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‘Related reeent:IVOA developments

1. VOTable REC for tabular data with time metadata included
2. Search by time:
e Cone search REC — ongoing: extended to temporal search
e MOC REC — dev: spatial and temporal indexing (todo: std)
3. Get the photometric history of a source (Note)
4. Planning of observations:
e ObjVisSAP WD visibility of object to plan observations
* ObsLocTAP WD to facilitate coordination of observations
5. Transmission of alerts:
e VOEvents REC
e VOEvent Transport protocol REC

REC = IVOA recommendation

11/03/2020 WD = working draft

Note = idea



1 - VOTable timesmedatada

(KEY POINT: IVOA Standardisation of time annotation>

Time Scale: UTC, TT, TAI, TCB,...
Format: JD, MJD, ISQO, truncated ISO,...
Offset: e.g. JD-XXX (e.g. Gaia...)

Reference position: Topocentre, Geocentre, Barycentre,... (light-travel
correction)

TIMESYS element in VOTables (Demleitner, M., Nebot, A.,
Bonnarel, et al. 2018)

11/03/2020



2 - Search: knowswhere & when -

( Cone search extension to add a time interval for search in cats)

» Extend the protocol to query catalogs by an interval of time

e Align definition with DALI (time interval = UTC, ref. position
unknown)

* The response returns a list of astronomical sources from the catalog
whose time values lie within the time interval, formatted as a VOTable.

For complicated large areas in the sky (GWSs, neutrinos) a cone search is
not representative of the sky localisation...



Search by temporal+spatial coverage of surveys for the more complicated
areas : ST-MOC = space-time multi-order coverage map

http://www.ivoa.net/documents/stmoc/index.html

https://github.com/cds-astro/mocpy
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2 - Search: knowswhere & when -

Video Aladin + mocpy & Notebook

https://github.com/cds-astro/mocpy/tree/master/notebooks

https://github.com/cds-astro/mocpy/blob/master/notebooks/
Space%20%26%20Time%20coverages.ipynb




.

e History of a source (around a position)
e Build on the fly “SED-like” — photometric viewer
e Build on the fly the “light-curve”

* Need to annotate:
* Position
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: L - 0U CAN LOOKUP SIMBAD OR NED AGAIN, OR RUN THE VISIBILITY CHECKER US| | About ING ¥ Astr ~APublic formation wiSenrch:

. . - . 2 . Home > Astronomy > Object Visibilit)
Public Science User Portal Contact Site Map Go! [Target Name (131 (eg: Ab=l 1730 Y j <

> £50 Telescapes > Obsening g 2 |SIMBAD Lookup||NED Lookup
Science Users Information Please note: there is s 20 second tmeout should SIMBAD or NED not respond. o bj ect Visib ty — STARALT
e Object Observability

Staralt is a program that shows the observability of objects in various ways: either you can plot
altitude against time for a particular night (Staralt), or plot the path of your objects across the sky for
[o————— a particular night (Startrack). or plot how altitude changes over a year (Starobs), or get a table with

[Tl See also: Object O

‘This tool provides tables based on site, object coordinates and observing period. Times are given for the local time, including daylight saving times when applicable. SIMBAD LOOKUP RESULTS: the best observing date for each object (Starmult). For further information, click on the "help” button
Poicies and Procedures at the bottom of the page.
Telescope Time Alocation Select ste, object coordinates and observing period; then press Compute. fyou sre happy with these results, complete the "Visibilty Detsils" snd Submit
More detailed information is provided is a separate document Notes for Skycalc by Jon Thorstensen.
P | Prpons ° 8 yeEen TARGET DETAILS Mode Staralt v
Phase 2 Preparation
S st Faral Otsendloy (VLT) v Target Name 31 Target name or identifier for output (eq: Abell 1750) Night 12 v | [October ¥ | [2017 v | or date when the local night starts. Starait.
m s @ RA 00:42:44330 | Decimal degrees or HHMM:SS S (eg: 13:30:525) Startrack only.
Jates (yyyy mm dd): Dec |+41:16:07.50 | Decimal o 270)
legrees or DDMM:SS S (eg: 01:50:27.0) La Silla Observatory (Chile v
Fom: 2017 1020 W71 o (Chiel

Select one above or specify your own site with this format:

VISIBILITY DETAILS Observatory Longitude(®East) Latitude(®) Altitude(metres) UTC offset(hours)

