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The Aladin timeex

 What we would like:

— Resource discovery by time constraints
— Time plots (time series)
— Time coverages (collections of time ranges)

* Aladin provides good responses for Space.
Why not reuse the same recipe for Time ?
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Time exercice level1...

* How to know the time system of our data
(format, scale, observer, offset).

Notably in VOTable:
— TIMESYS ?
— GROUP, VODML serialization ?

* For easy interoperability, which reference time
system can be used ?



.. in Aladin proto

* Presently, no time meta information in
VOTable => Aladin prototype uses heuristics

& CDS/)/ACA/5S/163/ catalog

VOTa b|e format Visible Coo Name Description Unit Datatype uco
i ] RA _RAJ2000 Right ascension (FK5, Equinox=12000.0) (co...|deg double  |pos.eq.ra;mets.main
.Table J/ACA/58/163/Cata|Og 2 DE _DEJ2000 Dedination (FK5, Equinox=12000.0) {compu, .. |deg double  |pos.eq.dec;meta.m...
. . - 0, . . 3 [~ recno Record number assigned by the VizieR team. ... int meta.record
-assuming Time column 15 (proba=90.0%) timesys unknown (assuming g o 2tar Sbad colon, adied by the 05 T
TDB/Ba rycentric) 5 [ Star Cepheid ID (OGLE-LMC-CEP-MNMMN) char meta.id;meta. main
. . & [ Field (OGLE-TIT field {(LMCHMM. M) char meta.id;obs. field
-assuming RADEC in degrees column 1 for RA and 2 for DEC 71 ™ 0GLE OGLE-TII database rumber it meta.id
& [ Mode Mode of pulsation char meta.code;src. var
[RA:O (proba=1000%) DE:l (prObazloOO%) PMRA:_]- (pr0b3=0-0%) PMDEC:_]- El [~] RAJ2000 Right ascension, equinox 12000.0 "him:s™ char pos.eq.ra
- 0, — — 0, — . 0, i [~ DEJ2000 Dedination, equinox 12000.0 “dimis” char pos.eq.dec
(prOba_O'OA)) X=-1 (prOba_O'OA’) Y=-1 (prOba_OOA))] i [~ <Imag> ? Intensity mean [-band magnitude mag float phot.mag;em.opt.
_Coordinate system refe rences found: iz [ <Vmag> ? Intensity mean V-band magnitude mag float phaot.mag;em.opt.V
" " [ Per Period {longest period for double and triple ... |d double  |time.period
|D= JZOOO => eq_FK5 Eq=J2000 [ e_Per double  |stat.error

Uncertainty of the period
2 Time of

imum brigh double

=> RA/DEC coordinate conversion not required: ref="J2000" => FK5(J2000.0) to

float

[ src.var.amplitude
|CRS [+ R21 ? Fourier coeffident R_21_ float stat.fit.param
[~ phi21 ? Fourier coefficent {phi}_21_ rad float stat. fit.param
-found CSV DATA (f|e|d sep:Tab record Sep:\n) 19 [ R31 ? Fourier coeffident R_31_ float stat.fit.param
. . 20 [ phi31 ? Fourier coefficent {phi}_31_ rad float stat. fit.param
-Found 3 lines CVS header with dash separator 2| LC Plot the light crve thar  |meta.refuurl
22 ] PerM ? Shortest {double mode) or Medium (triple ... |d double  |time.period

-assuming Time format:JD timeOffset: 2450000.0

* Reference time system: JD(TDB,Barycentric



The reSult... E—

* Detection of catalogs containing
temporal measurements (epochs)

* New kind of panel
=> Time view panel

* Ability to draw any time

series in these times views
(TIME column vs another column)

* Ability to cross select objects
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Aladin v10.0 *** BETA VERSION (based on v10.0

Available data — 21352 / 21355

OGLE - VI light curves of LI
2 5) ASAS. Variable stars catalc
» [l HST photometry of M33 stell:
>) MAF2009 - ubvy{beta} phc
ASAS Galactic fundamental
» [l BV photometry of stars in NG
25 OGLE - VI light curves of L
25 OGLE - VI light curves of L
» [l NGC 1502 UBVIc photometry
2 &) Photometric survey for M3
2 %) ISM polarization towards N
v [l V1light curves of LMC dassic
- Catalog of fundamentz
) Parameters of 23 cand
» [l Moscow Digital Variables in Fi
OGLE - Type-II and anoma
251 LMC Cepheids in OGLE and
ASAS edipsing binaries witt
2) VIc photometry of NGC 67!
» [l OGLE variable stars in NGC 6
2) OGLE - Period changes of ((—
%) OGLE II SMC edipsing binal
2 1) Ephemerids of edlipsing bin!
» [l IvB mag of LMC ellipsoidal va
2¥) OGLE edipsing binaries in L
25 OGLE-I - VI photometry of
» [l OGLERR Lyrae in LMC (Sosz)
OGLE-DIA - DIA OGLE2 car
- n OGLE high proper motion sta
» [l OGLE I1. VI photometry of G
OGLE - QS0 candidates in |
» [ OGLE-II DIA microlensing eve
» [l OGLE-II. Cepheids in IC 1613
5] Contact binaries in OGLE-I
» [l OGLE DIA. Catalog of LMC ar
» [l OGLE microlensing events in |
» [l All Sky Automated Survey Ca
2~ &) Astrometry of variable star
» [l OGLE LMC BVI photometry (L
2 1) OGLE-CL-LMC - OGLE LMC
2% OGLE-CL-LMC - OGLE Multy
» [ BVI photometry of OGLE LMC
» [l OGLE UBVI phot. in Baade's \
- . BVI photometry of OGLE SMC
25) OGLE LMC star dusters BV]
» [l All Sky Automated Survey va
» [l OGLERR Lyrae VI photomet!["
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File Edit Image Catalog Overlay Coverage Tool View Interop Help

