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Multi-mission Coordinations \ cSa
An example Use Case for needing:

VO standards for Telescope Visibility and Observing Plans

Jan-Uwe Ness!, Erik Kuulkers?, Celia Sanchez!
Jesus Salgado?, Emilio Salazar?,
Richard Saxton?, Aitor Ibarra?,

: Peter Kretschmar?!, Matthias Ehle!
INTEGRAL XMM-Newton

'European Space Astronomy Centre (ESAC), Villafranca del Castillo, Spain

’European Space TEchnology Center (ESTEC), Noordwijk, The Netherlands
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Demand for coordinated observations increasing {=@SQa
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Evolution for XMM-Newton
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Demand for coordinated observations increasing
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Basic Elements for Coordination:

+ Respecting time-constrained observations
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Example: common XMM/NUSTAR Visibility/planning (" agg

= 83042,/01: IRAS_OS572p3915 4/7revs. =
- Free | ||||| =
- I lCc;mmon Only vis. to =
— “slo -
83044 /01: W14 \ NUuSTAR 8/33revs.
= s2378/01: 1HO323p342 isible but reserved for fixed obs. 11 /33revs. T
E B3048/02: 3D55J1 45453d53p03245 9,/ 37 ravs. E
[ 83053/01: Her_x1 21/62revs.
E 83048/01 : APM_0B273p5255 37/69 revs. E
- \ | -| \ | \ | \ | \ | \ | \ | \ | -
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Example: common XMM/NuUSTAR V|S|b|||ty/plann|ng \
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: TTIN_. T S 1 1111 :

B3039/01 PDS_456 . - L B i  20/2Brevs. |
T T _HIF TN 1 ¥ E

B824329,/01 HR7355 19,/28revs._|
... I __ 1 T TN - I

B3054,/01 Ark_564 23/ 3 revs. |

: T

83041/01 2FHL_IZ146d6m1345 L T B P 23/32revs. |
AL (I LI L Tl_
23040,/01 1RXS_J170849d0m40091 : 23/32revs.
B3044 /01 W114 : ' ) : 16/33
' : : revs.

.~ T TTTITONTA. O — TL___THRSITI | T

B2378/01 _1HC 1HO523p3-ﬂ-2 22/33revs. |
JLILLELLLLLE O LTI
B2083/01 RX5_J1131m1231 _19/34revs. |
: - NPOLRERERY_THT 1Y
B3048/02 SDSSJ145453d53p05245 L _ 24/37revs. |
| - T T
B24DB/01_ Mrk_1044 | 18/37revs. |
B3047,/01 PG_14 261 A ! 18/38
_1402p revs.

: — JRRRBGL 11 THT - L | 11111/ . : ]
B2403/01_RE_J10345396 _ i 29/4Drevs. |
B2137,/01 HESS_JDB32 057!"“ Al : 31/45

§ p : revs.

T NTI_L T IL T THI ]
B3043/01 MNGC_4051: : 36/ 47 revs.
- TIN I TTTITTIL, TTTITIITITIIITIOT.
B3053/01 Her_X] i 43/62revs. |
r 1. T L OO "TTINTERIRIIL CERRRNVENAT. ~_TOIT
B3048/01 APM_0D8279p5255 o © 46/69revs. |
TTTTTTETTTITH LA THLCITITIET TIm
23051 /01 GommaoZ_Velorum o : 63/92revs.

T~ IO O OO “TIML_ IT. TIY

80408 /01 NGC_5807-ULX observed in 3217 3218 3220 3222 3223 i . 72/110revs |
~THRIO. T T I I IO T TIE

B3048/01 IRAS_08148mB206 % BO/122revs|

23050/02 ESO_Z)'ITH'IFGD'!-'I : B3/144revs

: TIL TR TERRRTITIITEIT

23050,/01 ESO_244m:|GCI3D B3/ 144revs
T TN ARSI :

B3050,/03 SDSS_J1 D331 S5d71p3252 : 114 /163revs.
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Information needed to plan an observation (AO or ToO) in
Individual facilities web pages

bserva%n
) in S
& 5\3‘\‘“ e BUT fo
Sh erm
lnStrument SC‘;" t-term Lon9 %eu\e
CharaCteriStics edule cche

This information shown in a static web page and only accessible through
forms that have to be filled in manually.
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Target Visibili \=€esa

European

o
HES+ southem
(0]

Observatory

k — Reaching New Heights in Astronomy
=l e Nl =i N B O
User Portal

=nce Users Information > Observing with £SO Telescopes. =

Science Users Information

G Object Observability

 Future Faciiies and Development _[JERSRSISICH

Observing with ESO Telescopes

This tool provides ebject observability tables based on site, object ceordinates and observing peried. Times are given for the local time, including daylight saving times when applicable.

Tt o Meakn Select site, object coordinates and dbserving period; then press Compute

Mare detailed information is provided is a separate document Notes for Skycale by John Thorstensen

site: [ Paranal Observatory (VLT) -
Dates (yyyy mm dd):
From: | 2017 10 20 To:| 2017 11 15
Object Coordinates (J2000)

RA| 05 23 34.5 Dec:

-69 45 22
s provided by courtesy of John Thorstensen, Dartmouth College.Jofr

\isiting Astronomers
Data Handiing and Products

Seience Archive Facilty
Science Activities
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Target Visibility

European

+
+ES+ sounem 2
[0]

Observatory P g 5 = .
b : = | Tm g4Iz B = e o I BE

Science User Portal Contact site Map Got

‘Science Users Information > Observing with SO Telescopes > Observing Toois and Senvices > Galendars and Gsloulators > Observability
Science Users Information

— Reaching New Heights in Astronomy

Object Observability

Observing Facilties.

