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Analysis of the Interstellar Medium of Isolated GAlaxies
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Public Collections

Single Object / Single Line Em

SMA BODEGA
Below 0 Degrees Galaxies

30 FITS Files

Pixel Dimensions 256x256x25
2D Spatial + 1D Velocity + 1D Polarization
12 CO 21 Molecular Transition

WSRT WHISP
Westerbork observations of neutral Hydrogen in Irregular and SPiral galaxies

o 33 FITS Files

* Pixel Dimensions 512x512x127

« 2D Spatial + 1D Frequency + 1D Polarization
* HI21cm Transition
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RESTful Interfaces and Testing Web Forms

Prototype Interfaces

L
L cCf amiga.iag.es: o . =
fglcaccrss @ dople 3 Googletos DN YouTube W Wikipeda ) Sesame [ oo marcadores

Heme | Sz Archive.

SIAv2 Archive Prototype

Home | BODEGA | WHISP | Search | About | Admin

Home

This prototype i an implementation of a VO 30 Archive for two collections of velocity ling datacubos of galaxies 1 provides functionalties
compliant with Istests [Y0A efforts in Simgls Imape Access standards. i intends to be & flexials framework a to rapidly implement potential svalutions in
the SIA, AccessData and Datalink standards, as well as for the Image and ObsCare Data Models [t is expected that it will provide DataAccess
functionaliies, and it will sen 10 damonstrate the implementation of SUA standards

The Virtual Observatory

The Virual Obsematory (V) is the vision thal astronomical datasets and other resources shauld work as a seamless whole Many projects and data
cantres worldwide ara working towards this goal The Intemational Virtual Obsarvatory Alliance (VOW) is an organisation that debates and agrees the
technical standards that are nasded to make tha Vi possible. |t alse scts &z & focus for VO sspirations, & framewark for discussing and sharing Wi ideas
and technology, and body for promoting and publicising the WO

Simple Image Access

The Simple Image Acces (SI4) interace defines a protocal for retiisving image data from a varisty of multidimensional astronomical image/cube rapositories
through a undorm interface. The interface is meant to be reasonably simple to implement by senice praviders. A query defining & multi-parameter query is
used 1o query for candidate images. The serice retums a list of candidate datasets formatted as a VOTable. Far each candidate image an access raference.
URL may be used to retrieve the image Direct client-ditectad sccess to 3 remote image/cube dataset is alsa provided. Images may be retumed in @ variety
of formals including FITS, ofher astronomical image formats, and various graphics formats. Referenced images are oflen computed on the iy, e.q.. as
cutouts fom larger mages

Requirements

The technical raquirements nasdad 10 implamant this pronf-of concept SUAR2 sarver are the falloming
* MySOL Serer Engine
« Django Web Framevork vi 6
+ |Python Nolehooks Framework

Ths ek has baan c02 ana svaz0 . c0-Enancad by MICINN 30 FEDER s A0 thi Junts 04 Aadalseis (Spain) giaet POS.F OMA4205.

http://amiga.iaa.es:900

Discovery SIAVZ Generic AccessData Services

Click [FILL] on the right to populate the forms with default values.

* http://amiga.iaa.es:9000/sia Web Foms

Pixel Cutout [FILL] - WGCE13
o . o - = [FILL] - NGC3110
° . . ‘wo Nsvo.amiga.laa.esmtsiavi:l FILL] - NGC2559
. . . - Operation [rutaut [FILL] - NGCF175
R 0 e [FILL] - HGCE247

[FILL] - NG:CT022
[FILL] - NG:CE792
[FILL] - NesCeB31
[FILL] - NG:C3672
[FILL] - NG:C4030
[FILL] - NG:C4984
[FILL] - NG:C5054
[FILL] - NGC232

[FILL] - NGsC1 34

[FILL] - NG:C4433
[FILL] - NG:C4866
[FILL] - NG:C1808
[FILL] - NG:C5937

DEC (pix) 285

Full Characterization Metadata o

Chan. step (pix)

* http://amiga.iaa.es:9000/sia/metadata o

Position Velocity Plane

* http://amiga.iaa.es:9000/form/metadata -

Opersien ‘pv [FILL] - MGCST1 3
L] RA(pix) 128 [FILL] - NGC1087
[FILL] - NGC441 8
D ata L I n k DR 6 128 [FILL] - NGCO0S
Channels (pix) 0 24 [FILL] - NGC1084
P deg) 118.6 | tbeth Eastwants [FILL] - NGCS861

