-VODAS)

In collaboration with SALT and VO-India project

Some ScreenShots —
Basic Search

Source Name
Resalve By simbad  'NED | Resolve |
Ra (hh mm §s.5)
(dd mm ss.s) (J2000)

(arcmin)

Reset | | Submit




SALT Banner Goes Here

Data Archive System Login Register Help
Search Switch to Simple Search

COne SearCh messssssmm—  Conesearch

Source Name
0.g.- PG1150-035, EC14012-1446
Resolve By @simbad  ONED
Ra (hh mm ss.s)
Dec © (dd mmssis)(J2000)
Radius ] (arcmin)

Proj ect pa ram ete rs I PrOIQCt parameters

Proposal code / Partner OR

(k Select a partner country E

Proposal title

Science category Disabled
Proposal type Disabled
Investigator

Observation parameters e Qbservation parameters

Instrument & Filter CAny W Ay 18]
Start-date
Observation date @
=)/
End-date P
&)
Exposure time (seconds)




SAAOQ Virtual Observatory Initiative
SALT-VODAS

Some ScreenShots —
Result page

SALT Banner Goes Here

Alad i n Showing page 1 of 4. Total records: 20 Vi ew / Add

<<first <prev 1 2 3 4 next> last>>

Object: PG1150-035 , Ra: 12 01 454, Dec:-03 45 40.60 , Radius: 100 aremin Comments

(hh mm (dd mm Observation Observation ~ Exposure Observation  Detector Proposal
Flle Target $5.9) 85.8) Date Time (seconds) Filter Pl Instrument mode mode code Proposal Title Semester  Year

bxpS20086040194 fits o . . Slot 2007-1- WET Observations of Pulsating
Aadin PG1159-035 120147  -0345:39  2008-04-04 19:39:41.0 02 B-S1  Buckiey ~SALTICAM = IMAGING mode RSA15 White Dwarfs

DXS200804040195MS  poiiganss 120147 034539 20080404 1930410 02 BS! Bukey SATICAM IMAGNG St 2007t - WET Observatons of Puisating o007 | YewlAdd
Aladin mode RSA-015 White Dwarfs Comments

bxpS200804040196.fits "~ . . Slot 2007-1- WET Observations of Pulsating
Aadin PG1159-035 = 12:01:47 -03.45:39  2008-04-04 19:39:41.0 02 B-S1  Buckley SALTICAM  IMAGING mode RSA15 White Dwarfs

bxpS200804040197 fits . adEe y an y Slot 2007-1- WET Observations of Pulsating
Aadin PG1159-035  12.01:47 03:45:39  2008-04-04 19:39:41.0 02 B-S1 Buckley SALTICAM  IMAGING et RSA-015 White Dwarfs

bxpS200804040198.its s g . Slot 2007-1- WET Observations of Pulsating
Aadin PG1159-036 = 12:01:47 -03.45:39  2008-04-04 19:39:41.0 . - Buckiey ~ SALTICAM = IMAGING RSA15 White Dwarfs

1 2007
2007

2007

Home Back




SAAOQ Virtual Observatory Initiative

File: bxpS200804040194.fits

Object: PG1159-035 RA (hh.mm.ss): 12:01:47
Instrument: SALTICAM DEC (dd.mm.ss): -03:45:39
Observation mode: IMAGING Date: 2008-04-04 19:39:41.0

Filter: B-S1 Investigator): Buckley
Exposure: 0.2 Proposal: 2007-1-RSA-015

Pran o T LS

Comments

id1 2010-10-22 14:27:09.0

Object PG1159-035 this comment is submitted on 22 Oct 2010

this is ancther comment

bxpS2
Aladin

bxpS20080404019
Aladin sdn 2010-06-22 11:42:46.0

bxpS20080404019  this is the third comment
Aladin

bxpS20080404019

Aladin sdn 2010-08-28 12:12:14.0

KT§§§00804M019 This is a new comment.