_ Future Faciiios and Deveicpment [JECEETCCRSEER

0 el
CESCOPeS This tool prevides ebject cbservability tables based on site, object coordinates and observing peried. Times are given for the local time, including daylight saving times when applicable.

Select site, object coordinates and dbserving period; then press Compute

Mare detailed information is provided is a separate document Notes for Skycale by John Thorstensen

site: [ Paranal Observatory (VLT) -

Dates (yyyy mm dd):
From: | 2017 10 20 To:| 2017 11 15

Object Coordinates (J2000)
RA| 05 23 34.5 Dec: |-69 45 22

aic provided by courtesy of John Thorstensen, Dartmouth College John

rstenseng@osrim

h.edu

Data Handiing and Products

Seience Archive Facilty

The ESO Sky Calendar Tool

EEEEs

|seancamzo e

See also Object Observability - Airmasses - Daily Almanac - Ephemerides

Observability for 05 23 34.5 -69 45 22

Paranal Observatory (VLT)

RA & de 5 23 34.5, -69 45 22, epoch 2000.8
Site long&lat: +4 41 36.8 (h.m.s) West, -24 37 3@ North.

Shown: local eve. date, moon phase, hr ang and sec.z at (1) eve. twilight,
(2) natural center of night, and (3) morning twilight; then comes number of
nighttime hours during which object iz at sec.z less than 3, 2, and 1.5.
night (and twilight) is defined by sun altitude < -18.@ degrees.

Date (sve) moon eve cent
sec.z HA  sec.z

2017 Nov 3 F -652 3.1 -245 1.8

2017 Nov 17 N -5 44 2.4 148 1.5

SkyCale provided by courtesy of John Therstensen, Dartmouth College. Jolu. Thorstensen @dartmouth.edu

I+l
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Target Visibility

XMM-NEWTON MULTI-TARGET VISIBILITY CHECKER

OU CAN LOOKUP SIMBAD OR NED AGAIN, OR RUN THE VISIBILITY CHECKER USING THE RESULTS RETURNED BELOW.

Target Name [\f31 ] (23 Aball 1750)
|SIMBAD Lookup||[NED Lookup|

Please note: there is a 20 second tmeout should SIMBAD or NED not respond

SIMBAD LOOKUP RESULTS:

If you are happy with inese results, compiete the "Visibilty Details” and Submit

TARGET DETAILS

Target Name V131 Target name or identifier for output (e9; Abell 1750)

RA |00:42:44.330 Decimal degrees or HH:MM SS.S (8g: 13:30:52.5)
Dec |+41:16:07.50 Decimal degrees or DD:MM:SS.S (eg: -01:50:27.0)

VISIBILITY DETAILS

Select either

Revolution Range (®'First Revolution 3369 | gefault is AQ17 revolution range: 3369 to 3551
Last Revolution 3551

or

Date Range From Date 01 May 2018 default is AO17 range: 01 May 2015 - 30 Apr 2019
To Date 30 Apr 2019

Minimum vigibility 5000 {minimum time the bin must be visible. Defsult is S000 s)

Submit|

(0]

LT LAINS Iy Calendar Tool

EEEEs

|seanca o s}

See also Object Observability - Airmasses - Daily Almanac - Ephemerides

Observability for 05 23 34.5 -69 45 22

Paranal Observatory (VLT)

RA & dec: 5 23 34.5, -69 45 22, epoch 2000.0
Site long&lat: +4 41 36.8 (h.m.s) West, -24 37 3@ North.

Shown: local eve. date, moon phase, hr ang and sec.z at (1) eve. twilight,
(2) natural center of night, and (3) morning twilight; then comes number of
nighttime hours during which object iz at sec.z less than 3, 2, and 1.5.
night (and twilight) is defined by sun altitude < -18.@ degrees.

Date (sve) moon eve cent morn night hrs@sec.z:

sec.z HA  sec.z HA sec.z <3 <1.5
2017 Nov 3 F -652 3.1 -245 1.8 +121 1.5 8.6 6.0 3.3
2017 Nov 17 N -5 44 2.4 148 1.5 +2 @7 1.5 8 67 3.8

SkyCale provided by courtesy of John Therstensen, Dartmouth College. Jolu. Thorstensen @dartmouth.edu

I+l
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Target Visibility

XMM-NEWTON MULTI-TARGET VISIBILITY CHECKER

OU CAN LOOKUP SIMBAD OR NED AGAIN, OR RUN THE VISIBILITY CHECKER USING THE RESULTS RETURNED BELOW.