DSS SDSS M2MASS RWISE GALEX PLANCK R AKARI XMM R Fermi Gaia Simbad NED +
DSS2 color .
L3
o
»
-
*> .«N
Eq',,
Jr . v, 6.696°'x 2.784° =
Time x Per
20
8
10
0
1996-12-02 (1996-12-12 [1996-12.22 {1997.01-01 1997-01-11 1397-01-21 1997-01-31
qrid «:tudL{r n‘o{lh DDm-DJHiuiew mﬁh [Plane @2] atalog = RIO oA | Search
recno |niStar| Field | OGLE Mode R&12000 DEJ2000 |<Imags|<voag: TN - rcr TO A
L] LMC100.7| 88847 F 05 17 01.46|-69 15 14.4[15.756|16.63 2.8873707| 0.0000013| 455.46302
L] LMC103.5| 14088|10 05 17 02.03]|-69 38 51.7/13.669/14.565| 4.8720944| 0.0000183| 454.87658] {
L] LMC100.6| 17006|F 05 17 09.62|-69 13 13.8]15.571|16.319| 2.9038253| 0.0000018| 455.0838
L LMC103.5| 76642|F 05 17 18.05/-69 32 59.7|14.717(15.432| 4.7935125| 0.0000053| 453.51973
™ LMC100.7| 34440|F 05 17 24.74|-69 20 57.6|13.865/14.585| 8§.1702063| 0.000008 | 451.29238
L LMC100.7| 34446|10 05 17 26.54|-69 20 06.7]14.073/14.726| 4.4205628| 0.0000154| 453.67234
m LMC100.6| 34055|F 05 17 30.73|-69 12 02.3]15.222|15.885| 3.0779567| 0.0000012| 453.566
[! LMCI100,81110158| F Q5 17 31.771-69 25 11.4114,388]15,058 5,.3830851] 0,0000035| 451, 218 [E
[

NIV )

AFADIN

OGLE

e Regime: Optical
e Sources loaded: 3 37!
o Total: 3 375

Catalog of fundamental-mode,
first-overtone, second-overtone,
double-mode and triple-mode
Cepheids in the Large Magellanic
Cloud (catalog)

size B=-"————1%
opac. = 10 +
zoom = 1 +
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Time exercice level2...

* Can we have a computer dedicated system for
manipulating time
— Fast, interoperable, multi-resolutions,
packageable...

* We did MOC for the space (S-MOC),
why not reuse MOC for Time (T-MOC)




In Aladin proto...=

* WE reuse MOC lib as is (50 additional java code lines
for time extension)

* Proposal: TMOC conventions:
— JD(TDB,Barycentric,no offset)
— Order 29 -> 1 ps TMOC resolution
— Allow to describe 9133 years from JD=0

See Thomas Boch talk — Python Time MOC
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* We can manipulate Time
coverages:
— Generation

— Manipulation (intersection,
union, ...)
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the hierarchy nature of the MOC) =

— Packaging (as a MOC = FITS
binary table)
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File Edit Image Catalog Overlay Coverage Tool View Interop Help

inview @ ouk view

e VICW LU=l DSS A SDSS A2MASS RWISE B GALEX PLANCK A AKARI XMM @R Fermi Gaia
B HsT = DS;S}T:olor ( W
v v # . press the CREATE button to gene e resulting MOC.
F : . = e b A TMoc_CDS/PHSTISDSSg - "00 00 00.00000 +00 00 00.0000"
. A ’ .
- 2 | TMoc_CDS/PHSTIB - "00 00 00.00000 +00 00 00.0000"
2 | - none —
--none --
P
—-none —
—none —
(]
A

¥ 21 HST-B indudes the following fill

Image . + [] space cov. time cov. [] Links to orig.img.