[FILL] - NG:C1385
[FILL] - E493G15
[FILL] - NG:CI86
[FILL] - NG:C1687
[FILL] - NGC157
[FILL] - NG:C1482

* http://amiga.iaa.es:9000/datalink w3 ]
* http://amiga.iaa.es:9000/form/datalink =




Discover / SIAv2 Input

VET:N o LT3 (o) gSTRGIE=object/Single-emission-line

edium of Isolated GAlaxies

» Discover datasets observed with :
 Discover datasets within a specified r

Search criteria
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Spatial Axis

Observed red-shifted
frequency as in

Coordinstes ("ra,dec" in degrees];

Energy Axis .
Frequency instrumental set-up
Central value (HZ): Width (Hz:
Frequency search criteria prevall over lreloc ity
4 )
Velocity
Central walue (kmis): Wickh (kmsz]:
Collection \. J

Data collection: ‘E/ LINE param
linked to VELOCITY param




Analysis of the Interstellar Medium of Isolated GAlaxies

Use Cases for Radiolnterferome

2.1.5 FOV

2.1.6 SPATRES

Maximum Recoverable Scale
Instrumental Parameter

Provides the maximum angular scale structure that may be recove
with a given instrumental set-up. ‘
Larger structures in the sky are "resolved out" and cannot be detected.

Discover observations performed with values greater than a
"Maximum Recoverable Scale* param, so we are sure we
do not miss any small structures in the sky.

2.1.16 SPECRP

In spectral velocity radio datacubes, resolving power (more used in optical
wavelength observations) may have its analogue in the concept of
“channel width™ usually measured in units of velocity.



Other Input Params

2.1.7 EXPTIME
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User translates into “Searching data with flux/brightness constrainec
In broadcasted discovery queries different instrumental set-up/sensitivi

2.1.9 COLLECTION 2.1.10 FACILITY 2.1.11 INSTRUMENT | 2.1.14 TARGET

What to do wrt. case-sensitivity and strict-equality for these string-valued params?
These params suit well for services discovery in the Registry
Target could be translated to coordinates by a name/coords look-up service like Sesame.

2.1.4 POL 2.1.13 CALIB

Define constraints on “atomic values”
Range syntax could be replaced by multi-valued OR queries



‘ Discover /SIAv2 Result
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g Target Velocity Spectral Collection

§ Name RA (%) Dec (%) Type Bar Ring Diam (") PA{°*} Incl{®*} LogLB Line Central Value (kmis) Bin (km/s)  Central Value (Hz) Bin (Hz) -

"8 NECET S 234758 -29.4183 Sbe 1 o 175 1186 4649 10.4 12C021 1450.08 20,0011 BODEGA

- WGEE3110  151.009  -6.474523 SBh 1 o B9.0 1760 E4.88 12021 4989.95 15.899498 BODEGA

_E_" MGS25859 124275 -27.4558 SBhe 1 o 200 368 642 12¢021 1540.04 20,0005 BODEGA

E‘ MGEC317a 153676 -28.8717 Sah 1 o 144 855 TB.2 101 12C021 1040003 20.0005 BODEGA

5 WGECAZAT 204812 1788472 S4B 1 o 22z 17017 381 1067 12C021 1339.98 15.89497 BODEGA

;'E MGS1022 396362 -6.677S SBa 1 o 1845 BY.63 5987 987 12¢021 1430007 20,001 BODEGA

b WECETHE 224895 -1.09111 Sb 1 o 3086 agda  y:R3Ir 10482 12C021 1898818 15.8987 BODEGA

E WEC4EST 182087 -3.33278 50-a 1 o 225 1528 3867 1024 12C021 109002 20,0004 BODEGA

3 MNGCIET2  171.26 -9.79528 Sc a o 284 6.5 8616 1066 12C021 1840012 200013 BODEGA

5; MGE40230  180.098 -14 She a o 254 g.88 40.0 10.3 12¢o021 1440.04 20,0005 BODEGA

g MNGEC4984  187.239 1548164 50-a 1 o M3 45.0 471 10021 12¢o21 1239.87 15.8973 BODEGA