131 s ] ; Abell 1750)
|SIMBAD Lockup|[NED Lookup|

Please note: there is a 20 second tmeout should SIMBAD or NED not respond

Target Name |13

SIMBAD LOOKUP RESULTS:

If you are happy with inese results, compiete the "Visibilty Details” and Submit

TARGET DETAILS

Target Name [M31 ] Targst name or identifier for outpUt (eg; Abell 1750)
RA 00:42:44.330 _' Decimal degrees or HH:MM:!SS.S (eq: 13:30:52.5)
DECIFAIEIC0R50  [pecanal gdseeionnUMNLSS, XMM-NEWTON AO17 TARGET VISIBILITY CHECKER
VISIBILITY DETAILS
Select either
Revolution Range (® First Revolution 3369 | aefauit is 4017 rewt VIEWING CONSTRAINTS FOR XIMM-NEWTON
Last Revoluti
5 SRkl A ) Visible corners | Bin sim|§"n'n"‘;‘:‘gf£ Min Earth Ann\e|
Dste Range From Date 01 May 2018 default i | amrur  [2x2- [ 7oo-m100 | 427
To Date 30 Apr 2019
Minimum vigibility 5000 {minimum time the bin must be v SEARCH CRITERIA FOR ALL TARGETS

|Min Vis
(s)

smnamn‘snn 0rbit| Start Date ‘ End Date

Submit

L1 | sooo | 33es |

O

+

|01-May-2015 | 25-4pr-2018 |

Targets that are only visible for a small fraction of an orbit are only visible at the start or end of a revolution (see columns lity Start/End Phase) and therefore have a higher likelinood for increased background radiation.

See also Object Observability - Airmasses - Daily Almanac - |
SEARCH RESULTS PER TAR«

Observability for 05 23 34.5 -69 45 22

Paranal Observatory (VLT)

v Vis. Start Vis. Window Vis. End = Visibility Visibility Solar Aspect Mean Astronomical
AU 5 23 34.5, -69 45 22, epoch 2000.0 - {yyyy-mm-dd hh:mm) Duration () (yyyy-mm_dd hh:mm) 3 Start Phase End Phase Angle(®) Position Angle(?)
Site long&lat: +4 41 36.8 (h.m.s) West, -24 37 36 North 3387 |2015-06-28 02:58 27036 2015-06-25 10:28 078 0.82 713 742
3382 |2013-05-22 12:48 73128 2013-06-30 10:31 047 0.2 726 723
Shoun: local eve. date, moon phase, hr ang and sec.z at = = = =
(Y instunaliccitor ot lEbL, SAdiS) monhtas. twilishis & 3388 | 2015-07-01 12:42 75083 2015-07-02 1023 047 082 Ta2 77
nighttime hours during which cbject is at sec.z less tha 3400 | 2018-07-03 12:35 77838 2015-07-04 10:14 047 082 757 708
tightifand “twilight )ic defined by zun; altitude < c18:-0 3401 |2018-07-05 12:29 77504 2015-07-06 10:06 047 092 773 695 .
Date (eve) moon e cant e 3402 |2018-07-07 12:22 77715 2015-07-08 08:56 047 052 788 655 Slide 11
sec.z HA sec.z HA e 3403 2018-07-08 12:15 78302 2018-07-10 10:00 047 083 804 674
2017 Nov 3 F -6 52 3.1  -245 1.6 +121 -
b o R Bl B0 S - B 340420180711 12.07 76348 2018.07-12 08:53 047 ) 820 ]

T = . T f 7 : = L = curopean Space Agency
SkyCalc provided by courtesy of John Thorstensen, Dartmouth College. John Thorstensen@dartmouth.edu European Space Agency




Target Visibility

IsiAc NEWTON - GROUP O TLescopes €89)

I.REAU‘Q

Ahout ING * Astroﬂomy - Developments ¥ Public Informatmn v Searc?'l

Home > Astronomy = Object Visibility

Object Visibility - STARALT

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
a particular night (Startrack). or plot how altitude changes over a year (Starobs). or get a table with
the best observing date for each object {Starmult). For further information, click on the "help” button
at the bottom of the page.

Mode Staralt A

Night 12 v | |October ¥ | [2017 ¥ | or date when the local night starts. Staralf,
Startrack only

La Silla Observatory (Chile) v
Select one above or specify your own site with this format:

Observatory Longitude(®East) Latitude(®) Altitude(metres) UTC offset({hours)
Ex.:289.2767 -30.2283 2725 -4

Formats can be any of these:
name hh mm ss tdd mm ss
name hh:mm:ss tdd:mm:ss
name ddd.ddd dd.ddd
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.
Coordinates |59.6 -78.2

TY CHECKER

TS RETURNED BELOW.

(MM-NEWTON AO17 TARGET VISIBILITY CHECKER

VIEWING CONSTRAINTS FOR XMM-NEWTON

i Sine| Solar Aspect
Bin Size| Angle Range

| amrur  [2x2- [ 7oo-m100 | 4z

Visible comers

Min Earth Ann\e|

SEARCH CRITERIA FOR ALL TARGETS

Min Vis ;
| ls) | Start Orbit

End 0rbit| Start Date | End Date

| sooo [ 336e | 3551 [01-May-2015 | 28-4pr2015 |

iible at the start or end of a revolution (see columns Vis

ity Start/End Fhase) and therefors have a higher likelinood for increased background radiation.

Rev U Vis. End e Visibility Visibility Solar Aspect Mean Astronomica
& dec: 5 23 3.5, -9 45 22, epoch 2000.0 - {yyyy-mm-dd hh:mm) (yyyy-mm_dd hh:mm) 3 Start Phase End Phase Angle(®) Sasiion AngioC)
Site longBlat: +4 31 36.3 Chom 3> West. 24 37 35 Morth 3387 |2015-06-28 02:58 27036 2015-06-25 10:28 25000 078 0.82 713 742
3382 |2013-05-22 12:48 73128 2013-06-30 10:31 75000 047 0.2 726 723