Object Coordinates (J2000) Ex.: 289.2767 -30.2283 2725 -4
RA (0523345 Dec: -69 45 22 Select either
. & Revolution Range ®First Revolution 3369 default is AO17 revolution range: 3369 to 3551
Last Revolution| 3551 Formats can be any of these:
or name hh mm o Tdd me Ss
Date Range FromDate |01 May 2018 default is AO17 range: 01 May 2018 - 30 Apr 2019 name hh:mm:ss *dd:mm:ss
N o Dat 0Aor20is | name ddd.ddd dd.ddd
ic provided by courtesy of John Thorstensen, Dartmouth College. Jo/n. 0 Date pr

name must be a single word with nc dots. avoid using single numbers. Every entry
must be in the same format, do not use different formats with different entries. We

s Minimum visibility 5000 (minimum time the bin must be visible. Default is 5000 s) recommmend a maximum of 100 targets per submission.
Vising Astronomers .
‘Submn Coordinates 59.9 -79.2
Science Software [Submit]
Dat Handing and Products Altitudes, La Silla Observatory 289.2700E —29.2567N, 2347 m above sea level
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. - REY
RA & dec: 5 23 34.5, -69 45 22, epoch 2000.0 [ RA T Dec | 30° v Too 2
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Night (and twilight) is definec Teoes s Ta00 o 10°] S e s
R — T 2080704 1014 7000 o i g
Date (eve) moon eve cent morn night hrs@sec.z: Trane 0 1006 To00 7 ! i £
sec.z HA sec.z HA sec.z <3 <2 <15 e meorassess =] o or iy = g o=
2017 Nov 3 F 652 3.1 -245 1.6 +121 1.5 8.0 6.0 3.3 | DT 1S Temn 0T 16%0 Teomn o 8 26 2 o2 za S
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- Proceased: 2017/10/12 at 10:21:34 UT. isooc  Newton Group of Telsscopes. Lo Palma.
SkyCale provided by courtesy of John T D th College. Jol. Tho @d

Different services have different inputs / outputs
Facilitate the work by having some level of standardisation inputs / outputs

Object Visibility Simple Access Protocol, Aitor Ibarra, Richard Saxton, Jesus Salgado et aI 2019
http://www.ivoa.net/documents/ObjVisSAP/index.html



J 09-0ct-2017 18:48:29 ---  prelininary WST Observing Timeline Report for SHS: 17268 Page 1
NS Start: 2017.288:2 0 15-00F 2017 221101007, Ends 2017.396100400100. (13-061-2017 00100100)

Integral Target and

SOC HOME

SCIENCE TEAMLOGIN ~ TOO TEAMLOGIN  LINKS

OPERATIONS TEAM LOGIN

H H Scheduling Unit Science Spectral Exposure
cheduling Information oy Wi S e~ SRS SR ool oreet
Observing schedules Tesasa1 Ln:kuooﬂ 21-001 oARK STIS/MAZ TINE-T P20XSOL2 | MIRVIS 1300.00
S 06130155 1476735 Sing . 35.001 WAD-69  COBNUV. ACO/SE PSA casn Y200
. m 176735 Sing  35.002 WAGD.es  CoBV ACO/DE BSA aasor 1200
Schedule: |All executed | | Current revolution ( ) | | Future schedule Revolution (V7R to REVZE B [Show...| show plot @ Short Range Observatory Schedule  pounioss 1476735 sing 35003 WASP-69  COS/NUV ACQ/PE BSA 2300 12.00
This is the confirmed schedule of NuSTAR observations. This sequence of observations has been uploaded to the spacecraft and will execute ::;:;i: ::"‘1 ;:-ZZ; ::::-:; g:/’:% (IME-T PSA g};z: ;:;z:z
ut i il " . . -
autonomously unless nterrupted by a new schedule, Targetof Opportuniy,or instrument and spacecraft anomalie, This schedule will cover e sim oo wengs s o 06,00
. various tme ranges depending onthe exposure time goalof the observatons, but wil usually b fo a period of at leas one week. R Wess tw  pusmae o e Toeen
3chedu|e for revolutlon 1872 The times reported her are the start and end ofthe on-targe period (¢ay f year UTC). Th estimated exposure tme takes into account Earth 2007288 23014045 063055 1T Siog  35-008 SR-g  cosrov cison 210600
occulaton and the SA passage time where detector background i ncreased. The end tme of the observation s the start of the sew (o the : Mmoo mle  ooowx o smsicn ] 0.0
next target. Please examine the NuSTAR As-Flown Timeline (AFT) for the log of past observations. . 1481997 Riley 2P-003 maxx sr1s/cco MiRvis 6000

1453330 Bourque  3B-001 DARK-NM  WECI/UVI ACCUM
1453330 Bourque  3B-001 DARK-NM  WFC3/OVI
148193C Riley 36-001 DARK srrs/ccp

