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Analysis of the Interstellar Medium of Isolated GAlaxies

Public Collections

Single Object / Single Line Emi

SMA BODEGA
Below 0 Degrees Galaxies

» 30 FITS Files

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

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

o 33FITS Files

* Pixel Dimensions 512x512x127

o 2D Spatial + 1D Frequency + 1D Polarization
e HIl21cm Transition




RESTful Interfaces and Testing Web Forms
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Simple Image Access

Tho Simpdn g Acxms: (10 ofines 2 pestico for retrewng image data fom a variety of mutidmensional astranemical imageicube regossones

 http://amiga.iaa.es:

T b et Bt oy 1l TSR T 53 4t AYAON 1 S0RM1- G20, wmdmiad by MICTN et FIDER Yand, 04 W Jusld i Al [504i8) g

D |SCOV€ ry 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
5 . o - = [FILL] - NGC3110
. . . ‘wo fisva.amiga.aa.esitsiavz:l FILL] - NGC2558
. . . . Operation [rutaut [FILL] - NGCF175
R 0 e [FILL] - HGCE247

[FILL] - NGC1022
[FILL] - NGCET92
[FILL] - NGC4691
[FILL] - NGC3672
[FILL] - NGC4030

DEC (pin)

Full Characterization Metadata o

Chan. step (pix)

. . . Format PNG ¥ [FILL] - NGC4954
. " N [FILL] - NGCS054
L] I L] I L] L] I Enviar [FILL] - WC232
[FILL] - NGC134
[FILL] - MSC4433
. O Position Velocity Plane FILL] - a5
« http://amiga.iaa.es:9000/form/metadata | ¥
& & [FILL] - NG3C5337
’ - Cperstin ‘pV [FILL] - MGCST1 3
= RAGi) 128 [FILL] - HGC1087
[FILL] - NGC441 8
D a.ta L I n k pee e '8 [FILL] - NG 308
Channels (pix) 0 24 [FILL] - NGC1054
PA(deg) 1185 | ttvth Eastwands [FILL] - RE3C5361

[FILL] - NGGC1385
[FILL] - E493G16
[FILL] - NGCA86
[FILL] - NGC1BET
[FILL] - NGC157
[FILL] - WGC1 452

 http://amiga.iaa.es:9000/datalink o B
 http://amiga.iaa.es:9000/form/datalink




Discover / SIAv2 Input

 Discover datasets within a specified

Search criteria

Spatial Axis

Observed red-shifted
frequency as in

Coordinstes ("ra,dec" in degrees];

Energy Axis .
Frequency instrumental set-up
Central value (HZ): Wicth (Hz):
Frequency search criteria prevall over lrelocity.
4 )
Velocity
Central walue (ki) Wickh (kmsz]:
Collection \_ J
Data collection: LINE p aram

linked to VELOCITY param




ver | SIAv2 Input

Use Cases for Radiolnterferome

2.1.5 FOV

2.1.6 SPATRES

B "I"I\ b, 3

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.

Analysis of the Interstellar Medium of Isolated GAlaxies
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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.




Discaoaver / SIAv2 Input

Other Input Params

2.1.7 EXPTIME

User translates into “Searching data with flux/brightness constraine
In broadcasted discovery queries different instrumental set-up/sensitiy

Analysis of the Interstellar Medium of Isolated GAlaxies
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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 ISIAvZ Result

Target Velocity Spectral Collection
Name RA (%) Dec (%) Type Bar Ring Diam (") PA{°*} Incl{®*} LogLB Line Central Value (kmi/s) Bin (km/s)  Central Value (Hz) Bin (Hz) -
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
_;;_: MGS25859 124275 -27.4558 SBhe 1 o 200 368 642 12¢021 1540.04 20,0005 BODEGA
‘_._.3'-’ MGEC317a 153676 -28.8717 Sah 1 o 144 855 TB.2 101 12C021 1040003 20.0005 BODEGA
:‘:f, WGECAZAT 204812 1788472 S4B 1 o 22z 17017 381 1067 12C021 1339.98 15.89497 BODEGA
; MGS1022 396362 -6.677S SBa 1 o 1845 BY.63 5987 987 12¢021 1430007 20,001 BODEGA
- WECETHE 224895 -1.09111 Sb 1 o 3086 agda  y:R3Ir 10482 12C021 1898818 15.8987 BODEGA
WEC4EST 182087 -3.33278 50-a 1 o 225 1528 3867 1024 12C021 109002 20,0004 BODEGA
MNGCIET2  171.26 -9.79528 Sc a o 284 6.5 8616 1066 12C021 1840012 200013 BODEGA
MGE40230  180.098 -14 She a o 254 g.88 40.0 10.3 12¢o021 1440.04 20,0005 BODEGA
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 184312 WHISP
ClE0105 36.0704 333542 HI 21cm 553.0 1417720000.0 19531.2 WHISP
Cls0449 162.56 738435 HI 21em 1262.0 1414380000.0 1845312 WHISP
Cls01a88 109.975  B1.7833 HI 21em 1733.0 1412300000.0 47HH 62 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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over ISIAv2 NMetadata Result