Shoun: local eve. date, moon phase, hr ang and sec.z at
(Y instunaliccitor ot lEbL, SAdiS) monhtas. twilishis & 3388 | 2015-07-01 12:42 75083 2015-07-02 1023 75000 047 082 Ta2 77
nighttime hours during which cbject is at sec.z less tha 3400 | 2018-07-03 12:35 77838 2015-07-04 10:14 75000 047 082 757 708
tightifand “twilight )ic defined by zun; altitude < c18:-0 3401 |2018-07-05 12:29 77504 2015-07-06 10:06 75000 047 092 773 695 .
Date (eve) moon e cant e 3402 2018-07-07 12:22 777is 2012-07-08 08:55 75000 047 052 788 685 Slide 12

sec.z HA sec.z HA e 3403 2018-07-08 12:15 78302 2018-07-10 10:00 75000 047 083 804 674
2017 Nov 3 F -6 52 3.1  -245 1.6 +121 -
Ta DR B 3L DERBI el T 340420180711 12.07 76348 2018.07-12 08:53 75000 047 083 820 663

T T T a— 7 T

SkyCale provided by courtesy of John Therstensen, Dartmouth College. Jolu. Thorstensen @dartmouth.edu

— = - curopean Space Agency
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Target Visibility

P.0 TELESCOPES_ %

AhoutING - Astroﬂomy - Developmentsv Publn: Informabonv Searc?'l

TY CHECKER

TS RETURNED BELOW.

Home > Astronomy = Object Visibility . i
Altitudes, La Silla Observatery 289.2700E —29.2567N, 2347 m above sea level
LST ———> _ 21M90™ 22740 23Ma0™  ghao™  1teo™  2Mer™  3ham sham .
S.set wi S.rise
= - =g =pe ur —> 2257 L= bl
Object Visibility — STARALT Maon (dashed)y  BO° ; 5 5 7 ; : : : Liet of objects:
Coordinates : H : : H : 1 Cbject 50.00% —70.20°
Staralt is a program that shows the observability of objects in various ways: either you can plot " 4™ 418%15°
altitude against time for a particular night (Staralt), or plot the path of your objects across the sky for Numination: 4zx  80° g
a particular night (Startrack). or plot how altitude changes over a year (Starobs). or get a table with Quarter: 4 1 *
the best observing date for each object {Starmult). For further information, click on the "help” button : =
at the bottom of the page. 202f =
Numbers below curves | .
(MM are Moen distance ] i
Mode Staralt v {in degrees) at the sl "
carrasponding i =
i tirmes. i -
Night 12 October hd 2017 v | or date when the local night starts. Staralf o
Startrackonty. e g B
) .
= : =]
La Silla Observatory (Chile) v = 5
Select one above or specify your own site with this format: g ;
Observatory Longitude(®East) Latitude(®) Altitude(metres) UTC offset(hours) = |
Ex.: 289.2767 -30.2283 2725 -4 +
a
Formats can be any of these: i
name hh mm ss *dd mm s= <]
name hh:mm:ss tdd:mm:ss il at] 2
name ddd.ddd dd.ddd "
name must be a single word with no dots, avoid using single numbers. Every entry a
must be in the same format, do not use different formats with different entries. We =
recommmend a maximum of 100 targets per submission. g
Coordinates |59.9 -7@.2 g
Rev. SR ok ! > : i E
RA & dec: 5 23 34.5, -69 45 22, epoch 2068.0 . (yyyy-mm-dd hh:mm) (yyyy-mm ] o° : ! ! E
Site long&lat: +4 41 36.8 (h.m.s) West, -24 37 38 Horth 3397 |2015-06-23 02:58 27036 2018-06-25 10:29 uT —ﬁl éa 5 23 o4 5 ; 7 E 9 16D
3398 [2018-06-29 12:48 78126 2018-06-30 10:31 N 1
Shown: locsl eve. date, moon phase, hr ang and sec.z at Mean SGIGr Zone Time, Stﬂr‘lmg night 12 19 2017
(2) natural center of might, and (3) morning twilight; t 3388 | 2018-07-01 12:42 78053 2015:07:02 1023 Proceassd: 2017/18/12 at 10:21:34 UT. lsnos Mewton Sroup of Talescopes, Lo Palme.
nighttime hours during which cbject is at sec.z less tha 3400 | 2018-07-03 12:35 77939 2018-07-02 10:14 — o 4 Sk P Ak
tightifand “twilight )ic defined by zun; altitude < c18:-0 3401 |2018-07-05 12:29 77504 2015-07-06 10:06 75000 047 092 773 695 .
Date (sve) moon e cent morn 3402 | 2018-07-07 12:22 TTTIS 2018-07-08 09:55 75000 047 092 788 635 S||de 13
et HA  sec.z HA  se 3403 | 2018-07-08 12:15 75302 2018-07-10 10:00 75000 047 0.93 80.4 BT 4
igiz :2\\: i7 ; :2 ii i} :3 :: i: :; ;i 3404 | 2018-07-11 12:07 TE348 2018-07-12 08:53 75000 047 0.83 820 663
T T T T

SkyCale provided by courtesy of John Thorstensen, Dartmouth College. Jol. Thorstensen

i : — = - curopean Space Agency
European Space Agency



Observing Plans:

T 7\ | R g IR STV T VI AT R
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il i ot o v ihed i o il i,

i o e s oy piod i gl n e and b dowloadd by e gl 1.
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E

