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SCIENTISTS REQUIRE COORDINATED

d=esa

MULTIWAVELENGTH OBSERVATIONS =

° |ncrea5ing interest to Simu|taneous|y Simultaneous Multiwavelength Astronomy
observe the same target at different e

104 108 1012 1018 1018 1018 1020

wavelengths. Example use cases:
o X-ray binary ToOs
 Gaia transients
* Optical & radio transients
« TDEs, GRBs
e GW & neutrino follow-up

X-ray binary discs/jets

Gamma Ray Bursts and Afterglows

« Some observatory numbers:

* NuUSTAR: 30% of the observations are
coordinated with other observatories.

e XMM-Newton: —~12% coordinated
observations (NUSTAR, HST, Chandra, VLT, AGN jets
Swift).

e INTEGRAL: —10% of the observations are
coordinated with other observatories.

« Chandra has expanded the time available Middelton et al. 2017
via joint programs.

Correlated Timescales

Standardize Observatory Services | Aitor Ibarra | SciOps Meeting | ESAC-16/10/2017 | Slide 2 European Space Agency



MULTI-WAVELENGTH CAMPAIGNS CAN BE

LARGE AND COMPLEX

Photometry Imaging Spectroscopy Polarimetry
Gamma rays
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Real Multi-wavelength campaign during the 2015 outburst of V404 Cygni (Credit: Tom Marsh)
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o XRT

o uUvwz-iz
® UVM2 01
®  UVWI1+09

Brown et al. 2017

Discovered in Nov. 2014,
ASASSN-14li, an optical
transient in a galaxy at
z=0.02 believed to be due to
the disruption of a star by a
supermassive black hole
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Rapid follow-ups by Swift, XMM, AMI, WSRT show 15 day lag between radio and X-ray
indicating disk-jet coupling not seen previously in a Tidal Disruption Event
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IF IT IS NOT ENOUGH... dzesa

GW170817: A Global Astronomy Event (LIGO&VIRGO press release)

 First detection
of a GW
produced by
colliding .LIGO Hanford
neutron stars 4 e . -
~70 ground-
and space-
based
observatories

®
LIGO Livingston

Quick reaction
time

“This detection opens the window of a long-awaited ‘multi-messenger’ astronomy”
Dr. David H. Reitze
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NEED FOR IMPROVED METHODS

 Recent workshops have discussed this issue:
- Paving the Way to Simultaneous Multi- o,
Wavelength Astronomy (Leiden: July 13, 2017) MM'”"M'TMMM
 White paper: (arXiv/1709.03520v3)
« Astrophysics Mission Synergy Workshop (Caltech:
March 31, 2017)

 What coordinated observing could reveal

* Issues faced in coordinated observing

* Issues specific to coordinated simultaneous observing
* Increasing demand for rapid follow-up & coordination

What needs to be done

sldentify areas to improve coordination/communication g:‘:";‘“f:;%%;f%fa;;2:;;;'
(keeping track what is going on) F:J"‘é?"gﬁ‘é”beneﬂ"”*
«Collaborative tools to share information efficiently ;j“"“p': :pas’fc;%?l?t?;'scf'é
(No more endless email discussions, please ;-) ) “:’;zplO’ 7 .spacei;: g
-Standardised, automatically retrievable information W.mc:)(j’{]f”" ng,g;rhapf
from available facilities g R R

programs aspects ‘-’O Qo'@’
future >! ‘c._
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THE INFORMATION IS OUT THERE

All information needed to plan an observation (via AO or ToO) is currently in
facilities own web pages.
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This information is usually shown in a web page statically and is only accessible
trough forms that have to be manually filled in.
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ALL INFORMATION ABOUT TARGET VISIBILITY

CHECKS IS THERE...

TY CHECKER
§® omy
[S&A[‘ NEWTON GROUP OF TELESCOPES =
e TS RETURNED BELOW. o
ﬂhoutING v Aslronomy v Developments" Puhllc Infurrmltmn!r Search |:|
Home = Astronomy > Object Visibility . .
Altitudes, La Silla Observatory 289.2700E —29.2567N, 2347 m above sea level
ST ———> _ozthag™ 2™ zzhagm oo™ Maom ™ ST aham )
S.fe‘t S‘.:pse
- TR ur —» 227" i 1™
Object VISIbIlIty — STARALT Moon (dashed): 80° 5 5 5 I 3 5 5 5 List of objects:
Coordmnates: 3 i ; i i ; { i i | Object 50.00° —70.20°
Staralt 1s a program that shows the observability of objects in various ways: either you can plot S L 3
altitude against time for a particular might {Staralt), or plot the path of your objects across the sky for Numination: 42x  BO%f-oeeboes g
a particular night (Startrack), or plet how altitude changes over a year (Starobs), or get a table with Quarter; 4 ] x
the best observing date for each object (Starmult). For further information, click on the "help” button : -
at the bottom of the page. P — 5
| Numbera below curves | o
MM are Moen distance : b
Mode Staralt v (in degresa) of the  of || e
carresponding i -~
. tirnes. :
Night [12 v | [October v [2017 ¥ | or date when the local night starts. Staralf : i
Startrack only. N 50‘,5 ;
. - = q
| La Silla Observatory (Chile) v 2 | 3
Select cne above or specify your own site with this format: = ; ;
Observatory Longitude(®East) Latitude(®) Altitude(metres) UTC offset(hours) < 40°¢ ]
Ex.: 289.2767 -38.2283 2725 -4 ] +
S —— 5
Formats can be any of these: 1 .
name hh mm ss tdd mm ss p1
name hh:mm:ss *dd:mm:ss ible at ook 2
name ddd.ddd dd.ddd 20 H
name must be a single word with no dots, avoid using single numbers. Every entry : ]
must be in the same format, do not use different formats with different entries. We : *
recommmend a maximum of 100 targets per submission. 2 R g
Coordinates |50.6 -70.2 : g
Rev. Wi R Vis.| E
RA & dec: 5 23 34.5, -69 45 22, epoch 2000.8 oy )| Duration (s) {yyyy-mm{ T = - - < < 3 7 ; é 10E
i long&lat: . h.m. s - h 3397 | 2018-06-28 02:58 27036 2018-06-28 10:29 =
e dongfiots S AeE (na) wesn, e 2 e et 3393 | 2018-06-28 12:48 75128 2018-08-30 10: 19 20 21 22 23 24 1 &
Shown: local eve. date, moon phase, hr ang and sec.z at v | 2010701 1242 e T rTyr— Mean Solar Zone Time, starting rllght 12 10 2017
{2) natural center of night, and (3) morning twilight; t - - il - i R ad: 2{}1?{1{},{'12 at 10:21:34 UT, lsgoc Meston Growp of Talescopss, La Palma
nighttime hours during which object is at sec.z less tha 3400|2018-07-03 12:35 77938 2018-07-04 10:14 o rooess e ol | oo pe. v
Night (and twilight) is defined by sun altitude < -18. 3401 |2018-07-05 12:29 77804 2018-07-08 10:06 75000 047 D2 773 695
Date (eve) moon sve cent morn 3402|2018-07-07 12:22 7775 2018-07-08 09:55 75000 047 0.2 TEE 685
HA  sec.z HA sec.z HA  se 3403 | 2018-07-08 12:15 75302 2018-07-10 10:00 75000 0.47 0.83 30.4 B7.4
A S S S 3404 20150711 1207 78348 2013.07-12 0853 75000 047 0 520 563
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AND INFORMATION ABOUT SCHEDULED
OBSERVATION...