- sdn 2010-06-22 11:41:25.0
W

<<first <prev 1 2 3 4 next> last>>

Home - Back




SAAOQ Virtual Observatory Initiative
SALT-VODAS

Some ScreenShots —
Cone Search

SALT Banner Goes Here

Data Archive System

Showing page 1 of 4, Total records: 20
<«first <prev 1 2 3 4 next> last>>

Select (hmm  (ddmm  Obsenvaton  Observaion  Exposure Obsenvaton  Detector  Proposal
File Target 5.9) 5.9) Date Time (seconds) Fiter Pl Instument  mode mode code Proposal Tile Semester Year  viewComments

bxpS200804040194.its 20071 WET Observations of
n- PG1169-035 034539 19:38:41.0 Buckley RSA15 | Puisating White Dwarfs

bxpS200804040195.fits Slot 2007-1- WET Qbservations of View/Add
Adin PG1169-035 120147  -0345:30  2008-04-04  19:39:410 02 Buckley = SALTICAM  IMAGING = RSA01S Puisating Whte Dvars 1 2007 -
bxpS200804040196.fits

1 DR N 0 ] Slot 2007-1- WET Observations of View/Add
Aadn PG1159-006 120147  -0345:39  2008-0404 1939410 02 B-51 Buckiey SALTICAM  IMAGING mde  RSAOS  Pulsaing e Dvar 2007 Commerts
bxpS200804040197 fits " " - St 2007-1- WET Qbservations of View/Add
Adi PG1159-006 120147  -0345:39  2008-04-04 1939410 02 B-51 Buckiey SALTICAM IMAGING mde  RSAQS  Pulsaing Whie Dwars 2007 -
bxpS200804040198.its

Slot 2007-1- WET Qbservations of View/Add
Aladin

PG1159-0306 120147  -0345:39  2008-04-04  19:39:41.0 02 B-51 Buckley SALTICAM =~ IMAGING RSATS  Pulsaling Whis Dviars

<«fist <prev 1 2 3 4 next> last>>

Show Selected Rows In GoogleSky Google Sky Map

Home - Back




SAAOQ Virtual Observatory Initiative
SALT-VODAS

Google Sky Interface -
o Display query results on a Sky-Map as labelled markers
o To display the footprint of a cone search on a Sky-Map




SAAOQO Virtual Obseryv

itory Initiative

SALT-VODAS

|12:10:24.9 . |12:6:6.5 |12.'1:48.11 |11:57:29.71 |11:53.'11.31 |11:4_8:52.91 |11:44:34.51
T
; ~
-1:92:16.48 | dd NED : B D -1:32:16.4
-1 16 Plan to a , SIMBAD, -4
= DSS & ADS
Search Object
. Object: PG1159-035
i E RA: 12 01 45.97 YL
el 0.0 " DEC: -03 45 40.60 S asb 0
To view all observations for this object, click
here
earch object in Datascope
-3:50:40.9 =N . . '3"50"402
-4:59:53.11 -4:59:53.1
*
( mo;.l 12:10:24.9 - 12:6:6.5 12:1:48.11 11:57:29.71 - 11.'53V:11.317 11:48:52.91 1121:44:24. 51 " torms of Use




NVO Portal: DataScope Response

VA‘;‘v @

Virtual Astronomlcal VAO Home e Ty TR Hostedby.
Observatory HEASARC
NASA/GSFC
— ™1
Data found(320)  No data Errors(32)  Waiting(0) 100% complete

Position:12 01 45.97,-03 45 40.60 Resources/hits: 5874/61127 Cache age:19.694 hours

Summary

.................................................

Matching Resources These resources had data in the specified region.

Click on the

checkbox to select the data for download or analysis.
name to view the catalog data and select files.

7 to see the metadata for the resource.

When the number after the name is given as nn/mm you have selected nn of the mm files indexed in that resource. Click on the resource name to select files within such resources.

Download selected resources from the Summary tab.

Help

(-I Major Multiwavelength Services

| DADS (200) ?

| ONED(images) (0/4) ?

| O Simbad (45) ?

| O SkyView (0/47) ?

(-l Images (Data in one or more FITS files)

= Multi | (C)CADC (0/16) ?

CADC/HST (0/16) ?

| MAST Scrapbook (0/1) ? || (] MAST-Scrapbook (0/1) ?

'~/ Optical | (1DSS (0/1) ?

SS1B(0/1) ?

| ODSS1R (011) 2

| ODSS2 (013) ?