PPST for October Sth, 2017 (DoY 281)
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[ wor @ aror
e O P S —
u Che om e 1 4, A foe bt TSR S
Y e ateimis Trar et oo mk: Tie Soet vt tobe ahering iowe eveur
Boh, o - Dlomar st paerormried iy Bamsegs threugh 1 B Aeries Arnaty (BAN) 1o side KT Sassirs cooling. Mo dets s comlecied during SAR pessepes
2017.10-08 00/90.00 2017-10-08 00,2100 JEENE & sse-coea 28100 5759771 -G0.00OD 13,4186
-0 3. = 201 ermaniz 79,0010
0171008 092,00 101710-0800.41 00 BIAZE & Swn NMS6L-4305 o “narise iierase
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3017-10-08 02113100 017-10-08 03300 BIL 22 KIG ROW 1370004 703043 womserd
i
— 30171008 02.48:00 017100803 53,00 3387 i CAOISVied 91.56180 116667 26260000
Raamw & e 29158189 -1 263.00000
3017.18.08 63:60:00 30171008 G3-18.08 41D 3 CAGIS 91 aLe0 iisear 263
I017.10.08 03 18:00  IO1T.10-08 03 4000  FITG B eaa o 28100 7. 88771 I0.G0B00 13441465
2017-10-08 03 40:00 017-10-08 01-000  BOSI 3 OGR_Iane nr0ss  aveasan  eimsess
B e irimais oogizmn imeszser
- OIT-10-08 04 D300 FO1T-10-08 O4-34:00  FIIAT 233 MGC BSOT X-1 FE.3IIFO T14 B00ET
BaseL i 219156020 -11.68276
3017.10.08 04, 79:00 301710-6 043608 G183 3 C/IGS VLB 39156030 114A376 36360000
[ 23393 291.56020 1188378
20171508 64541090 2017 10-90 GT0000  BZIDZ AL SWM R1S0.0-4ID 3656565 270e0s 2e5.a3s00
s ey 27 are T3aatan
3017.10.08 05:19:00 3017-10-08 053600 R4ED 15 WocReEd 1233000 3a4zeas iiimasma
/1008 05 36,00 I017.10-08 08.50.00 31207 13 WGC 5007 K1 propese P
3017-10-08 05 50:00 mazss s IA6LAGD  47OREET TI466uI
agams  am 233.79e8s -8
30171008 06.14:00 01710-08 062609 87433 4 GRS JANIOS 0941 37750772 BAPEE 2635403
| o] b 26.00 26 e A SNIOLAERT O 3TB. Sesa0 34 38814 TFS.0INNE
T T e r.sarri poocon 136aiess
AD17.10-00 08 AW I0I710-0NGEINO0N EIDFD B Swn A4S6.1-450S re.osea
3017.10-08 06 5900 30171008 07 14.00 BIIeL Iz KIG 20B 17.c00ms 04033 eaeram
OF 14:00 2017-10-08 07:24:00 BIIA3 32 KIG A8 BEALINI  157.54Bed
|  amricosason izicesevanos i e kicear 2 207 50308
23595 i cn 291,51 ALTFIOI0 26200000
30172008 a0 0171008 @raz00 Fies 3 CrAGLS wies 9351072 aarsein seaeeaco
IBi716-08 024700 20173008 aaar 3 enmsast IS i TeIE 2660000
30171008 08.03.00 017100808 16:00 B2123 4 SemENIP.1i26 30sides 1143303 8330863
0%116:00 017-10-08 0BIL00 0I5 Sen RIeT6r6124 asaz
“ 007.00.08 DR300 I017-30-00DBAGDO B4I0F 17 UGCazd e frexen)
1008 0% 46,00 30171008 ORS00 BAME A0 WOCHEOD e
— 30171008 0miCHi00 30171008 001000 Zaems 4 G 1331 015520 omarie Iasreis
333wy i en 28149804 1L PIRTA
2017.10.08 03 13:00 0171008093309 300 2 CrAOIEWEZ 2934200 1272374 70300000
20171508 03 22100 2@ 3 crw 29149000 11727n 26200000
g aDzed z 2962004 14.77633  I30.03092

Wil e Vi

T

H

gsgr

HEEHHHT

&
&

i
i

H

(]

HEE T it i

aaananatanananaai b aatananaantanabaaiabanad
H

HHTHRERTHIH IR H T H T
AARRA T

Observational Raw Data

(Query Result
[ i o], it ] s |

howawy e o R

| i | D% | A | Al
M 1 |l

| D

A |

s |1 | g

IR

European Space Agency
European Space A



: s
Observing Plans: \=CSa

T g AT T '}

Observational Raw Data
(Query Result
[ bt [ i it it s

Tt i s el e e e el e y rin t:cechbion e e et oo, e e e e e dies b,
{Howwill b prompind oy 52 e Pora srenam d pasvod, oo o v e S0 e ool acoun, sl e glarionfm
il i ot o v ihed i o il i,

i o e s oy piod i gl n e and b dowloadd by e gl 1.

s e e e A e mtedwih X

Iw ™ Wil b e ey P o b
PPST for October Sth, 2017 (DoY 281)
e B B o B
T o Fili | I-0B8 At | Al
e —
T et o g e i S o e T i iy ks 6 e g e it g S8 o WA 1| Dhl !
2027 30-o8 o0-a1:00 o e ioo t2¢e
21.08 H wraasia irm.inaa 7 acn
ireesemios s & -..«m...m Tasears amarise istrams  rc gmuse e 48 S| D)
2017 o maa a it = e s e
2017.40.00.00,09.08 B42s 8 BMASENELIMEsaroA20 24361582 e fmmita %0 vee
e ok A N AR A—— W maise e e
S0i7i0oecicice INENS B sassea gm0 .zarrs o Dagtan 100 1300
Bommseaes Bae 8 S et e e R 1 et ..
Chandra Search Results
X-ray Center New Scuch acch Besylts  Rewjeval Liss Help