T o
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opac. =« m} +
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B i 7 | Q@ v M3t

cont
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F

10-09 1898-07-05 2003-12-26 2006-08-21 2003-08-17 2012-03-13
@ 1 Ll 8 4 @ Q = [Plane @4] - TMoc. CDS{P{HST/SDS5q - drawn in Oms[CanBeTransp, Vi 5
coll. sort wiew filter grid  study wink multiview match = - S TR S Satie 2 &

18 Université de Strasbourg/CNRS - developed by CDS, distribu under GP Oself0src 420Mb



The live demo...

Please do not load the net for
the next 5 minutes...thanks

Load a Cepheid catalog
Draw time vs period
See the spatial / time correlation
Compare with another Cepheid catalog
Load a list of observations (SIAv2)
Draw time vs exposure
Compare with another providers
Generate T-MOC for both
Do the intersection

Interop Victoria - May 2018 — P. Fernique
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* We will build T-MOC for all VO collections. we
will start with HiPS and VizieR catalogs

* Ingest them in the MocServer
= 20 000 (1D,properties,S-MOC,T-MOC)

* Use them to filter dynamically the Aladin

discovery tree (in green the collections having at least
one observation in a given time range

Interop Victoria - May 2018 — P. Fernique



Future'levels 2 S

* Query by T-MOC
— use TMOC as a query parameter

* Space&Time MOC : merge together both dimensions in a
unigue MOC in order to have simultaneously space and time
coverage

— constraint 1: coded in 64 bits => requires to degrade space and time
resolution (approximatively 14 arcmin and 1 day)

— constraint 2: maybe too big in practice (combinatory explosion)

Interop Victoria - May 2018 — P. Fernique



Do it yourself... S8

* Proto available for tests, explorations, ...
http://aladin.u-strasbg.fr/java/AladinBeta.jar

ASOM
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!t Aladin w100 ** BETA VERSION (based on w10

File Edit Image Catalog Owverlay Coverage Tor

Available data — 21352 / 2135  Command R Projection
DS5 SD55 ZMASS WISE GALEX PLANCK AKARI XXMM Fermi Gaia Simbad NED +

o LA L L DSS2 color
» [ Globular Clusters in : zelect
OGLE - BVI photo
OB stars extinctio ﬂ
A1 KM - UBV photom: I
i oy .
» il AN gt
» il Ap O
» [l Apls phot
» [l AZh
. -
» [l Balta dﬁ
» [l MNRAS
» [l other jt:[gl
> il PAS) R
» il PASP " . | 3
» [l rPazh - : : 5 o mag
+ [ archive.stsd.edu : ! 4.741"x 1.701° E
¥ = nasa.heasarc A?Ugiptime [s]-Total-exporure-time t 1
F org.gavo.dc &
i Cube filter
L Solér SEEL Y4 {' MBI, It cadc nrc.caf sia TMOC e
B Andilary 10000 e 2":“" i THOC
B cutreach . It ik ®
Others L A0, orgy. gavo.dc I systern_ /e
b = HPS > A
. SIA2 (image |cube) . Eﬁ v _\I
Nl == i i = i B8k cos P DSS2color
cadc.nre.ca _
¢ CADC Image Search (5L
| irsa.ipac size - m e
> ned.ipac 10000
ol T iy ||‘|;uv|| I ||||’ LR TR LRCRTY N =
Fi] GAVO Data Center SIAP zoom = 1 +
. SIA (image) 1982-01-20 1995-10-09 2008-06-17
= SSA (spectrum) am Oy Pl =00 ) . N
. €S (table) arid study Ko ':n'wm‘riew -t [Wiews 827 - org.gavo.dof_swstem_fsiap2/sitewide
o TAP (t_at'le) " accessUEL | callection| publishe.. |instrume.. |position.. [position.. | position.. |position.. |position.. p051|— =
http: /A Caom: HST... . . oY . prop
Froblematic ~ WL HSTHLA HST.. [WFPC2 10.51516.. |40.95975 2| 2150 2150 10.9
caom: HST... . . .
] HSTHLA HST.. [WFPC2 10.78264.. |41.36616 2| 2150 2150 10.4
L] HSTHLA caom: H5T... [WFPCZ 10758264, [41.36616.. 2] 2150 2150 dal
select _ L HSTHLA caom: H5T... [WFPCZ 1079968, [41.36695.. 2| 1050 1050
. = (N HSTHLA caom: HET... [WFPC2 10, 55407, [41.17033.. 2| 2200 2200
f _ . =
L - all collections - [EIEY [] HSTHLA caom:H5T... |WFPCZ 10. 55407 [41.17033.. 2| 27200 2200 ] .
B [TETFPol | HSTHLA canm:HST... |WFPC2 10.57095... [41.17005... 2] 1100 1100 q
c'l' S‘Lh VEN SSE N TRETlFTl | U=THI A canm HST  lWFPr2 10 554n7 |41 170327 21 2900 2200 ‘ﬁ?l—
' [ [ — =
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