Atacama Large Millim
Of oL

[
| 1 . . ; : :
IR About Science Proposing RS\ Data Processing Tools Documentation  Help (" Search Site
ai Comments
=]
< % ALMA Status Page
E Weather Conditions at AOS !
a
o Current Date Current Time Location Humidity Temperature Dewpoint Wind Direction Wind Speed Pressure
E 2017/10/12 11:08:37 UTC Central Weather Station 23.60 % -483°C -22.52°C 307.00 ° 5.10 m/s 553.78 hPA
a
[=]
— |
| More...
E
E % Recent observations (QAOD Pass) Public observations
o Project | Source | FI Project | Source | PI
o Magnetic field structure in the bipolar outflow driven by Orion Source I Protolunar disks around directly imaged young exoplanets
% 2017.1.00457.5 | Qrion_Source_I | Hirota, Tomoya 2015.1.01210.5 | PZ_tel | Perez, Sebastian
[=} ALCHEMI: the ALMA Comprehensive High-resolution Extragalactic Molecular Inventory From Dark to Light: Star Clusters in Formation
a 2017.1.00161.L | ngc2s53 | Martin, Sergio 2015.1.01308.5 | Serpens_Main_and_Serpens_South | Mundy, Les
100,000 Molecular Clouds Across the Main Sequence: GMCs as the Dnvers of Galaxy Evolution Polanmetric Observation of Centaurus A: Poloidally-dominated Magnetic Field vs. Toroidally-dominated
. Magnetic Field in the Innermost Jet [ —
2017.1.00886.L | NGC7495 | Schinnerer, Eva
- |\ VORI YOI A ST 2018 1 NNAT1 € | Tan A | Mzanai Hirnchi W
. Chandra Search Results
o /X-ray Center NewScch Scarch Resulis _Resieval List _Help

. 6 Drimary packags
il | Viow Observation information Add Products to Retrieval List | 8 Sccondary peckage
Cusiomn selostion

e I o | Elnsed

Chandra

Seect_s[Row_[Scalum 800 *[Goaine #[Asertap ®|Espemure ®|TugciName $|FLName | EA  #| D #[Stw oDaiaode oExpbieds #|dwCotRute 8|EstCos #| StactDuc o] Public Relowe Dte o Crogosal o/ T #]0bs Cocle_ 8| ErogCocke 9 o Lo elcodnal
2017. 3152 17566 HROC-S LETG isno MR ASASSN 14l Maller I24R 1520 |+17 46 2620 | aschived 61.23 ZN0NT2 0041208 TRA0IK | 2014-12-10 06:43: 5% |1 ST0RARR noT 15 5 ACTIVE GALAXIES AND QUASARS | None
;::: 23152 17567 HRC-S LETG 450 4446 | ASASSN. 140 Maller 1248 1520 +17 46 2620 | aschived LR 04830 | 2014-12-11 04520 NS 12-1205: 20006 | 157060458 noT 15 5 ACTIVE GALAXIES AND QUASARS | None
:::: 3| razry 15348 ACISS KOKE 250 T34 |ASASSN-188 | Maksym 1248 1520417 46 26,50 | archived | VEAINT TE 137 01-28 14:3%:01 | 20701 1700813 |GO 17 "7 ACTIVE GALAXIES AND (UASARS
= 4[7am 18346 ACISS NONE 00 SEAT|ASASSN-14H  |Maksym (1248152041746 26,50 | archived | VEAINT TE 208 12553 [2006.08.00 130731 | M1708.04 12:4108 1700813 [GO 17 17 ACTIVE GALAXIES AND QUASARS | XMMoNRAD
= 5[ 703279 18M7]  ACISS NONE 150 1467 ASASSN 12l |Maksym (1248152041746 26 50 | observed | VEAINT TE 208 20482 30170800 18:31:04 | 2018-08.08 16:01:08 | 17700613 GO 18 17 ACTIVE GALAXIES AND QUASARS | XMMoNRAO
o [ 70az7e 0127 ACISS NONE 250 255 ASASSN- 14l |Maksym  [1248 15.20]+17 46 26.50 | observed | VFAINT = 29 S [ 20170804 05:21:10 | 20180806 160108 [ 17700613 GO 15 17 ACTIVE GALAXIES AND QUASARS | XMM+NRAO
= 7|703z279 mizs|  ACIsS NONE 40 3900 |ASASSN- 14 [Maksym  |1248 1520 [+17 46 26.50 | obscrved | VFAINT TE 210 #1754 200170805 14:16:16 | 2018-08.06 160108 [ 17700613 GO 15 17 ACTIVE GALAXIES AND QUASARS | X
e | 00 00 0
fie
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AND INFORMATION ABOUT PLANNED
OBSERVATIONS