© Primary package
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Select all | Unselect all
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Science  Proposing Dala Processing Tools Documentation Help ..Search Site

sl A} MA Status Page

Tlouwll b e
Weather Conditions at A0S
[t i
E it i Current Date | Current Time Location Hurmnidity Temperature | Dewpoint wind Direction | wind Speed Pressure
et § 2017/10/12 11:08:37 UTC Central Weather Station 23.60 % -4.83°C -22.52°C 307.00 °© 5.10 m/s 553.78 hPA
J More.
< b
Recent observations (QAO Pass) Public observations
Project Source PI Project Source PI
" Magnetic field structure in the bipolar outflow driven by Orion Source 1 Protolunar disks around directly imaged young exoplanets
3 2017.1.00497.5 Orion_Source_1 Hirota, Tomoya 2015.1.01210.5 PZ_tel Perez, Sebastian
u ALCHEMI: the ALMA Comprehensive High-resolution Extragalactic Molecular Inventory From Dark to Light: Star Clusters in Formation
f 2017.1.00161.L ngc253 Martin, Sergio 2015.1.01308.5 Serpens_Main_and_Serpens_South Mundy, Lee
n -1 100,000 Molecular Clouds Across the Main Sequence: GMCs as the Drivers of Galaxy Evolution Polarimetric Observation of Centaurus A: Poloidally-dominated Magnetic Field vs. Toroidally-dominated
3l T T 2 Magnetic Field in the Innermost Jet _
} ] 2017.1.00886.L NGC7496 Schinnerer, Eva
[ 2l 2015.1.00421.5 Cen_a Nagai, Hiroshi
- Y
m \ Chandra Search Results
u /X-ray Center NowSeuch hRewuls RewievalLis _Help
i View Observat Infarm.
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“Diversity is about embracin:gkdifferences, and
recognizing the amazing things that are possible
when it’s woven into an organization’s culture”
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Standard VO Protocols

* Initial definition by ESA team, then discussed with about 60 supporting partners
(observatory operators, platform operators, institutions, scientists etc.)

— Workshop held on 21t September 2018 in ESAC
Consolidated protocol descriptions presented to Virtual Observatory

— Positive response, certification expected soon
INTEGRAL, Chandra, GAIA, and HXMT have developed prototypes used here to

demonstrate how it works:

Example Use Case:
| have a target and want to know how long | have to wait until it can be

observed by multiple observatories
Slide 20
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Demonstration for INTEGRAL &esa
Example URL Query: |

GRS 1915+105 date range
RA=288.8, DEC#10.95

CcURL -s “http:intergral.esa.int/isocweb/tvp.html?startDate=26-04-2019&endDate=26-052019&duration=12 g00&action=predict&ra=288.8&ad¢c=10.95&format=json”

4

~
CURL -s “http:intergral.esa.int/isocweb/t¥p.html?staitDate=26-04-2019&endDate=26-05-2019&
duration=12.600&action=predict&ra=288.'8&dec=10.95&format=json"
A S

Output in JSON Format

Slide 21
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Demonstration for INTEGRAL

Jjness-Lenowo-GE0-80:"> curl -s "http:/dintegral .esa, int/izocwebstuvp html?startlate=26-04-2019%&endDat e=26-05-201 9%,
duration=12,600%act ion=predictira=283, 8kdec=10, 95 format=json" | zed '/"%/d"

T"RA":"288,8", "RAHMS": "19:15:12,00",

"TIEC"$"10,9%", "DECHMS": "+10:&7:00,0",

"START_DATE":"2013-04-26",

"END_DATE" :"2013-05-26",

“IITHER_PATTERM" : "Razter"

"MIMUMUM_DURATION":"12,6",

“TOTAL_DURATION":"1417164" .

EINTERHHLS":

{"revolution” 3 "2083", ‘“start": "2019-04-24 14:07:48 GHT",
"end"y "2019-04-28 18:25:00 GHT" ,"duration": "1BB232"}

%"Peunlutiun" T U2084",  “start"i "2013-04-27 05:56136 GHT",
"end"y "2019-04-23 10:14:40 GHT" |, "duration": "188284"}

%"reunlutinn" 3 "E0ER",  “start"i "2019-04-23 21:45:43 GHMTY,
"end": "2019-05-02 (2:05:08 GHT" ,"duration": "188365"}

%"reunlutinn" 3 "E0BE", ‘start"i "2019-05-02 13:35:23 GHMTY,
"end": "2019-05-04 17:56:04 GHT" ,"duration": "188441"}

%"reunlutiun" 3 M20a7, start"p “2019-05-05 05320142 GHT",
"end"y "2019-05-07 03:4E:48 GHMT" ,"duration": "1884E6"}

i"reunlutinn" 1 "20BR", ‘start"i "2019-00-07 21:1E:20 GHMTY,
"end": "2019-05-10 (1:36:28 GHT" ,"duration": "188408"F

%"Peualutiun" 1 "20B9",  start"i "2019-00-10 1Z:0B:124 GHMTY,
"end": "2019-05-12 17:25:02 GHT" ,"duration": "188318"}

%"Peunlutiun" 1 "2080",  “start"i "2019-00-12 O4:00:13 GHMTY,
"end"y "2019-05-14 08:19:23 GHT" ,"duration": "38E50"}