Ipha (0/1) ?

| CHST Previews (0/8) ?

| CSDSS (0/5) ?

SSDR2-Color (1) ?

| OSDSSDR2-G (0/3) ?

| CJSHASSA (0/4) 2

[&

EE

| MACHO Image SIAP (0/64) ?|| (CJNEAT (0/1) ?
[=

SDSSDR2-1 (0/3) ?

| O'SDSSDR2-R (0/3) 2

| O'SDSSDR2-U (0/3) 2

E
B
EE

SSDR2-Z (0/3) ?

= Radio | (JFIRST (0/1) ?

GBS (011) ?

NVSS (0/1) ?

| OPMN (0r1) 2

| OvLss (0r1) 2

= Infrared | ()2MASS (0/3) ?

2MASS ASKY AT (0/24) ?

e

2MASS QL (0/24) ?

| CISSA (0/4) ?

SFD100m (0/1) ?

Ddust (0/1) ?

| DIRAS (0/4) ?

| CIRIS (0/4) 2

=/ UV|| CJEUVE (0/4) ?

GALEX (0/2) ?

| O GalexNear (0/1) ?

| OWFC (012) 2

=) X-ray | JPSPC1 (0/1) ?

PSPC2 (0/1) ?

PC2cnt (0/1) ?

RASSALL (0/3) ?

=) Other | (JDSS ESO (0/8) ?

O|0(|of|a|o

HST/SIAP/PREVIEW (0/8) ?

SF
GalexFar (0/1) ?
PS
R

OSAT SIA (0/48) ?

| O PSPC2exp (01) ?

| ORASS (0/1) 2

[-| Lists of Observations (Data in one VOTable)

= Multi | JHETE2 (9128) ?

| OHSTWFPC2 (4) 2

| OHST (54) 2

'~ Optical | (JHST (84) ?

= Infrared | (JHST.NICMOS (8) ?

| O SubaruPFC (36) ?

| OHSTFOS (5) ?

| OHSTHSP (3) ?

(JHST.STIS (31) ?

=/ UV| JEUVE (2) ?

UVE (2) ?

| OFUSE (1) ?

| CIVE (30) 2

TUES (2) ?

= X-ray | JEXOSAT (6) ?

OSAT (5) ?

~|Gamma-ray | (JCOS-B (16) ?

|ouIT(2) 2

| OHUT (1) 2

| OIVE (30) 2

= Other | (JRASS Photons (710) 2

denis (572) ?

gsc1 2(27) ?

| Dgsc2_3 2 (1499) ?

| O nomad (1467) 2

| O sdssdr5-photoob; (2718) ?

sdssdrS-phototag (2718) ?

| (Jtwomass-xsc (10) ?

|
|
|
|
|
|
|
|
|
|
|
|
|
| | ORASS3 (073) ?
|
|
|
|
|
|
|
|
|
|
|
|
|
|

| Cxmm2p (14) 2

|CE

[=

|OR

| [(JGRO/EGRET (33) ?
[=

[=

| Otycho2 (7) 2

ucac2 (51) ?

IE
| (") sdssdr6-photoobj (2718) ? | (7] sdssdr6-phototag (2718) ? | (Jtwomass-psc (348) ?
[=

| O usnoa2 (495) ?

| Cusnob1 (1456) 2




SAAOQ Virtual Observatory Initiative
VO activities at SAAO

e Data Archive System Developments




SAAOQ Virtual Observatory Initiative

SALT Visibility Calculator Android App™

25 Ml B 9:14 am

» A A ® :
Nightly VicAnnual V Help About Annual V Help About

SAST (hrs)

Target:- SIMBAD n 1930 2030 2130 2230 2330 0030 0130 0230 0330 Y430 0530
DECHN 5-11-2012 2456237 (AL

The night begins on 4 November.