:5: Target Properies

% fa,rgetF'rnpeﬂiea.@pticalﬁngDiameter \ 306 Arcsec phys. diameter;pbys.angSize

:i TargetProperies Velocity 1924 4 ks phys veloc

_% TargetPropeties. Redshift sro.redshift

?;:- TargetProperies.Distance [T [ae pos.distance

=T
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 []

\@etF‘rnpeﬁies.LngLE / 10.82 [7]




1 of Isolated GAlaxies
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Discover ISIAv2 Netadata Result

CharMelocitwxis

Charvelocitydxis LineRestfrequency

CharMelocitydxis. Location
CharMelocitdxis Coverage Bounds. Extent
Charelocityduxis Coverage. Suppont.Extent Limits LoLimit
Charvelocitybsis Coverage. Support.Extent. Limits HiLimit

CharMelocitdxis Coverage. Support. Extent

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

ﬁr.\e’elnciw&xis.unemame \

/

Instrumental Provenance

FProvenance. OhsConfig.Facility. Mame

Provenance. ObhsConfig.Instrument.Mame

mvenance.Dbannﬂg.Max&ngScale

Frovenance. Postprocessing Bmaj
Provenance.Postprocessing Bmin
FProvenance.Postprocessing Bpa

Provenance.Postprocessing. Tapering

\F‘rwenance.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

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



Dataset Access

Derived images
MOMENT ZERO
—o5'00"
)
o
2 ACcess
o108 30"
g )
a Access. Reference FITS File - | Broadcast meta.ref.url
—06'00" Access Format application/fits
by | fwCESS.SiZE &a00 kilobytes meta number
4P 5gmag
R.A. (2000.0) _
Aladin
MOMENT QNE Aladin Applet Link
L - . = ~ 2100000
- - - J-- 3
—05'00" |- S i .. 2050000
. A T m
- - N 2000000
- b
=) ) . i .
o N "’" N y 1950000
2 & — N
[=] = -~ = . —
™ o_1c05'30" | e “_Q* roa 1900000 £
. S :
U | - .
8 » . - 1850000
o > .
I 2ok ) 1800000
—o6'00" | = - i
K ) == T 1750000
e - . 1700000
28 14" 587 22° o
R.A. (2000.0)
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Propose /Datal-ink

DataLink service info in Discovery anc

¥<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 DataLink 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

o 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
e  http://www.ivoa.net/rdf/datalink#model
Datacube in FITS format
1. http://amiga.iaa.es:9000/media/data/BODEGA/FITS/3Dngcl667.fits
2. http://Iwww.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://www.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://Iwww.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

N

Analysis of the Interstellar Medium of Isolated GAlaxies
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Extract /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-

ledium o

-
e,
1)
o

Which input params are mandatory ?

o <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

Chan. step (pix) 2

Format

Erwiar

SingleChannel MultiChannel Subcube
Slicing Slicing Extraction




Position Velocity Plane

(o} Iiw:ﬂsvn.amiga.iaa.esf#siau?ﬂ

Operation Ipxr ___________________
RA& (pix) I

DEC (pix) 128

Channels (pix) 0 24

P& (ce) 3.68 Novth Eastwards

Length (pi) 128

Format

| Enviar
Form is pre-filled with galaxy PA value

MGC2559

Cutting along arbitrary ang
in velocity axis

Jybeam
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Extract INMloments

L
f Moments
; Qrder
=
:E:' D irmiga.iaa. esifsian:3
':. Cperation ImDr‘nent
T R (i) 0 255
DEC (pix) ] 255
Channels (pix) ] 24
Fluze 005769 2.02273
Format
Erviar |
Form is pre-filled with flux values
s Velocity Weighted Integrated Emission
g . ‘b-‘ .-‘-_'3\__- - p—
-‘! -
-:}%._- ‘.i ::‘_ -.- d




Extract /Spectral Profile

Spectral Profile

C» Ii'-m:ﬂaxrn.amiga.iaa.eaf#sia@:?

Operation helncit‘_-,-‘pmﬁle

Rl (pi)
DEC (pix)
Height (pix)
YWickth (pize)

P& (deg) 176.0

Enviar

Form is pre-filled with galaxy PA value

NGC3110

3800000 2900000 5000000 5100000 5200000
Velocity (m/s)
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Extract /IRadial Profile

Radial Profile on Moment Zero

I Iivn:ﬁsvu.amiga.iaa.esf#siav?:z
Operation |radialprafile

Fed (pis) 128

D (i) 128

Readiuz (pix) 128

Axis ratio (big) |1—

Binsize (pix) o]

Erviar

NGC3110

50000 T T T T T T T T

NGC3110

40000

T

30000

" 28

Dec. {2000.0)
Jy/beam -m/s
—

T 20000

T

10000

T

[ 10F = o
R.A. (2000.0)

0 20 40 60 80 100 120 140 160 180
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Well suited for operations and extraction operations on Ima
COORD and SELECT params (Theoretical Simulations Data) s
The name AccessData may be confusing -> Accessimage

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

Single param/axis and compatibility with SIA discovery params
» Accessimage
« 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 services for specific purposes
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