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with Amateur Astronomy ?

BAA meeting Royal Institution Andy Lawrence Nov 2009 i







The VO vision




The VO vision

* web all docs 1n the world inside your PC




The VO vision

* web all docs 1n the world inside your PC
* VO all databases 1n the world nside your PC




The VO vision

* web all docs 1n the world inside your PC
* VO all databases in the world inside your PC

* Most astronomy data are already on line
* So 1s that all we need ?




Two Problems

 Tower of Babel

— too many different web pages, formats, keywords, table column names,
access methods, passwords etc etc

— standardise !!!!

* Data Deluge

— some modern datasets VAST

— cannot "download and hack"

— need online data search and analysis services



http://surveys.roe.ac.uk:8080/wsa/gps_mosaic.jsp
http://surveys.roe.ac.uk:8080/wsa/gps_mosaic.jsp

So ...we need ...

 headsknocked-together international standards

* data services that follow the rules
» yellow pages for data (Registry)
* VO software that understands this stuff
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Thousands of datasets
Yellow pages
Lots of techy stuff

Several good software tools

Two key popular tools
— Google Sky and World Wide Telescope
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Thousands of datasets
Yellow pages
Lots of techy stuff

Several good software tools

Two key popular tools
— Google Sky and World Wide Telescope

WWT meshes with the pro stuff




Browse the Sky

& Microsoft WorldWide Telescope

w Guided Tours Community Telescope Seftings
—_——

Collections >

My Collectiorss Corstelations Solar System (Sk Ul-Sky Surveys Chandea Studees Hubble Studies Astiopholography Radio Studies

Imagery Image Ciossfade Contest Search Fiter — e
= Digiized Sky Survey (Optical. ¥ @ ———— Al bl BT S

B 4 " 8 X - f

; ~n a . a~t RA: 0Sn35m13s
Onon Nebuls Onon Nebula Umnon Nebula Bamard 30 Bamard 30 Abell 520 3 Dec: 03:1653

60:0000

& Mirosoft Workivide ... (2[4




Pro tools

AstroCrid : Home

Q AstroGrid : Home

{
search

Welcome to AstroGrid

AstroGrid is the doorway to the Virtual Observatory (VO). We provide a suite of
desktop applications to enable astronomers to explore and bookmark resources from
around the world, find data, store and share files in VOSpace, query databases, plot
and manipulate tables, cross-match catalogues, and build and run scripts to automate
sequences of tasks. Tools from other Euro-VO projects inter-operate with AstroGrid
software, so you can also view and analyse images and spectra loca ‘ed in the VO.

These web pages hold our software for downloading, as well as links to other people's
software. They also provide the help documentation, and other support material such

. I as FAQs and the Helpdesk ticket system.

Our new software (V2008.1) is released on April 1st 2008. Previous releases will still be
available for some time : see previous releases.

Read a little about the Virtual Observatory

Read a little about the AstroGrid Desktop suite.

Go to the Install area and download the software.
Have a look at the documentation in the Help area.
Start trying it out !

Acknowledging AstroGrid. If you make use of the AstroGrid system or tools, we would be grateful if you could acknowledge this use in any
resulting publications. You could use these words: This research has made use of data obtained using, or software provided by, the UK's
AstroGrid Virtual Observatory Project, which is funded by the Science & Technology Facilities Council and through the EU's Framework 6
programme.’ Use of any data discovered or accessed through AstroGrid should of course be mentioned as noted by the data providers.