- MGCEDS4 189244 -16E347 She a o273 17111 8705 1066 12C021 16300 200 BODEGA
HNGE232 10,6908 -23.8617 SBa 1 1 8490 1718 4736 12C021  BE49.71 24,9989 BODEGA
NEE134 TAA083  -33.2442 S4B 1 o 1480 4988  ¥7.3 1063 12¢021 184008 20,0011 BODEGA
WGEC4433 186911 -8.27833 S5ABa 1 o 418 327 7941 1062 12C0Z1 0 294014 20.0M BODEGA
MGC4EEE 181286 -0.461944  SABC 1 o 144 3973 BY9.6T 1041 12¢021 1540.03 20.0004 BODEGA
MECS1808  TEA2E2  -37.4131 Sa 1 1 108 136.01 8387 1040 12¢021 1020003 20.0005 BODEGA
WECAY3T 232692 -2.82044 S4B 1 o 40 17527 A747 12021 2779.83 15.89587 BODEGA
MGSAT13  220.048 -0.29 SABb 1 o 304 11.0 4818 1043 12C021 1839.86 15.9985 BODEGA
HES1087  41.605 -0.488611  SABc 1 1 180 1203 33z 1028 12¢o21 1530.08 20,0011 BODEGA
WEC4418 186727 -0.87758 S54Ba 1 o 330 6536 E8.18 12C¢o21 205801 20.0M BODEGA
HGCa08 J57692  -21.2339 SABC 1 o 178 TEE3 &7H 1081 12Co21 1480.04 20.000% BODEGA
MGS1084 41,4096 -7.57861 Se a o174 355 46.0 10.3 12¢o21 138007 20.001 BODEGA
WNECARET 22737 1132417 S4BE 1 1 284 1492 B947 10481 12C021 183884 15.8982 BODEGA
MGC13858 543679 -24.4014 SBc 1 o 175 34 A3.0 101 12021 14801 200013 BODEGA
E493G16  117.183 -26.2464 She a o 30 14932 82467 12¢021  2630.14 20,0011 BODEGA
NECH8E 38.3929  -39.045 Sah 1 1 23z 2806 3806 1026 12C021 194008 20.0006 BODEGA
MWGEC1EET 721442 -B.32 SABe 1 1 B1.0 0.0 39,59 12021 447996 15.899498 BODEGA
MNGC187 269417 -5.396349 S4B 1 o 204 281 B1.74 1053 12¢021 1640.09 20,0011 BODEGA
MEC1482 A8.6621  -2048024 50-a a o 14986 10729 B34a8 12C021 184005 20.0005 BODEGA
ClE0232 121.78 341 HI 21em A2490.0 1395820000.0 194312 WHISP
ClE0105 36.0704 333542 HI 21cm 553.0 1417720000.0 19531.2 WHISP
Cls0449 162.56 738435 HI 21em 1262.0 1414380000.0 195312 WHISP
Cls01a88 109.975  B1.7833 HI 21em 1733.0 1412300000.0 976562 WHISF
ClE0235 122615 458472 HI Z1cm 581.0 1417680000.0 19531.2 WHISP

CIGO724 241.8 36.75 HI 21cm a080.0 1378570000.0 78125.0 WHISP
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cover /SIAv2 Nietadata Result
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Discover /SIAv2 Netadata Result

Analysis of the Interstellar Medium of Isolated GAlaxies

Target Properies
ﬁgetF‘rnpemes.OpticaIAngDiameter \ 306 Arcsec phys. diameter;pbys.angSize

TargetProperies Velocity 1924 4 ks phys veloc
TargetPropeties. Redshift sro.redshift
TargetProperies.Distance [T [ae pos.distance

< TargetProperies. PA a8.48 deqg pos.posAng
TargetPropedies.Inclination 7237 deqg sre.arbitalinclination
TargetPropeties MaorphologyType 30 sre.marph;src.maorph.tvpe
TargetProperties.Bar 1 sre.marph.param
TargetProperies.Ring 0 sre.maorph.param
TargetProperies. BTe 11.274 phys. magsbs.bol
TargetPropetties MFIR 10677 []

wgetF‘rnpeﬂies.LngLE / 10.82 [7]




edium of Isolated GAlaxies
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CharMelocitwxis

ﬁr.\e’elnciw&xis.unemame

Charvelocitydxis LineRestfrequency
CharMelocitydxis. Location

CharMelocitdxis Coverage Bounds. Extent

Charvelocitybsis Coverage. Support.Extent. Limits HiLimit

CharMelocitdxis Coverage. Support. Extent

khar.veII:u:itg.rm{isEampling.SampIe.E}dent

Charelocityduxis Coverage. Suppont.Extent Limits LoLimit

/

Instrumental Provenance

FProvenance. OhsConfig.Facility. Mame

Provenance. ObhsConfig.Instrument.Mame

ﬁrwenance.Dbannﬂg.Max&ngScale
Frovenance. Postprocessing Bmaj
Provenance.Postprocessing Bmin
FProvenance.Postprocessing Bpa