Integral Target and
Schedullng Informaﬁon » Short Term Schedule

XMM-NEWTON SHORT-TERM SCHEDULE
Schedule: | All executed | | Current revolution ( ) | | Future schedule Revolution gk:yr8 to B [sho show plot

Schedule for revolution 1872

ks,

fuling XMM-Newton

iert § ) . e 1 (PA), start and stop times,
(this list is also available in csv-format, click here to download) o PI). The start and stop times
S0C HOME OPERATIONS TEAM LOGIN SCIENCE TEAM LOGIN TOO TEAM LOGIN LINKS ne instrument. Especially for

Start time (UTC) B 2 Hes g Hars B 8 'es use the closed filter. Details

1872 2017-10-10 13:29:15 { 05 oce-2017 18:40:29 s- Preliminary HST Observing Timeline " sus:  172888R8 - Page 1 101/0022 Py Obsewing schedules le.
1672 | 20171010 171304 SMS Start: 2017.288:22:10:00 (15-0CT-2017 22:10:00), End: 2017.296:00:00:00 (23-0CT-2017 00:00:00) 109/ 0011
10~ 413t Contingencies of any type and
Short Range Observatory Schedule ownicad Aually done.
1872 | 2017-10-11 08:16:46 121/0038 This is the confirmed schedule of NUSTAR abstrvations. This sequence of observations has been uploaded to the spacecralt and will execute e viewed after coari
. . . 3 can be vi eari
1872 2017-10-11 12:2 Scheduling Unit Prinoipal Saience Spectral  Exposure )21 /0038 autonomausly unless interrupted by a new schedule, Target of or and lies. This schedule will cover "
- Bogin UT End UT SU Id  Investigat Exp # Target Instrume Mode Apertures  Elements Time(sec) OB AL EX
- - e R T I i J b —— warious tme ranges depending on the exposure time gaal of the abservalions, but will usually be for a period of at least one week.
1872 2017-10-11 13:27:21]] 2017.288 23:00:00 23:35:07 1483581 Lockwosd  21-001 DARK STIS/MAZ TIME-T F28X50LP MIRVIS 1300.00 Z1 01 01 121 /0040 A " ' =
2017.288 23:14:45 06130555 1476735 Sing 15-001 WASP-69  COS/NUV ADQ/SE DEA i 12000 35 01 o1 The times reported here are the start and end of the on-target period (day of year UTC). The estimated exposure time takes into account Earth 2:00 UT (Current Rev = 3267)
1872 2017-10-11 15:00:121] 2017.288 23:14:45 06:30:55 1476735 Sing 35-002 WASP-69  COS/NUY ACO/PE PSA 62305 12.00 35 02 0L )21 1 0040 ocrultation and the SAA passage time where detector Background is increased. The: end time of the observation s the start of the siew to the
- 2017.288 23: 1476735 Sing 35-003 WASP-69  COS/NUV ACO/PE PSA 62308 12.00 35 03 01 next target. Please axaming the NUSTAR As-Flewn Timeline (AFT) foe the log of past observations
187 17-10-11 18:41: 2017.288 23:14:45 1476735 Sing 35-004 WASP-69  COS/PUV TIME-T PSA G130M 1817.00 35 05 01 ) 4 2
872 2017-10-11 18:41:001 2015 200 23:14:25 1476735 Sing 35-005 WASP-69  COS/FUV TIME-T PSA c1aom 2706.00 35 07 01 29 / 0008 .
2017.288 23114145 1476735 Sing 35-006 WASP-60  COS/FUV TIME-Z DSA ciaon 2706.00 35 08 01 Table Header Explanations
1872 2017-10-12 09:06: 2017.288 23:14:45 1476735  Sing 35-007 WASP-69  COS/PUV TIME-T PSA o130 2706.00 35 0B 01 121 /0041
2017260 23:14:45 1476735 Sing 35-008 WASP-69  COS/PUV TIME-T PSA G130 2706.00 35 0D 0L | obsstat || obs_end |[sequencein||  Name |
10- -16:06] 2017.289 00:00:00 148133F Riley JE-001 DARK STIS/CCD ACCUM F2BXSOLE  MIRVIS 1100.00 JF 01 0L 004 :
1872 | 2017-10-12 13:16:068 2017280 0000100 148197F Riley JE-002 DARK STIS/CCD ACCUM F26XS0LP  MIRVIS 60.00 JF 01 02 121/0042 § er || 262.671620 || -21.491957
2017.289 D0:00:00 DO:2: 148199F Rilay JE-003 DARK STIS/CCD ACCUM FP2BXSOLP MIRVIS 60.00 JF 01 03 3 ARZER3
2017.289 00:00:00 1453330 Bourque  3B-001 DARK-NM  WFC3/UVI ACCUM UVIS 73738 500.00 3B 01 0L e R P R e i [
2017.289 00100100 1451300 Bourque D001 DARK-WN  WFC/UVI ACCUN UVIS P33 900.00 3 02 01 Sol_17282_AR2683_POS12 || 19521879 Fred Jansen
2017.289 D0:39:46 1481530 Riley JC-001 DARK. STIS/CCD ACCUM F2BXSOLP  MIRVIS 1100.00 JG 01 01 === e = S T - ol as0 |s73|  xum
2017.289 00:39:46 1481936 Riley J6-002 DARK STIS/CCD ACCUM  F28XS0LE MIRVIS 60.00 3G 01 02 311213001f Sol_17282_AR2683_POS13 || 195.28046 -6.43604 & E -
2017.289 00:39:46 1481976 Riley JG-003 DARK STIS/CCD ACCUM F2BXSOLP  MIRVIS 60.00 3G 01 03 1 | |Newton MM
2017.289 00:46:10 145333C Bourque  3C-001 DARK-NM  WPC3/UVI ACCUM UVIS Pa6TM 900.00 3C 01 01 O me o Hai D320 g o . 0| 270 268 Suide
2017.289 00:46:10 145333 Bourque  3C-001 DARK-NM  WFC3/UVI ACCUM UVIS F46TH 900.00 3C 02 01 2017:263:06:55:11/2017:284:09:20:00/603760010028 2MASXI19301380p34 10495 || 202.557500 (| 34.180500 |55.3( Legacy | Risaliti
2017.289 D1:27:12 1482100 Riley 0U-001 BIAS STIS/CCD ACCUM F2BXSOLP  MIRVIS 0.00 9y 01 0L Survey 0| 130 | 12g| Nathan
2017.289 D1:27:12 1482150 Riley 5U-001 BIAS STI8/CCD ACCUM P2BXSOLP  MIRVIS 0.00 5 01 02 0 129 oo crest
2017.289 D1:27:12 1482190 Riley 5U-001 BIAS STIS/CCD ACCUM F2BXSOLP MIRVIS 0.00 su 01 03 t  Patrick
2017.289 01:27:12 1482150 Riley SU-001 BIAS STIS/CCD ACCUM F2BXS0LP MIRVIS 0.00 5U 01 04 201 128 15:00|60: 152132d21p391206d9 230,3874232 || 39.2007671 (22.0f Legacy 9| 449|437 o anagh