Riley 36-002 DARK sris/ceo

Table Header Explanations

(this list is also available in csv-format, click here to download)

2017:281: 83:00: Kepler 262.671620 || -21.491957 |(60.6| DDT 6 01:08:18 14819JC Riley JG-003 DARK STI8/CCD MIRVIS 60.00
2017.269 00:46:10 01:32:20 145333C Bourque  3C-001 DARK-NM  WECI/UVI ACCUN VIS Pa6T 900.00
Rev Start time (UTC) End time ) Exp. time Ra (J2000) Dec (J2000) Pattern PI Pro 2017:283:01:11:23]2017:283:02:40:00]90311211001 S0L_17282_Ar2683_posi1 | 195.15715 | 638520 |[34] Too 207,308 S0reeri0 01130i0 MBsswe Dormes 36001 DAREEX  NDGOrOVI Aeom i T 0000
mmmn:m 17262 ARacs3_posta || 195.21875 | 641062 |[34]  Too 2017.280 01127:12 01156124 1482190 Riley 0001 DTS STS/CCD AcCM FIBXSGLP  NIWVIS a-00
. . AT e . 2017.269 01:27:12 01:56:24 1482190 Riley  9U-001 BIAS STIS/CCD ACCIM  F20XS0LP  MIRVIS 0.00
1872 2017-10-10 13:29:15 2017-10-10 17:10:51 12600 Gal. Bulge region | 17:45:36.00 -28:56:00.0 HEX Erik Kuulkers 14200  [2o17:zeaiosiz0:3a]z017:283:05:s0:0000311213001) Sol_ 17262 ARzses posia | 19528046 || 643604 |[34] Too 2017.269 01:27:12 01:56:24 1482190 Riley  9U-001 BIAS STIS/CCD ACCIM F26XS0L2  MIRVIS 0.00
2017.269 01:27:12 01:56:24 1482190 Riley  9U-001 BIAS STIS/CCD ACCUM F2XS0LP  MIRVIS 0.00
; N 2017:263:06:55:11 201 M 292.557500 | 34.180500 [[55.3|  Legacy 2017.289 01:27:112 01:36:26 1482150 Riley  5U-001 BIAS STIS/CCD ACCUM  F26XS0LR  MIRVIS 0.00
1872 2017-10-10 17:13:34 2017-10-11 07:55:55 50000 Galactic Center 17:52:11.21 -25:21:49.7 5x5 Seq Joern Wilms 14200( Survey 2017.289 01:27:12 01:56:24 1482190 Riley  9U-001 BIAS STIS/CCD ACCIM FZEXSOL2  MIRVIS 0.00
E— 2017.289 01:27:12 01:56:26 1482190 Riley  9U-001 BIAS STIS/CCD ACCIM F2XSOL2  MIRVIS 0.00
2017.269 01:27:12 01:56:24 1482190 Riley  9U-001 BIAS STIS/CCD ACCUM F26XS0L2  MIRVIS 0.00
1872 2017-10-11 08:16:46 2017-10-11 11:58:32 12600 Galaxy (1=0,b=0)  17:42:23.76 -29:38:02.4 HEX Rashid Sunyaev 14200, ot 7:284:20 421p39120649) 230.3874232 || 39.2007671 [[22.0]  Legacy 156124 148210 Riley  50-001 BIAS STIS/CCD ACCUM F2XS0LF  MIRVIS 0.00
f— — Survey 01:56:2¢ 1482150 Riley  5U-001 BIAS STIS/CCD ACCIM FZ6XS0L?  NIRVIS 0.00
o o - . . - ) oaea F0assxal[ 1| B0 207,289 01:27:12 DLIS6:24 LGS0 Ridey  90-001 BTAS STIS/CCD ACCIM F2XSOLR  MIRVIS 0.00
1872 2017-10-11 12:26:36 2017-10-11 12:56:36 1800 Galaxy (I=0, b=-30) 20:02:16.80 -41:20:31.2 HEX Rashid Sunyaev  14200; B e Ol:S6:24 MB210 Riley  5U-001 BIAS STIS/CCD ACCIM  F26XS0LP  NIKVIS 0.00
» (2/4) 1:56:26 1482190 Riley 5U-001 BIAS STIS/CCD ACCUM  F28X50LP MIRVIS 0.00
1872 2017-10-1113:27:21 2017-10-11 14:20:17 3600 Galaxy (1=0, b=-30) 19:59:40.80 -41:05:16.8 HEX  Rashid Sunyaev 14200, ™ orsotspios | assaomis | oseszs ano GRNRAT| | RIS ST QUL LB ML WO RN VS Mew meew s o
-l - g VAU bttt ks | I ‘ and LT 2017.269 01:27:12 01:56:24 1482190 Riley  9U-002 BIAS STIS/CCD ACCIM F2XSOLR  MIRVIS 0.00
2017269 0 01:56:26 148219 Riley  9U-002 BIAS STIS/CCD ACCUM F26XS0L2  NIRVIS 0.00
1872 2017-10-11 15:00:12 2017-10-11 17:38:07 9000 Galaxy (1=0, b=-30) 19:59:40.80 -41:05:16.8 HEX Rashid Sunyaev ~ 14200;  12017:286:08:35:0612017:286:19:30:00]160160701002] 2MASX)18560128p1538059 264.00210000]|15.63200000 23.3)L_BATAGN | I 2017.269 01:40:00 02:09:22 14518F0 Golimouski F0-001 BIAS MS/¥PC Ao WPC rooa 0.00
. 201 017:287: UGC06728 176.316800 || 79.681500 [51.4( Legacy 2017.289 01:40:00 02:09:22 1451870 Colimowski F0-002 DARK ACS/WEC  ACCUM  WEC Ps028 1000.50 0 01 02
10- .41 2 .01 15 56, . Peson
1872 2017-10-11 18:41:00 2017-10-12 08:01:56 45000 GRS 1915+105 19:15:11.79  +10:56:45.7 5x5 Seq Jerome Rodriguez 14200; Survey 017,285 02109122 0238556 1451071 Golimowekd F1-001 DARK corre accon e peeox 50 F1ot o
[201: 11201 NGC_1144 43.80083 || -0.18361 _|22.0 reson