Provenance.Postprocessing. Tapering

Qwenance.F'|:|Stprnceasing.DverSampling

12C0 3N

2.30537a7e+11

189495850.0

499962.0

1639500.0

2139360.0

199987

Rk S

ShiA,

341093

1.90091

T0.7954

rer /ISIAv2 Metadata Result

Hz

mrs

mrs

rirs

mi's

mrs

mrs

deq

arcsec

Arcsec

Arcsec

meta.id;spectline

em.freq;spectline

phys veloc.rotat

phys veloc

phys weloc.rotat

phys.veloc.rotat

phys veloc

phys veloc

meta.id:instr tel

meta.id;instr

instr.param

instr.hearm

instr.beam

instr.bearm;instr.param

instr.param

instr.param



llar Medium of Isolated GAlaxies
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Derived images

MOMENT ZERO

-05'00"

Dataset Access

FITS File - | Broadcast

applicationfits

meta.ref.url

rmeta.number

kilobytes

2100000

2050000

2000000

1950000

1900000

1850000

1800000

1750000

1700000

2 .
o
8 ACCESS
o -1°05' 30"
8
[a} Access.Reference
~06"00" Access. Format
o Arcess.Size
14" 587 22°
R.A. (2000.0) _
Aladin
MOMENT ONE Aladin Applet
i - ~ ~
- _ ] "
—05'00" [~ A > e
. -
- . ~ Py
o~ e - -
o w s ':
8 ¥ o g R
<] - ‘ o W =
S _1005'30" f——nts _Qn‘. nl
v . P = : :
8 5
o E s - 3
£ a ¥ .
~06'00" |- - e
s » N
2 14" 58 22" 20°

R.A. (2000.0)

m/s
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Propose /Datalink

DataLink service info in Discovery and

¥<REZ0URCE type="meta™ utype="adhoc:service =
<PARLM name="resourceldentifier™ datatype="char”™ arraysize="*" walue="iwo://amiga.iaa.es/sia/datalink™ ==
LPARAM name="standardID™ datatype="char™ arravsize="%" walue="ivo:/ fivoa.net/stdDatalink#links-1.0" />
LPARAN name="accezsURL" datatype="char’™ arraysize="%" walue="http: //http:/faniga.iaa.ez:9000/datalink™ =
¥ GREOUP name="inputParams"-
< PARAN name="RE3PONIEFORMAT™ datatype="char™ arraysize="+%" walue=""/,>
v VALIE 5
ZO0PTION walue=""/>
<O0PTION walue="votahle™/ =
<OPTION walue=""application/x-wotabledwml™ /=
< /VALTE 5%
ZPARAN name="ID" datatype="char”™ arrayzsize="%" walue="" ref="primarvID"/ >
< fGROTE-
< /BESOURCE>

What is this DataLink service proposing as additional related links?

» The service must be invoked to answer this question

It could be useful to add a mechanism (e.g. <GROUP name="outputParams">)

* Provide a description of the DatalLink service as number and nature of the links given
« This may be done only if the pack of links is the same for all the IDs in the archive

» The same mechanism could be applied for the description of ad-hoc services

» DALI already offers the MAXREC=0 mechanism to provide empty VOTables responses



Pack of Links proposed by DataLink

1. Characterization metadata in VOTable format
* http://amiga.iaa.es:9000/search/sia/metadata?ID=ivo://svo.ami
*  http://www.ivoa.net/rdf/datalink#model

2. Datacube in FITS format
1. http://amiga.iaa.es:9000/media/data/BODEGA/FITS/3Dngcl1667.fits
2. http://www.ivoa.net/rdf/datalink#preview

3. Pixel cutout based on specified user params / FITS or PNG format
1. http://amiga.iaa.es:9000/accessdata
2. http://Iwww.ivoa.net/rdf/datalink#cutout

4. Position velocity plane based on specified user params / FITS or PNG format
1. http://amiga.iaa.es:9000/accessdata
2. http://www.ivoa.net/rdf/datalink#cutout

5. Moment zero based on specified user params / FITS or PNG format
1. http://amiga.iaa.es:9000/accessdata
2. http://www.ivoa.net/rdf/datalink#moments<

6. Moment one based on specified user params / FITS or PNG format
1. http://amiga.iaa.es:9000/accessdata
2. http://www.ivoa.net/rdf/datalink#moments

7. Velocity profile for a spatial aperture based on specified user params / PNG format
1. http://amiga.iaa.es:9000/accessdata
2. http://www.ivoa.net/rdf/datalink#sciencedata

8. Azimuthally averaged radial profile of zero moment provided in PNG format
1. http://amiga.iaa.es:9000/accessdata
2. http://www.ivoa.net/rdf/datalink#sciencedata

Analysis of the Interstellar Medium of Isolated GAlaxies

Ad-hoc
Services
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lract /Pixel Space Operations