2017.289 01:27:12 1482190 Riley 9U-001 BIAS STIS/CCD ACCUM F28XS0LP MIRVIS 0.00 U 01 05 Survey { | | gt
2017 789 01:27:12 1482190 Riley Su-001 BIAS STIS/cCD ACCUM FZBXSOLP  MIRVIS 0l00 oy o1 06 . Survey 0| 440 428 Paticc
2017.289 01:27:12 1482180 Riley 9U-001 BIAS STIS/CCD ACCUM F26XSOLP MIRVIE 0.00 5y 01 07 7:285:21 301320002 RGC_B440 267.218083 || -20.358944 [j49.5] Too Kavanagh
2017.289 01:27:12 1482150 Riley 9U-001 BIAS STIS/CCD ACCUM F2BXSOLP  MIRVIS 0.00 5 01 08 = S = = e =SS = 9 5| ars ara Guide
2017.289 D1:27:12 1482190 Riley 9U-001 BIAS STIS/CCD ACCUM F2BXSOLE  MIRVIS 0.00 9U 01 09 (2/4) e g
2017.289 D1:27:12 D1:56:24 1482180 Riley 9U-001 BIAS STIS/CCD ACCUM F2BXSOLB  MIRVIS 0.00 5y 01 OA e R cotrdinatod
2017.289 01:27:12 01:56:24 1482100 Riley 9U-001 BIAS STIS/CCD ACCUM F28XSOLP MIRVIS 0.00 8y 0L 0B 2017:285:21:20:06(2017:286:08: 20.00(30. GRS _: 28879813 10.94578  [ZL9Y " L
2017.289 D1:27:12 D1:56:24 1482190 Riley 5U-001 BIAS STIS/CCD ACCUM F2BXSOLP  MIRVIS 0.00 59U 01 0C nd VLT
2017.289 D1:27:12 D1:56:24 1482190 Riley 9U-001 BIAS STIS/CCD ACCUM F28XSOLP  MIRVIS 0.00 9V 01 0D L e S— . L = L Sl e, Ve
2017.289 D1:27:1Z D1:56:24 1482150 Riley 5U-001 BIAS STIS/CCD ACCUM F2BXS0LE  MIRVIS 0.00 5U 01 OF 2B6:08:35¢ -286-19-30:00/|60 IMAS 284, 0000 00 ACGN
2017.289 D1:27:12 D1:56:24 1482100 Riley 5U-002 BIAS STIS/CCD ACCUM P2BXSOLP  MIRVIS 0.00 5y 01 OF 0L 220608 35 D6R201 E 0619 130:00 1601 1000 SASKHHEENTIOn1 S35 §a0E M2 0G00R 0 G000 113 3] RBATAEN
2017.289 D1:27:12 D1:56:24 1482190 Riley 5U-002 BIAS STIS/CCD ACCUM F2BXSOLP MIRVIS 0.00 sy 01 0C
2017.289 01:37:12 01:56:24 1482190 Riley 5U-002 BIAS STIS/CCD ACCUM F2BXSOLP  WIRVIS 0.00 5y 01 0H 286:20:05: :287: 3 UGC! 5800 acy
2017.289 D3:40:00 D2:09:22 145L8F0 Golimowski F0-001 BIAS ACS/WFC  ACCUM WG Ps02n 0.00 Fo 01 01 REAL B LU L a2 R Froay THEELG ol
PaA0N Survey
2017.289 D1:40:00 02:09:22 14518F0 Golimowski F0-002 DARK ACS/WFC  ACCUM  WEC zsoa 1000.5¢ FO 01 02 2017:287:18:50: 11201 NGC_1144 43.80083 .0.18381  |[22.0]
2017.289 02:09:22 02:38:56 14518F1 Golimowski F1-001 DARK ACS/WPC ACCUM WFPC PS02N 0.50 F1 01 01 201 ESO_103m35 275.58458 -65.4275 ||50.3
TesoN it liioiof AL == e 1
2017.280 02:09:22 02:38:56 14518F1 Golimewski F1-002 DARK ACS/WFC ACCUM  WEC rs02y 1000.5¢ F1 01 02 2017:288:23:30:08 1201 AX 1184 28025179 .5,50828 50| Phese
PE6ON constrained
201 7:290:1 2E1735d1m1210 [265. 1% 5|| BAT AGN
09-0ct-2017 18:48:29 -~ Pralininary HST Observing Timaline Report for SKS:  172088R4  --- Page 2 2017:290:17:15:01{2017:291 GX_3p1 266.58333 || -26.56381 []21.8]
SMS Start: 2017.288:22:10:00 (15-0CT-2017 22:10:00), End: 2017.296:00:00:00 (23-0CT-2017 00:00:00)
Long Range Observatory Schedule Doweicad
Schoduling nit prinsipal seience spectral Exposure This is the latest NUSTAR long-tarm schedule. Observations have been sorted intc one-week intervals, taking into Bccount Sun, Moon, required
Begin UT End UT SU Id  Investigat Exp # Target  Instrume Mode Apertures  Elements  Time(sec) OB AL EX exposure time, and other constraints. o the date is the Manday of the week in which the abservation is scheduled to begin,
2017.280 02538556 03:08:18 F2-001 BIAR [y ——— " Psoam 6.00 P2 0L 01 E.g. An chservation with a date 2017-12-18 in this table is scheduled to have the abservation starting sometime between 2017-12-18
P66ON 0000Z and 2017-12-25 O0O0Z.
2017.289 02:38:56 03:08:18 14518F2 CGolimowski F2-002 DARK ACS/WFC  ACCUM  WEFC T502¥ 1000.50 F2 01 02
2017285 03110131 03140105 1451673 Golinowski F3-001 DR ACS/VEC ACCUN WFC Fua 030 F3 0101 Cutsit e achadia o Groec by i akon Iunbe o WA har PR N0 im0, oMYA it ISR
. : Pesoy . Guést Dbsarvar programe. The sxpodurs gaal for Largate allatted within ane weei may appear 1o fill mars then the available NUSTAR expasure
2017.289 03:10:31 03:40:05 14518F3 Golimowski F3-002 DARK ACS/WPE ACCUM WPC P502N 1000.50 F3 01 02 time in that week (average is 330 ks per week) but many observations sTart in one week and complete in the following week.
P66ON
2017.289 D3:46:00 D4:45:35 1483522 Lockwood  £2-001 DARK STIS/MA2 TIME-T F28XSOLP  MIRVIS 1300.00 22 01 01 § y
2017.289 03:49:34 05:01:49 1454639 Shanahan  30-001 TUNCSTEN WPC3/UVI ACCUM UVIS1-MS12-S FEASN €0.00 38 01 0L Jargats of Ny s " Bauiriay s Caliaa 11 niaarving Hineof facget i shift: This Jongtacay
2017.289 03:49:34 05:01:49 1454639 Shanahan  39-002 TUNGSTEN WFC3/UVI ACCUM UVIS ra 2.00 39 01 02 schedule is our present estimate of the future order of observations. Please be aware of the uncertainties.
2017.289 03:49:34 05:01:49 1454639 Shanahan  39-003 TUNGSTEN  WPCI/UVI ACCUM UVIS P430W 360.00 39 01 03
2017.289 N3:49:34 N5:01:49 1454839 Shanahan  39-004 TIRGSTEN  WPC3I/IVY ACCIM TVTS TAIRN 360.00 39 01 N4 ToO = Target of Opportunity  DDT = Directors Discretiorary Time  NO3 = NUSTAR GO cycle-3 115 = INTEGRAL GO cycle-15
hopix . X16 = XMM-Neaton GO cycle-16 €18 = Chandr GO cycle-18 ELS/GLS = Extragalactic/Galactic I6gacy surveys
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OBSERVATORY SERVICES:

STANDARDISATION

 Knowing that the information already exists in all facilities, the question is:

Why don’t we standardise the information exchange to improve
the efficiency to plan observations or coordinate observation
campaigns?

MOVE FROM OBSERVATORY TOOLS TO OBSERVATORY SERVICES

Identify which observatory tools could be easily transform in services (if they are not already
a service)

Target visibility checks
Scheduled and planned observation logs

« Standardise the input

parameters Virtual Observatory
« Standardise the output protocols

information and format

Standardize Observatory Services | Aitor Ibarra | SciOps Meeting | ESAC-16/10/2017 | Slide 11 European Space Agency



OBSTAP AS EXISTING STANDARD

obs_id unitless | String | Observation ID OBS_ID
... Core com ponents of the obs_publisher_did | unitless | String | Dataset identifier ?
Observation data model that are given by the publisher
. | itl Stri URL used t TBD
necessary to perform data discovery access HIRESE TS ownioad) dataset
Wh en q ue ry| ng data centres fo r access_format unitless | String | File content format NULL
; . (see in App. Error! Reference
astronomical observations of source ot found. )
. access_estsize kbyte integer | Estimated size of NULL
Interest ... dataset in kilo bytes
target_name unitless | String | Astronomical object “Target” ?
. observed, if any
EXte n d th IS Stan d ard to be s_ra deg double | Central right RA
- TR 1 ascension, ICRS
u Sed fo I Visi b ! I Ity c h_eC k . an d s_dec deg double | Central declination, DEC
scheduled observation info ICRS
s_fov deg double | Diameter (bounds) of | Fixed value for each XMM-
the covered region Newton Instrument
s_region unitless | String | Sky region covered TBD, not easy for RGS
by the data product
(expressed in ICRS
frame)