Licensing and Copyright. AstroGrid software is released under the Academic Free License.. The copyright on the text used in these web pages
is owned by the contributing authors. Copyright on images used are assumed to be with the indicated or implied source as appropriate

Done

Get tools at
www.astrogrid.org

Also has links to
tools from France,
Spain, US, India etc



http://www.astrogrid.org
http://www.astrogrid.org

Browse Yellow Pages

VO Explorer - catalogue searches
) Resource Lists Contents of catalogue searches - 11 resources C4Filter result \ \
» « Examples ! _
> quasar stuff Flag... Title Capability o Valida... Date
- ' | |IRAS Point Source Catalog, Version 2.0 ﬁ-- 008-12-24
> W Treste tests XMM-Newton Serendipitous Source Catalog (2XMMi Version) =gy 2008-12-24
¥ 1} Andy’s favourites ROSAT All-Sky Survey: Faint Sources ) 2008-12-24
image resources Fermi LAT Bright Source List e ) 2009-02-17
./ Vizier AGN tables SDSS Data Release S (DRS) =y 2009-08-12
f UKIDSS DR3 s 2009-06-05
catalogue searches ; .
datab SuperCOSMOS Science Archive (SSA) CIHES 2009-02-16
atabases UKIDSS DR1 8= 2009-11-03
> b test-sub W USNO-B1 Catalogue = 2007-04-11
) seminar lists 2MASS All-Sky Extended Source Catalog - 2008-04-07
New Smartlist 2MASS All-Sky Point Source Catalog - 2008-04-07
() Information [ | Table Metadata X XML
< New Smart List | IRAS Point Source Catalog, Version 2.0 ~yy Annotate A
- % t Name IRASPSC 1voa-D ivoiinasa. heasarcfiraspsc M fFlag '@
5 Actions A CatalogService ited 2008-12-24 —
Highlight . v
Query tent Type Catalog Su survey source Lovel research
The IRAS Point Source Catalog, Version 2.0, is a catalog of some 250,000 well-confirmed i
£ Multi Query point sources observed by the Infrared Astronomical Satellite (IRAS), i.e., sources with angt yotes
B extents less than approximately 0.5, 0.5, 1.0, and 2.0 arcminutes in the in-scan direction at
\% Web interface 60, and 100 microns (um), respectively. Positions, flux densities, uncertainties, associations
known astronomical objects and various cautionary flags are given for each objectin the ca
Away from confused regions of the sky, the survey is complete to about0.4,0.5, 0.6, and 1.(
; ~ Janskies (Jy) at 12, 25, 60, and 100 microns, respectively. Typical position uncertainties are
O About = to 6 arcseconds in the in-scan direction and about 8 to 16 arcseconds in the cross-scan dire
Further Information
Selection: CatalogService
O Further Info Sou Ret o 1988IRASP.C....0J
= Rola s service-for NASA/GSFC Exg
&4 Email Curator
Waveband vge infrared
e All-Sky
£ -~ \ v
9 sﬁ)




Browse Yellow Pages

VO Explorer - catalogue searches
s Resource Lists Contents of catalogue searches - 11 resources 4
» « Examples o — Capab Valid D. IR
el ility A alida... Date !
» 3} quasar stuff g R apabi =
q- T‘ sars [ |IRAS Point Source Cataloa. Version 2.0 2008-12-24
y (Fieste tests XMM-N VO Explorer - New Smartlist
¥ .} Andy's favourites ROSAT
image resources Fermi | The search named: ROSAT image search
Vizier AGN tables SDSsS D ) Contal hich twch [all — f the followi diti
3 ontains resources which matc v of the following conditions:
catalogue searches EK;DS(S_ —_ 9
SuperCl» : —_— - .
databases UKIDSS| Service capability v is + | Image v] (o[-
> o test-sub W USNO A — ‘7 - " _) S —
» | seminar lists 2MASS Waveband ~ S M X-ray - | =
" MASS - AGN — a) | : a -
New Smartlist ZMASS Title v | contains + | 'ROSAT G || -
>
= New Smart List IRAS Poin{,
: 7| [sho rar IR
~ Actions A ‘
¢ f
ue y
SRRy The IRAS Poi
&) Multi Query point sources S New Smart List
N extents less tif - .
\% Web interface 60,and 100 —
known astron| | > Actions A
Away from co
Janskies (Jy)
O About R to 6 arcsecon
Further Informn
Selection: CatalogService O About A
@ Further Info ‘
) 5§
£, Email Curator
e - Query Text
9 ((capability = Image) AND (waveband = X-ray)) AND (title = ROSAT)
Matches 10 of 9220 resources / Update \ / Cancel \
) o D e