HEX Rashid Sunyaev 14200  [2017:288:04:05:09][2017:288:23:00:00]/60301004002] £50_103m3s 279.58458 || -65.4275 |50.3 7017289 02:09:22 02:38:56 1451671 Colimouski F1-002 DARK Acs/ure accut we pooa 1000.50 £ 03 02
phase
HEX Rashid Sunyaev 14200, I X 280.25179 || 559625 [s.7|  Phese
[2017:290:06:00:04 o 017 90:17 msosmoa 21739d1m1210 _|[265.47600000][-12.1970000023.5 09-006-2017 1014829 - Preliminary EST Observing Pimslize Report \ 17208 2age 2
[2017:290:17:15:012017:291:0 GX_3pt 266.98333 || -26.56361 |21.9 545 Stats 2017. 268122410100 (15-000-2017 221101000, Enay 2017.296100:00100 (23-001-2017 00100100)
» Short Term Schedule Long Range Observatory Schedule  bounioas
XMM-NEWTON SHORT-TERM SCHEDULE This s the latest NUSTAR long-term schedle. Observations have been sorted Into one-week intervals, taking into account Sun, Moon, required Schoduling Unit Principal Science Spoctral  Exposure
exposuretme,and ther consrants. Soth dat s the Monday of the week i whichth abservation s Scheduld to begin. Begin UTEnd UT U4 Tovestigat Bxp 4 Target  Instrume Mode Mpertures  Blements Time(sec) OB AL BX
£.9. An observation with a date 2017-12-18 in this table is scheduled to have the observation starting sometime between 2017-12-18 2017.289 02:38:56 03:08:18 1451872 Golimowski F2-001 BIAS ACS/UFC ACCUN WrC rsoaw 0.00 £2 01 01
The Short-term Schedule gives an overview of scheduled observations covering the time range from the past week until the upcoming ~2-4 weeks. 00002 and 2017-12-25 0000Z. FeeoN
2017.289 02:38:56 03:08:18 1451872 Golimowski F2-002 DARK Acs/FC ACCUN  WrC Pso2w 1000.50 F2 01 02
. . . Currently the schedule is driven by the large number of observations coordinated with other observatories and the need to complete the NUSTAR PE6ON
Background: The planning and scheduling procedure is described in Sect. 8.2 of the Policies and Procedures. In addition, the process of scheduling XMM-Newton (Siest Ohervar peograms, Tha &xposure goal for targats allrted wihin ane week may appear to i mare then the avallsbl MISTAR expostve 2017.289 03:10:31 03:40:05 14518F3 Golimouski F3-001 DARK Acs/wre accow wrc oz 0.5 301 01
observations is described in A guided tour to the scheduling of an XMM-Newton o time in that week (average is 330 ks per week) but many observations start in one week and complete in the ollowing week. 2017289 03110131 03540105 1451683 Golimowski F3-002 OARK cs/re Accm wEC oo 000,50 £3 01 02
6ox
" Targets of opportunity and any instrument or spacecraft anomalies may also cause the abserving times of targets o shif. This long-term 100 otres o g e i
Description: Each row st the revoluton number (REV#), Observaton Identfer (ObsID), targt name, pinting coordinates plus posion angle (PA).startand stop times, Ceheduls s ur present eotmate of he foture rdr of Gbsenvatine, Pleate bs aware of the untartaintios 27,309 Qu6ite Urdeuss unie ;m:m o rmoed et neser | KD 10000
prime instrument, accumulated exposure times (in kiloseconds) for each instrument (without overhead), and name of the Principal investigator (PI). The start and stop times 2017268 0 05101049 1450639 30002 TUMOTEY  WPOS/OVE ACOM OVIS HvH] 2:00
refer to the instrument activities required to perform the observation. The exposure times are accumulated over all exposures taken with the same instrument. Especially for ToO = Target of Opportunity - DDT = Directors Discretionary Time  NO3 = NuSTAR GO cycle-3 115 = INTEGRAL GO cydle-15 2017.289 03:49:34 05:01:49 1454639 Sha 39-003 TUNGSTEN  WFC3/UVI ACCUM UVIS Pa3Ew 360.00
X16 = X¥M-Newton GO cycle-16 18 = Chandra GO cycle-18  ELS/GLS = Extragalactic/Galacic legacy surveys 2017.789 11:49:16 05101149 1454679 30-008 TONGETEN_ WRCA/IVT ACCIM_TVTS Pemm 0.0