International
Virtual
Observatory

Alliance

Observation Data Model Core Components
and its Implementation in the Table Access
Protocol
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THE XMM-NEWTON & INTEGRAL.:

VISIBILITY CHECK USE CASE

XMM-Newton INTEGRAL
http://xmm.esac.esa.int/ XMMVisCheck? http://integral.esac.esa.int//IntegralVisCheck?
startDate=11-10-2017& startDate=11-10-2017&
minduration=12.000& minduration=12.000&
coordinates=equatorial& coordinates=equatorial&
ra=192.063458& ra=192.063458&
dec=17.77394 dec=17.77394

<« C | B xmm.esac.esa.int/XMMVisCheck?ra=321&dec=34&minDuration=50008&startdate=20-Dec-2017&enddate=20-Dec-2018&coordinates=equatorial

[{"SolarA":"89.3","Rev":"3293", "VisStar":"2017-12-01 10:19","AstrohA":"241.2","VisEnd":"2017-12-03 01: lZ“,”StarPh" "0.12","Round" :"130000", "VisDur":"139962", "EndPh":"0.93"},
{ "SglarA":"87.9","Rev":"3294","VisStar":"2017-12-03 10:11","Astroh":"239.7", "VisEnd":"2017-12-05 00:54","StarPh":"0.12", "Round": "130000","VisDur":"139376","EndPh":"0.93"},
{"SclarA":"86.5", "Rev":"3295“ "VisStar":"2017-12-05 10:05", "AstroA”:"238.2", "VisEnd":"2017-12-07 00:47","StarPh":"0.12", “Rﬂund":“13oﬂnﬂ" "VisDur":"139318","EndPh":"0.93"},
{"SclarA": .1“,"Rev":"3295“,"VisStar":“ZUl?-lZ-D? 09:59", "AstroA”:"236.8", "VisEnd":"2017-12-09 00:39","StarPh“:"0.12",”Rcund":"130000","VisDur":“139189“,"EndPh“:"0.93"},
{"SolarA":"83.7", "Rev":"3297","VisStar":"2017-12-09 09:53","AstroA":"235.3", "VisEnd":"2017-12-11 00:31","StarPh":"0.12", "Round”:"130000","VisDur":"139045" ,"EndPh":"0.93"},
{"SclarA":"82.3", "Rev":"3298","VisStar":"2017-12-11 09:46", "AstroA":"233.8", "VisEnd":"2017-12-13 00:12","StarPh":"0.12", "Round”:"130000", "VisDur":"138334","EndPh":"0.92"},
| {"SclarA":"80.9","Rev":"3299","VisStar":"2017-12-13 09:39", "AstroA":"232.3","VisEnd":"2017-12-15 00:03","StarPh":"0.12", "Round”:"130000","VisDur":"138278", "EndPh":"0.92"},
{"SclarA":"79.5", "Rev":"3300","VisStar":"2017-12-15 09:31","AstroA":"230.7", "VisEnd":"2017-12-16 23:55","StarPh":"0.12", "Round”:"130000", "VisDur":"138259" ,"EndPh":"0.92"},
{"SelarA":"78.1", "Rev":"3301","VisStar":"2017-12-17 09:23","AstroA":"229.2","VisEnd":"2017-12-18 23:47","StarPh":"0.12", "Round”:"130000","VisDur":"138228","EndPh":"0.92"},
{"SclarA":"76.7", "Rev":"3302","VisStar":"2017-12-19 09:17","AstroA":"227.7","VisEnd":"2017-12-20 23:29","StarPh":"0.12", "Round”:"130000","VisDur":"137542" ,"EndPh":"0.92"},
{"SclarA":"75.4", "Rev":"3303","VisStar":"2017-12-21 09:12","AstroA":"226.1","VisEnd":"2017-12-22 23:21","StarPh":"0.12", "Round"”:"130000","VisDur":"137392","EndPh":"0.92"},
{"SolarA":"74.0", "Rev":"3304","VisStar":"2017-12-23 09:06","AstroA":"224.5", "VisEnd":"2017-12-24 23:03","StarPh":"0.12", "Round”:"130000","VisDur":"136627","EndPh":"0.92"},
{"SolarA":"72.7", "Rev":"3305","VisStar":"2017-12-25 08:59","AstroA":"222.9","VisEnd":"2017-12-26 22:54","StarPh":"0.12", "Round"”:"130000","VisDur":"136509","EndPh":"0.92"},
{"SolarA":"71.6", "Rev":"3306","VisStar":"2017-12-27 08:52","AstroA":"222.3", "VisEnd":"2017-12-28 01:42","StarPh":"0.12", "Round”:"60000","VisDur":"60634", "EndPh":"0.48"}]

INTEGRAL ‘ R{ ‘ Rev 1889 | | Rev 1890 | | Rev1891 Rev1892 Rev1893 Rev1894 Rev1895 Rev1896 Rev1897  Rev1898 ‘ Rev 18

| s
23 25 27 29 1 3 21
November 2017 December 2017
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THE XMM-NEWTON & INTEGRAL.:

OBSERVATION INFO USE CASE

XMM-Newton INTEGRAL
http://xmm.esac.esa.int/XMMVisCheck? http://integral.esac.esa.int//IntegralVisCheck?
coordinates=equatorial& coordinates=equatorial&
ra=192.063458& ra=192.063458&
dec=17.77394 dec=17.77394