Search data services

Astroscope - 103 Cat. Object Services

Search for
(L] Far Ultraviolet Explorer (FUSE) - 216 results |
. Long-term photometry of - 4 resul!s"l
|_ Ephemerids of eclipsing - 3 results g
At
Position (RA,Dec) or Object Name
19.271249,-73.446993 “ ANS UV Catalogue of Point - 3 rrmlts

Search Radius (degs/arcsecs) [ ATNF Pulsar Catalog - 28 results

5.100000

(*) Degrees () Sexagesimal

Search Results |
[ HEAO 1 A4 X-ray - 3 results)
Navigate
.4, Search
- ) o’
3 g

( Go To Top \ / Clear Selection

® Cat : 2e —1\ The FUSE Observation Log - 216 results

Process [ | CGRO/BATSE Earth Occultation - 4 results |

»

> Actions

W View
I Download

4 Multi Query [ "I The APM Bright Galaxy - 3 resu Is-‘

| Atlas of warm AGN and - 1 results

& Send tables to Aladin

Send tables to Topcat

| Far-UV Point Sources - 438 results |

(T BeppoSAX WFC Obse vation Log - 11 resuits |

| \ (Calaxy -

»

{O About

—ssssy-band - 52 results |
application/x-votable+xml ! iits | /




Pipe results to other apps

TOPCAT(1): Table Browser

B2 E O

Table Browser for 1: nph-catsearch?CAT=fp_psc&RA=355.0&DEC=0.0&SR=0.1
ra dec err_maj err_min err_ang designation ji_m
355.06 -0.01215 0.06 0.06 90 23401429-0000437 14.877 A
354.923 -0.052709 0.13 0.11 1 23394151-0003097 14.773 [:

1
2

3| 355.076 -0.063874  0.35 0.24 4 23401820-0003499 16.912

4 | 354.936 -0.067378  0.14 0.12 23394461-0004025 15.42

s ——————
6 | 355.028 -0.036228 23400675-0002104 15.493

7 | 355.022 -0.028082 .19 79 23400527-0001410 16.776

8 | 354.931 -0.020214 .24 11 23394355-0001127 16.798

9 | 355.003 -0.039334 .17 7  23400066-0002216 16.639

.21
.24
.19

OOOOOOOO
OOOOOOOO

10 355.073 -0.065699 .24 .14 1 23401750-0003565 16.566
11 | 354.906 -0.016004 .28 .25 9 23393748-0000576 16.397
12 | 354.939 -0.078006 .13 .11 0 23394540-0004408 12.15
13 | 354.935 -0.056206 .13 .11 1 23394435-0003223 13.596 |V

<l >




Pipe results to other apps

TOPCAT(1): Table Browser
{%Ig‘ ’@lx Scatter Plot
T o | [Gna] |
Table Browser for 1: nph E ’ @ I I O | ‘C{}? e
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Pipe results to other apps

TOPCAT(1): Table Browser

CIFIRIE

Table Browser for 1: nph
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Pipe results to other apps

N € TOPCAT(1): Table Browser
’glg‘llx D O0C Scatter Plot
Table Browser for 1: nph- E ’ @ I l E. I E] (:L.,E" Aladin v6.0
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Three paths

* enjoy the sky

e contribute to the software

e contribute to the science

— a long tradition for the physical sky
— why not the virtual sky too ?




Citizen Science : SETI at Home

<

> SETI

Needs Qour Help e

Donate to SETI®home

Click Here for More Info
PARTICIPATE

Download

Get help

Tell a friend

Donate

Porting & optimization
... MOre

SETIi@home

STATISTICS
Top participants
Top computers
Top teams

COMMUNITY

Message boards
Questions & answers
Profiles

User search

Teams

Web sites & IRC
Pictures & music

YOUR ACCOUNT
Your account
Preferences
Certificate

Languages

E , install and run the BOINC software
used by SETI@home. When prompted, enter the
URL: http://setiathome.berkeley.edu

Have questions or need help? Contact a volunteer
using

Special instructions:
.
.