- N - .
o —

Sun Set: 17:05 UT Sun rise: 03:34 UT

Evening Twilight: 18:35 UT Morning twilight:
Moon set: 08:33 UT Moon rise: 21:45 U

Minimum target distance from Moon: 107°

70%

*Christian Hettlage (SALT) & Santosh Jagade (VO-I)

20:30 22:30 00:30 02:30
UT (hrs)
— Source Accessible to SALT Bright Time Track Duration




SAAOQ Virtual Observatory Initiative
VO activities at SAAO

e Data Archive System Developments
_+VO tools developments
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SAAOQ Virtual Observatory Initiative
VO activities at SAAO

0 Host mirrors of astronomical databases (SAAO-CHPC
collaboration)

NASA Astrophysmal Data System (ADS) mirror site -
-- i htt //saaoc pc.ac. za/ |
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SAAOQ Virtual Observatory Initiative
VO activities at SAAO

SAAO-ADS Mirror

The ADS bibliographic services are now available from several sites worldwide:

The ADS bibliographic services are now available from several sites worldwide:

. [ Mmap | sat | Ter | Earth |
[ Map | sat | Ter [ Earth | E

ASIA
(2 % %o
/! NORTH .

@ ] AMERICA @

North > \

Am(:!rica Aliantic @

Ldean
Ig::aer;t:‘c AFRICA
Africa @

Ocean Australia

. | sou
Sout N - MERI
merk Y r QOcear
Q Indian Oce: AUSTRALIA

FOWERED EY ©2012 Google -

FOWERED BY
®2011 le - Coogle
COUSIC Term 562?8:6 _)8 Terms of Use

View ADS Mirrors in a larger map View ADS Mirrors in a larger map

Harvard-Smithsonian Center for Astrophysics, Cambridge, USA

Centre de Données astronomiques de Strasbourg, France

University of Nottingham, United Kingdom

European Southern Observatory, Garching, Germany

Astronomisches Rechen-Institut, Heidelberg, Germany

Institute of Astronomy of the Russian Academy of Sciences, Moscow, Russia
Main Astronomical Observatory, Kiev, Ukraine

Pontificia Universidad Catdlica, Santiago, Chile

National Astronomical Observatory, Tokvo, Japan

National Astronomical Observatory, Chinese Academy of Science, Beijing, China
Inter-University Centre for Astronomy and Astrophysics, Pune, India
Indonesian Institute of Sciences, Jakarta, Indonesia

South African Astronomical Observatory

Observatdrio Nacional, Rio de Janeiro, Brazil

Harvard-Smithsonian Center for Astrophysics. Cambridge. USA

Centre de Données astronomiques de Strasbourg. France

University of Nottingham, United Kingdom

European Southern Observatory. Garching. Germany

Astronomisches Rechen-Institut, Heidelberg. Germany

Institute of Astronomy of the Russian Academy of Sciences, Moscow, Russia
Main Astronomical Observatory, Kiev, Ukraine

Pontificia Universidad Catdlica, Santiago, Chile

National Astronomical Observatory. Tokvo, Japan

National Astronomical Observatory, Chinese Academy of Science, Beijing, China
Inter-University Centre for Astronomy and Astrophysics., Pune. India
Indonesian Institute of Sciences, Jakarta. Indonesia

Observatério Nacional, Rio de Janeiro. Brazil




SAAOQ Virtual Observatory Initiative
VO activities at SAAO

e Data Archive System Developments

VO tools developments
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SAAOQ Virtual Observatory Initiative
VO activities at SAAO

VO is a powerful medium for education, research and outreach

o SAAO VO has started programmes to train students with NASSP

o Student projects to demonstrate the interesting and latest results astronomy
using variety of online data archives and VO tools/applications.
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SAAOQ Virtual Observatory Initiative
VO activities at SAAO

VO is a powerful medium for education, research and outreach
(SAAO-OAD collaboration)

o SAAOVO & IAU-OAD has started a programme to train students/teachers using
VO workshops

AsTROW (Astronomy Teaching and Research Orientation Workshop)
Oct I5 I9 20I2
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South African Virtual Observatory

|. Excellence in Research

Combine world class multi-wavelength data with SALT & MeerKAT
2. Human Capital Development / Astronomy technology development

Take a lead in defining data management standards and protocols & software
development
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South African Virtual Observatory

IProvide SA community access to international multi-
twavelength databases and the tools to use them effectively.

"""Ensure that the data produced by the big science projects in
§ South Africa will ultimately be accessible to the community.

i i




Thank you



http://www.saao.ac.za/resources/virtual-observatory
http://www.saao.ac.za/resources/virtual-observatory