&« C | @ xmm.esac.esa.int/XMM_ObsTap?ra=184.5848dec=47.13125

{"44":{"s_£fov":"N/A","decl":"47.303972222200002", "target_name": "NGC
4258", "obs_publisher_did":"N/A", "obs_collection”:"N/A","instrument":"9", "access_: fcrmat""‘n/a” "em_max":"N/A","s_xell":"N/A","em_xel":"N/A", "dataproduct_type":"N/A","s_xel2":"N/A","o_ucd":"N/A","sched_duration":"262","exp_start_time":"2002-05-22
21:23:56","filter number":"1","exposure_id":"400","t_xel":"N/A","s_region":"N/A","em_res_power":"N/A","ral":"12.315972222199999","access_url":"N/A","t_resolution”:"N/A","facility name":"N/A","pol_xel":"N/A","access_estsize":"N/A", "observation_id":"005914090
1","s_resolution”:"N/A", "mode_number":"19", "dataproduct_subtype":"N/A", "exp_end_time":"2002-05-22 21:28:18","calib_type":"N/A","em_min":"N/A","pol_states":"N/A"},"45":{"s_fov":"N/A","decl":"47.303972222200002", "target_name":"NGC

A" T

4258", "obs_publisher_did .Lnstrument":"s" "access_format":"N/A","em_max":"N/A","s_xell":"N/A","em_xel":"N/A","dataproduct_type":"N/A","s_xel2":"N/A","o_ucd":"N/A","sched_duration":"16463", "exp_start_time":"2002-05-22
21:28:19","filter_number": "

"N/A","s_region":"N/A","em_res_power":"N/A","ral":"12. 315972222199999",”access _url":"N/A","t_resolution”:"N/A","facility name":"N/A","pol_xel":"N/A","access_estsize":"N/A","observation_i "0059140%01"
,"s_resolution”:"N/A", "mode_number":"1", "dataproduct_: subtype”:"N/A", "exp_end_time’:"2002-05-23 02:04:24","calib_type":"N/A","em min":"N/A","pol_states’:"N/A"},"46":{"s_fov":"N/A","decl":"47.303872222200002", "target_name" :"NEC
4253","01;5 publisher dld""‘N/A","cbs collection":"N/A","instrument":"7", "access_format":"N/A","em _max":"N/A","s_xell":"N/A","em_xel":"N/A", "dataproduct_type":"N/A","s_xel2":"N/A", :"N/A", "sched_duration":"16463","exp_start_time":"2002-05-22
21:28:19", "filter number":"0","exposure_id":"4","t_xel":"N/A","s_region":"N/A","em res_power":"N/A","ral":"12. 315972122199999",”access url”:"N/A","t_resolution”:"N/A","facility name":"N/A","pol_xel”: N/A","access_estsize":"N/A", " observation_: "0059140901"

"s_resolution”:"N/A", "mode_number":"1","dataproduct_subtype":"N/A","exp_end time":"2002-05-23 02:04:24","calib_type":"N/A","em min":"N/A","pol_states":"N/A"},"47":{"s_fov":"N/A","decl":"47.303972222200002"
4258","obsipubl1sher7d1d” 'N/A","cbsiccllecticn":"N/A","instrument 9", "access_format":"N/A","em_max":"N/A","s_xell":"N/A","em_xel":"N/A", "dataproduct_type":"N/A","s_xel2":"N/A",
21:29:22","filter number":"4","exposure_id":"6","t_xel":"N/A","s_region":"N/A","em res_power":"N/A","ral":"12.315972222199999", "access_url":"N/A","t_resolution":"N/A", s .
,"s_resolution’:"N/A","mode_number":"12", "dataproduct_subtype":"N/A","exp_end_time":"2002-05- 23 00 .06”,"031117 _type" i N/A","pol_states":"N/A"},"48":{"s_fov":"N/A","decl":"47.303972222200002", "target_name": "NGC
4258", "obs_publisher_did":"N/A", "obs_collection":"N/A","instrument":"4","access_format":"N/A","em_max":"N/A","s_xell": N/A", "dataproduct_type":"N/A","s_xel2":"N/A","o_ucd":"N/A","sched duration":"15922","exp_start_time":"2002-05-22
21:34:39","filter_number":"2", "exposure_ id":"2","t_xel":"N/A","s_region":"N/A","em res_power":"N/A","ral":"12. 315972222199999",”access url":"N/A","t_resolution":"N/A","facility_name":"N/A","pol_xel":"N/A","access_estsize":"N/A","observation_id":"0059140501"
"s_resolution”:"N/A","mode_number":"0","dataproduct_subtype":"N/A" ”Exp end_time":"2002-05-23 02:03: 01",”ca11h type":"N/A","em_min":"N/A","pol_states":"N/A"},"49":{"s_fov":"N/A", ”decl” ‘47.3035722222ﬂ0002","tnrgatﬁname'. NGC
4253","ohaipubllaheridld” "N/A","obs_collection”:"N/A", 3", "access_format":"N/A","em_max":"N/A","s_xell":"N/A","em xel":"N/A","dataproduct_type":"N/A","s_xel2":"N/A","o_ucd":"N/A","sched_duration":"15922","exp_start_time":"2002-
21:34:39","filter number":"2","exposure_id":"1","t_xel":"N/A","s_region":"N/A","em res_power":"N/A","ral":"12.315972222199999", "access_url":"N/A","t_resolution":"N/A","facility name":"N/A","pol_xel":"N/A","access_estsize N/A","observation_:
,"s_resolution”:"N/A", "mode number":"0","dataproduct_subtype":"N/A" ”axp end time":"2002-05-23 02:03:01","calib_type":"N/A","em min":"N/A","pol_states":"N/A"},"50":{"s_fov":"N/A","decl":"47.303972222200002", "target_name": "NGC
4258“ "obs_publisher did":"N/A","obs_collection”:"N/A","instrument 5","access_format":"N/A","em max":"N/A","s xell":"N/A","em xel":"N/A","dataproduct type":"N/A","s_xel2":"N/A", N/A","sched duration":"13646","exp start time":"2002-05-22
22:08:17","filter number":"2","exposure_id":"3","t_xel":"N/A","s_region":"N/A","em_res_power":"N/A","ral":"12.315972222199999", "access_url":"N/A","t_resolution":"N/A","facility name”"'N/A",”pol xel":"N/A","access_estsize":"N/A","observation_: :"0059140901"
,"s_resolution”:"N/A", "mode_number":"0", "dataproduct_subtype":"N/A","exp_end time":"2002-05-23 02:03:33","calib_type":"N/A","em_min":"N/A","pol_states":"N/A"},"51":{"s_fov":"N/A","decl":"47.303972222200002", "target_name" : "NGC
4258","obs_publisher_did":"N/A","obs_collection”:"N/A","instrument"”:"9","access_format":"N/A","em_max":"N/A","s_xell":"N/A","em_xel":"N/A","dataproduct_type":"N/A","s_xel2":"N/A", N/A","sched_duration":"4900","exp_start_time":"2002-05-23
00:16:10","filter number":"9","exposure_id":"7","t_xel":"N/A","s_region":"N/A","em_res_power":"N/A","ral":"12.315972222199999", "access_url":"N/A","t_resolution":"N/A","facility na.me”"'N’/A" "pol_xel":"N/A","access_estsize":"N/A", "observation_ id":"0059140901"
,"s_resolution”:"N/A", "mode_number":"12", "dataproduct_subtype":"N/A", "exp_end_time":"2002-05-23 02:03:34","calib_type":"N/A","em_min":"N/A", "pol_states":"N/A"},"52":