Keep your computer busy when

3 SETI@home has no work -
n:) A II'IC

Done

SETI@home is recognized as a landmark event in

Ne have been in the process of transitioning parts of our data pipeline. You may be
having trouble downloading workunits until this process Is complete - hopefully later this
week.

Welcome to , @ new web site for SETI@home participants in Iran and other
Persian-speaking countries

The UC Berkeley Astronomy Department is holding a Telescope Building Workshop and
Star Party on October 23 at 7pm in celebration of the International Year of Astronomy. If
you would like to attend, details can be found

SETI@home Project Scientist Eric Korpela discusses life in the universe in
. This is one episode in an arc relating to the late Carl Sagan's
Cosmos series.

zotero

* donate your
CPU cycles
to hunting
for ET

* worthy but
passive

v




Citizen Science : Galaxy Zoo

GALAXY ZGC»O

Home How To Take Part My Galaxies Contact Us Profile Logout

Classify galaxies

e e e * classify

galaxies fed
y 2 \/
® I o to you by

SDSS team

e real science
results !

Hanny's Voorwerp Green Peas



All-Sky
Time Machines

Super WASP
- NOW
- exoplanets

PanSTARRS
next year
killer rocks

supernovae
black hole flares




Citizen Science : Transients ?

CRTS (Catalina) Event 6774.

Logged in as mjg

New images

-l W B . . 4 > o
3 Yo s -

First we would like to understand if the set of images that you sce represents a real astronomical object,
such as a star getting much brighter, or if it is an artifact or other man-made cause that is nothing to do
with what is really happening in the deep sky.

Does this look like a real star field? Is it Real oris i

Further questions about the nature of the artifact:

[ Is there a bright star in the field, or just outside, that may be confusing things? ...more

[ Is it an edge? ..more

(7] Is there a line across the central box? ...more

[ Is there a satellite trail across the image? ...more
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(Q) 4000 5000 6000 7000
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etz el tog i on |

* human check
on computer
data mining
results




Citizen Science

Transients ?

Logged in as mjg

New images

Is this thing real ?

S

: s ¢
First we would like to understand if the set of images that you sce represents a real astronomical object,
such as a star getting much brighter, or if it is an artifact or other man-made cause that is nothing to do
with what is really happening in the deep sky.

Does this look like a real star field? Is it Real oris i

Further questions about the nature of the artifact:

[ Is there a bright star in the field, or just outside, that may be confusing things? ...more
[ Is it an edge? ..more

 human check
(7] Is there a line across the central box? ...more
[ Is there a satellite trail across the image? ...more

data mining
results
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CRTS (Catalina) Event 6774.

Logged in as mjg

Citizen Science : Transients ?

New images

Is this thing real ?

Bl PN

2% A L it B2 _
First we would like to understand if the set of images that you sce represents a real astronomical object,
such as a star getting much brighter, or if it is an artifact or other man-made cause that is nothing to do
with what is really happening in the deep sky.

Does this look like a real star field? Is it Real oris i

,& tifact?:

Further questions about the nature of the artifact:

[ Is there a bright star in the field, or just outside, that may be confusing things? ...more
[ Is it an edge? ..more

(7] Is there a line across the central box? ...more

on computer

data mining
results
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Taking the mitiative

Citizen Science examples so far are
using people as soft computers

The Pros tell the Ams what to do

But the whole Virtual Sky 1s out
there waiting for you...

Surely you can think of something
we didn't ?




Taking the mitiative

Citizen Science examples so far are
using people as soft computers

The Pros tell the Ams what to do

But the whole Virtual Sky 1s out
there waiting for you...

Surely you can think of something
we didn't ?

Over to you
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