OM, the observation can be spit in shorter exposures with different filterimode. EPIC exposure times in brackets indicate that one or all exposures use the closed filter. Details
can be seen when ciicking on the ObsID.
The row marked in blue indicates the target that is scheduled for the time of the last table update. The creation date is given at the top of the table.

hepix .

Caveats: The scheduling of an XMM-Newton revolution may have to be revised (see Sects. 8.2, 8.3, and 5.2.2 of the Policies and Procedures). Contingencies of any type and
solar flaring activity may impact at ifferent levels the scheduled programme. The Observation Log Browser can be checked to see what was actually done.

Update frequency: Every 8 hours or when the schedule is updated (new revolution planned or any existing updated). The latest available version can be viewed after clearing
the browser buffer from the contents of any previous sessions.

Last updated on: 2017-10-10 12:42:00 UT (Current Rev = 3267)

UTC Obs UTC Obs
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' - -
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I 2017 10-292017- 1D~29 Fabio
3

3276 0801870801 HD 81809 09:27:46 | -06:04:17 | 92.00 EPIC| 95| 109 109 | 110 11.0 108
| | 113 | 18:20: Favata

T [Fred Jansen
2°‘”“”°‘”“° RGS 445|449 449 450 | 450 373  XMM.

3276(0561381201  zetaPuppis | 0B:03:40 | -40:00:36 | 112.00 Hws - H
i e wnen and in wnicn waveien
276 0305040 Sss 1993 417 :_”agm” 1028 gy 255 %9 269 | 270 210 28 Guido =

102714.77+35431 35 | 233115 Risalli
3276 {0803260201J072637.95+304558.0 07 9137 2‘::70;“35323175;‘35 EPIC 15| 129 | 129 | 130 130 129 Sathan
sorslos0isenzo|  oasterse | o473 136.67 2‘1’;:72';03728“76;%3& EPIC 434 448 | 448 | 449 449 437 K;:r‘;;;h
3075[0801990401  0449.6903 | 044934 | 69:03:34 1356222;?£;$;523;76;3'§f EPIC 425 439 | 439 | 440 | 440 428 K::a':‘a:;h

08:26:19 | +31:48:48 | 101,78 217-10-262017-1028 o (o501 374 | 374 | 375 | 375 373 CUo

SDSS

32750803952601

Observation Locator Table Access Protocol, Aitor Ibarra, Jesus Salgado et al. 2019
http:/www.ivoa.net/documents/ObsLocTAP/
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5 - Alerts «

1. VOEvent (REC):

1. Container —> XML

2. Content —> defined by the community: FRB, (GRB, SN, Neutrino,...)
2. VOEvent Transport protocol (REC):

1. Works for low rates (10 Hz)

2. Might not scale well for very high rates (103Hz)
3. Open questions:

1. AVOEvents validation library is missing

2. How to find who distributes alerts? Register in the registry
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‘What next?

* How to find distributed timeseries in the VO?

dd/mm/yyy

Obscore “dataproduct_type = timeseries”
Conesearch extension to time interval
timeseries distributed as SSA products

* Registry : adding “dataproduct_type = timeseries” as
metadata to SSA capability — SimpleDALRegEXxt

Datalink: align with Obscore “dataproduct_type = timeseries”
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