1 Slide 22
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#1/bin/bash 1 Demonstration for |NTEGRAL

ot mkhemp tempHEEEEE T |
rm —F Fout* 01235

ra=$1
wH{2F = o« .
Meed to provide coordinates in decimal units BaSh Scr|pt

de.ﬁl Take RA/Dec as input
Display visibility intervals

root="http:/fintegral ,eza, int/ izocweb tup, bitml from qt_at.l. date tO O days in fUturE
dstart=fdate +Id-En—3y) < ______________________________________-————————————'-—""""'__——_—_—__—_——_—_—_-—_—53
dend=%{date -d "+30 days" +Ed-Em-¥Y¥) <

#dstart="08-02-2013"

troot}Petartlate=t detart Hodurat ion=12 , B00kact ion=predictiendlate=${ dend Hcoordinates=equator-ialara=trabdec=4 dec e format=jzon

curl —= "${roottPstartlate=$dstart Meduration=12, B00kact ion=predictiendlate=${dend Hcoordinates=equatorial dra=tratdec =4 dec - fornat=jzon fout., json
fout, j=on | ojg 'LIMTERMALS[].rewolution' | cut —d'"" —F2 > fout,rew
fout,json | jq 'LIMTERWALS[].start' | cut -d'"" -f2 > $out,
fout,jzon | ojg 'LIMTERMALS[ l.end' | cut —d'"' —£2 > $out,end

n=fwc -1 $out,rev | cut -d -f1)
d=$idate +Ey-En-2d)

d=fd=tart

Yizibility from Today ($d) to ${dend}

a=5% -n “$LiFEIF Y Sout.rew)

b=%( -1 "HAFEIT P Sout,start)

=5 -n “$LiF. i pY $out,end)
$a b #c
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#1/bin/bazh

ot mkhemp tempHEEEEE T |
rm —F Fout* 01235

ra=%1
=0 - ox
Meed to provide coordinates in decimal unitsz
1
dec=%2

1 Demonstration for INTEGRAL

Bash script

Take RA/Dec as input
Display visibility intervals
from start date to 30 days in future

root="http:/fintegral ,eza, int/ izocweb tup, bitml
dztart=${date +Zd-Zm-2Y) < _____________________________________———————————————"‘_"'"—_——__—_——_——_——_————53
dend=%{date -d "+30 days" +Ed-Em-¥Y¥) <

#dstart="08-02-2013"

troot}Petartlate=t detart Hodurat ion=12 , B00kact ion=predictiendlate=${ dend Hcoordinates=equator-ialara=trabdec=4 dec e format=jzon

curl —= "${roottPstartlate=$dstart Meduration=12, B00kact ion=predictiendlate=${dend Hcoordinates=equatorial dra=tratdec =4 dec - fornat=jzon

Fout, jzon

fout, j=on | ojg 'LIMTERMALS[].rewolution' | cut —d'"" —F2 > fout,rew
fout,json | jq 'LIMTERWALS[].start' | cut -d'"" -f2 > $out,
fout,jzon | ojg 'LIMTERMALS[ l.end' | cut —d'"' —£2 > $out,end
» ,/too,sh 288.8 10,95
n=$iwc -1 $out,rev | cut -d' ° -F1) Yizibility from Today [26-04-2019) to 26-05-2019
gfiggggﬁ;%-zm-ﬁd? 2083 2019-04-24 14:07:48 GHT  2019-04-26 18:25:00 GHT
shostart 2084 2019-04-2F 05:56:36 GHT  2019-04-29 10:14:40 GHT
visibility fron Teday ($d) to ${dend} 2085 2019-04-29 21:45:43 GHT  2019-05-02 02:05:08 GHT
a=${=ed -n "${i}.5{i} p' Sout.rev) 2086 2019-05-02 13:35:23 GHT  2019-05-04 17:56:04 GHT
befized -n ${i}.${i} p' $out,start) 2087 2019-05-05 05:25:42 GHT  2019-08-07 09:45:43 GHT
c=8(sed ~n "HikHi} p" Sout.end) 088 2019-05-07 21:16:20 GHT  2019-05-10 01:36+28 GHT
2089 2019-05-10 13:06:24 GHT  2019-05-12 17:25:02 GHT
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o International Virtual Observatory Alliance
g IVOA Documents
S
ObJVISSAP http://ivoa.net/documents/ObjVisSAP/
Simple Access Protocol (SAP)
Object Visibility Simple Access Protocol Implementation depends on Observatory
Version 0.5 (adaptation)

Based on parameter=value approach

IVOA Working Draft 19 March 2019 . ; )
9 Basic interface Coordinates/Time

Interest/Working Group:
http://www.ivoa.net/twiki/bin/view/IVOA/lvoaDAL

Author(s):
Aitor Ibarra, Richard Saxton, Jesus Salgado, Matthias Ehle, Carlos Gabriel, James Dempsey, Maria Diaz Trigo, Yue Huang, Jaime
Keenea, Mark Kettenis, Peter Kretschmar, Erik Kuulkers, Uwe Lammers, Giorgio Matt, Bruno Merin, Marco Molinaro, Jan-Uwe
Ness, Julian Osborne, Emma de Ona Wilhelmi, Edward }J. Salbol, Emilio Salazar, Celia Sanchez, Gregory Sivakoff, Lian Tao, Aaron
Tohuvavohu, Bill Workman

Editor(s):
Aitor Ibarra, Richard Saxton, Jesus Salgado
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Implementation of ObjVisSAP -@Sa

Needs:

- Algorithm to calculate visibility of a point in the sky in any language. It could
interact with a database, a file, or nothing at all. (Mission dependent)

- Web server which interfaces with the user/client. Most missions have already a
web interface that shows the visibility

- Response as VOTable (specific XML format)

o/~ X|0/e)¢| +
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Implementation of ObjVisSAP -@Ssa

Implementation Examples:

- PHP + Apache server (easy to implement, usually included the PHP support in

the Apache web server)
T .