,"target_name":"NGC
N/A","sched duration”:"4BOD","exp start time":"2002-05-22
"facility_name":"N/A","pol_xel":"N/A","access_estsize":"N/A", "observation_id":"0059140901"

22
"0059140901"

L Slides Synergy2017C...pdf ~| TE Synergy 2017 worksho..pdf ~ | INTEGRAL SynergyZ..pptx ~ = 1708.03520.pdf =| [ hopix ° & showAl | X

INTEGRAL

KMM Obs ID 0694651401 instrument: OM

2010 2011 2012 2013 2014 2015 2016 2017 2018
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SCIENTIFIC COLLABORATIVE TOOL: SCIAPP

« Web tool focused on the information sharing between scientist
It is based on astronomical source conversations (candidate list DB)
 Interface with services provided by observing facilities
« Observation campaign functionality
‘ ASASSM-14li 0770980701 oM 2016-12-04 14:24:48 2014-12-04 14:29:34 ! 288
HA 2 192‘063458 DEG ' 1?1??39ﬂ ASASSN-141 0770980701 MOS52 2016-12-04 14:25:09 2016-12-04 17:05:51 F462
5-12-04 14:29:37 2016-12-04 14:51:23 1000
Revodution Start
5-12-04 14:30:14 2014-12-04 17:04:06 9290
o i 5=12-04 14:51:24 2016-12-04 15:21:30 1500
Fars e e 5-12-04 15:21:31 2016-12-04 15:49:57 1400
1295 017-12405 10:05
VLT CTA 5-12-04 15:49:58 2014-12-04 14:51:44 2500
d2%4 H1F-12-07 0759 7-06-08 01:00:52 2017-06-08 04:20:38 11884
Energy band Optical > Encrgy band GeVITeV )
ansT IOLT-120909.33 Status PROGRESS Status PROGRESS 7-06-0801:00:57 2017-06-08 04:20:38 11879
1798 0171211 0544 1.06-0801:01:22 2017-06-0804:19:23 11701
XMM-Newton INTEGRAL
axee M1F-1-130%30 7-06-08 01:01:45 2017-06-08 01:06:33 288
Enerzy band eV » Enctgy band eV 5
S P = AT o pdiis 7.06-08.01:02:06 2017-06-08 04:19:28 11662
e T 7-06-08 01:04:34 2017-06-0801:41:15 1760
. 7-06-0801:07:13 2017-06-0804:19:43 11450
3902 WATAL-1FORAT
T-06-0801:41:14 2017-04-08 02:23:27 2220
i i i ASASSM-14li 0770980801 oM 2017-06-0802:23:28 2017-06-0803:13:09 2680
it SRR ® o ASASSN-14I] 0770980801 oM 2017-06-0803:13:10 2017-06-08 04:05:21 2820
3305 I017-12-2508:59
o e INTEGRAL RESULTS:
~ WAITING.....
¢ 192063458
et Be ReviB89 | (Rewi890  Revi891  Rev 1892 Dec ke
] ] - - * 1777394 XM “ons 1D 0694651401 Instrument: OM | |
2 e EL 2 1 e ! Redshift 2010 2011 2012 2013 2014 2015 2016 2017 2018
Mowember 2017 December 2047 < 0.0206
®, = =
-, = = =

/10/2017 | Slide 15 European Space Agency



ESASKY v3.0 NEw TIME-DOMAIN
EXPLORATION

Constraint visibility
checker option

A

IZX AR 35 51550 +22 01 4364

Sky T -:\-gtlll

>y

:

Standardize Observatory Services | Aitor Ibarra | SciOps Meeting | ESAC-16/10/2017 | Slide 16

—
—]

o
®
7
Qv

Footprints for
scheduled observations

- —

" eesa Tl

European Space Agency



BRINGING FACILITIES ON-BOARD

. (S8\pr
/N - ObsTAP Protocol fo.r = \9\ _
.Eff.-"/{’,?'f) integeal Visibility & Observation "é’ Xmm-newton

\}

L DISCOVERY
SERVICES

(cta &=
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