Ad-hoc services info in Dat

vFEZOURCE Cype="meta”™ utype="adhoc:zervice” ID="momentzero”>
<PARLN name="accessURL" datatype="char"™ arraysi=ze="*" walue="http: //http: /faniga.iaa.es:9000/accessdata™ />
¥ GROUP name="inputParams’-
LPARAM name="operation’” datatype="char”™ arraysize="%" value="moment’ =
“PAEAN name="ra min” datatype="double”™ units="pix" walue=""/>
<PLEAN name="ra max” datatype="double”™ units="pix" walue=""/>
“PAEAN name="dec_min"™ datatype="double™ units="pix" walue=""/x
“PAEAN name="dec_max" datatype="double”™ units="pix" walue=""/%x
“PARAN name="chan min"™ datatype="double”™ units="pix™ walue=""/;>
<PARAM neame="chan max" datatype="double” units="pix" walue="";*
<PARAM neame="flux min" datatype="double” units="" walue=""/%
<PARAM name="flux_max"” datatype="double” units="" wralue=""7%
SPARAM name="ID" datatype="char”™ arraysize="%" value="" ref="primaryID" /=
<PARAM name="order”™ datatype="char”™ arraysize="%" walue="zero” />
¥ PARAN name="format”™ datatype="char™ arraysize="*" walue="">x
v VALTES>
<OPTION VALUE="image/fits"/>»
<OPTION VALUE="image prng"”/ =
< /VALTTES>
< /PATAN-
< fGROTE
< /RES0URCE-
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Which input params are mandatory?

» <PARAM use="required”> mechanism

Are these single-valued or multi-valued params?
How to declare default values?

Which is the nature of the response?

« VOTable

 Image product




Extract /Pixel Cutout

Pixel Cutout

ICs Iix-'l:u:ﬂsvn.amiga.iaa.esf#siav?ﬂ
Cperation Il: Utout

Rt iz o 2565

DEC (pix) 0 255

Channels (pix) 0 24

v
QU
[~
<
T
O
o
D
-—
~
o
-
—
o
~
[ =
=
&
-
<
T
-
e
L
—
[
QU
=
-—
—
o
el
v
=
o
c
<<

Chan. step (pix) 2

Format

Erwiar .

SingleChannel MultiChannel Subcube
Slicing Slicing Extraction
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3 Extract /Position velocity Plane
U
E:
“_5 Position Velocity Plane
> o Iiw:ﬂsvn.amiga.iaa.esf#siau?ﬂ
i:— Operation Ipxr _________________
e e
& R (pix) s | B
o
= DEC (pix) 128
b
% Channels (pix) 0 24
% P&, [deg) 3.68 Novth Eastwards
<
3 Length (pix) 125
Format

-| Enviar
Form is pre-filled with galaxy PA value

NGC2559

Cutting along arbitrary angles
in velocity axis

VOPT (m/s)
Jyfbeam

o
Radial offset lon.
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Moments
Order

1D

Operation

& (pix)

DEC (pix)
Channels (pix)
Fluee

Format

Enviar |

Extract /Moments

imiga.ias. esftsia:3

Imnm ent

a 255
o 255
a 24

005769 202273

Form is pre-filled with flux values

NGC4433

< .
S | s
.
-1 e -4 .-
E - T -
= - g N
s L : - l.‘.\-‘
S .
e 12
% T —
- b
'I e
R.A. (2000.0]

2050000

95000 %

aaaaaa

Velocity Weighted Integrated Emission



Extract /Spectral Profile

Spectral Profile

C» Ii'-m:ﬂaxrn.amiga.iaa.eaf#sia@:?

Operation helncit‘_-,-‘pmﬁle

Rl (pi)
DEC (pix)
Height (pix)
Wit (i)

P& (deg) 176.0

Enviar

Form is pre-filled with galaxy PA value
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NGC3110

4800000 4900000 5000000 5100000 5200000
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Extract /Radial Profile
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Well suited for operations and extraction operations on Images
COORD and SELECT params (Theoretical Simulations Data) slig
The name AccessData may be confusing -> Accesslmage

Keep it simple - over sizing standards may be counter-productive

Single param/axis and compatibility with SIA discovery params
» Accesslmage
« Complex Transformations on Images /Cubes

Atomic 3-factor semantics in input params
» Generic Dataset Access in Multidimensional Space
 Filtering Operations in Pixel Space performed on single datasets

Well suited for broadcasted queries producing virtual images of the sky on-the-fly
Specific operations on single datasets may be provided as ad-hoc services

VO Registry
» Complex services like Accessimage mean complex discovery of services
« Users would like to discover very specific services for specific purposes