- Java + Tomcat (servlet container), more robust development, easy to decouple
the view (webpage) from the model (the visibility algorithm) é}

Java ‘“Tomcat

- Python (django). Very popular within the astronomy community.

ﬁ

Ask the expert: Emilio Salazar

Slide 27
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International Virtual Observatory Alliance

IVOA Documents

ObSLOCTAP TAP Protocol Similar to ObsTAP
Data Model Constraints:

Observation Locator Table Access Protocol g' 'Ca‘))t():s.rvatlon Characterization

Version 0.5 - Spatial Coverage

IVOA Working Draft 09 September 2019 - Spectral Coverage
Interest/Working Group: - POlOa rization

http://www.ivoa.net/twiki/bin/view/IVOA/lvoaDAL C. Observat()ry provenance

Author(s):
Aitor Ibarra, Jesus Salgado, Matthias Ehle, Carlos Gabriel, James Dempsey, Markus Demleitner, Maria Diaz Trigo, Yue Huang,
Jaime Keenea, Mark Kettenis, Peter Kretschmar, Erik Kuulkers, Uwe Lammers, Giorgio Matt, Bruno Merin, Marco Molinaro, Jan-
Uwe Ness, Julian Osborne, Emma de Ona Wilhelmi, Edward J. Salbol, Emilio Salazar, Celia Sanchez, Richard Saxton, Gregory

Sivakoff, Lian Tao, Aaron Tohuvavohu, Bill Workman

Editor(s):
Jests Salgado, Aitor Ibarra
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Creating a Observation Locator Service

1. For an Observation Locator Service (ObsLocTAP) you need:

a. A database (usually PostgreSQL) with a table that contains future
observations

b. A TAP (Table Access Protocol) service
2. There are some toolkits that allow deployment of a TAP server without major effort:
TAPTuto: http://cdsportal.u-strasbqg.fr/taptuto/
*  DACHS from GAVO:
http://soft.g-vo.org/dachs

https://dachs-doc.readthedocs.io/tutorial.html
«  SAADA:
http://saada.unistra.fr/saada/

Slide 29
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Creating a Observation Locator Service

ObsLocTAP table is described in the specification:

* http://www.ivoa.net/documents/ObsLocTAP/index.html

* and in our implementation guide
* https://www.cosmos.esa.int/web/vovisobs _protocols/obsloctapimplguide
FINALLY... as a bonus!

Observatories could also use the same TAP server to publish other tables/catalogues

ADQL (Astronomical Data Query Language) allows complex astronomical queries using
Virtual Observatory clients (e.g. TOPCAT) on your tables

Ask the expert: Jesus Salgado
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Visibility Services

Use Cases

Tools, Clients, Apps etc:
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http://integral.esa.int/visObsTap/

MULTIMISSION VISIBILITY AND SCHEDULE

Source name

Coordinates (RA, DEC) in degrees *
235.2 -41.67

Start and End (UTC) *
2019-11-18T14:24 || 2020-05-18T13:24

Start and End (M)D)

Slide 33

European Space Agency



\\ \\N\L

dzesa

http://integral.esa.int/visObsTap/

MULTIMISSION VISIBILITY AND SCHEDULE

Source name

Coordinates (RA, DEC) in degrees *
155.87737 19.86508

Start and End (UTC) *
2019-11-15T14:24 || 2019-12-10T13:24

Start and End (MJD)

58802.6005002540 || 58827.558842502
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Visibility

MULTIMISSION VISIBILITY AND SCHEDULE

http://integral.esa.int/visObsTap/

Source name

NGC 3227

Coordinates (RA, DEC) in degrees *
155.87737 19.86508
Start and End (UTC) *

2019-11-15T14:24 || 2019-12-10T13:24

Start and End (MJD)

58827.558842592

58802.600509259

INTEGRAL
GAIA
Chandra
Insight-HXMT

XMM-Newton

13

November 2019

15

17

1 23 25 27 8 1 3 3 7 9 11

December 2019

November 2019

13

Schedule

i CEEET R ENEET
Chandra

NuSTAR

R [ e B N

11 15

T ————
IEEE E5 - EEE B EE SIE WEC voonl]

18

17 1 23 25 27 8 1 3 3 7 ]

December 2019




Looking for a more fancy name - ldeas?

http://integral.esa.int/visObsTap/
MMPlan = Multi-Messenger Planning tool

TOBY=Tool for Observation visiBilitY and schedule

MMAMVO =Multi Mission Approach
for the Modern Virtual Observatory

OOPS = OurObsPlanS

EMOO]I - Explore Multi-Observatory
Opportunities for Joint Investigations
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Summary
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®
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Q

Increasing demand for multi-mission coordinations
* Challenges:

* Diverse formats of hard constraints (visibility)
=> Needed to find common slots

* Diverse formats of observing plans

=> Needed to find common slots with lowest scientific impact
e Solutions:

Standard of visibility and observing information

=> machine readable, interface with optimization routines (clients)
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Always happy to welcome new collaborators!

You can contribute:
Additional Use Cases
Convince observing facilities to implement VO services
So they become widely used

Write us an email: jan.uwe.ness@esa.int
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