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Constraints (examples) Qi €Sa

* No observations while passing through radiation belts

 Orientation of space craft to sun

 Large avoidance angles around Sun and anti-Sun, Moon, Earth,
Bright planets

* No slewing over Moon and Earth (planets ok)

* Availability of ground stations

* No commanding during ground-station handovers

 Down times during maintenance

Some constraints only known a short time in advance
=> Flexibility with long-term planning

Space-specific constraints in bold red
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Observing Constraints
XMM-Newton
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Observing Constraints
XMM-Newton plus others
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Increasing Demand for Coordinated observations \‘\&Q\;esa
Evolution for XMM-Newton
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Increasing Demand for Coordinated observations
Evolution for XMM-Newton

AD=C ADT 4 ] i) ¥ g bt 10 il 12 13 14 13 15 17
2.5 T T T | T T T T | T T T T I T T T T I T T T T | T T T T
- 250 = MusTAR —
77 % Integral _
| B3 x HST |
— 571 % Chandra '
~ 46 x VLT T
o) [ — 07w Ground —
— 25 % Swift
- — 10 % Suzaku
m — 13 % Kepler
= — 5y RETE =
3 - 11 x Radio —
15— 72 with other missions ]
FE {<100bs.) -
o B 7
=
o - -
cC
= -
[
5 - -
o 1.0 —
E B i
=
e
Q.5 —
0.0 ol '
1000 1500 2000 2500 lalele;
XMM—Newton revalution Slide 6
— ] b c= ™ - I = = T 10110 & O 2 = Il = 22 B S i I+l European Space Agency



=
17

(i
®
N
Q

Increasing Demand for Coordinated observations
Evolution for XM MI-NIevytoln
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Coordination with other observatories

Strategies:

*Before planning coordinated observations, need to have all “own”
time-critical observations planned

sImportant to keep record of margins for later steps

*Determine constraint-free observing slots of own facility

*Present available slots to other facilities and determine overlap

*Some agreements may contain the more flexible observatories to follow

the scheduling of the less flexible ones

Thus, manoeuvre around own constraints and other constraints:
- Visibility hard constraints
- Observing Plan soft constraints depending on priorities
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All information needed to plan an observation (via AO or ToO) is currently in
facilities own web pages.

e BUT e
a‘ &\J S i Ns
Inst Short g,tefm
rument ~-term Lon \e
ch . sch edu
aracteristjcs €dule sch

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 Tar
there...

P OF TELESCOPES_, ()

AboutING S Astronamyv Developmenlsv Publfc Informatronv Search:

et Visibility Checks is

TY CHECKER

TS RETURNED BELOW.

s,

&

\

Sd

Home > Astronomy > Object Visibility ; )
Altitudes, La Silla Observatory 289.2700E —29.2567N, 2347 m above sea level
— 21"40™ 22M40™ zzha0™  chao™  1Ma0™ 2™ 3Mam st
S.set Sép'se
= = = =1 ur —> 22"57™ "
Object Visibility — STARALT Moon (deshed):  SO°f List of objects:
Co:rd'nnles: 1 Object 50.00% —7D.20°
Staralt is a program that shows the observability of objects in various ways: either you can plot " 4™ p18%15° :
altitude against time for a particular night (Staralt), or plot the path of your objects across the sky for Mumination: 42x  B0°F g
a particular night {Startrack). or plot how altitude changes over a year (Starobs). or get a table with Cuarter: 4 1 z
the best observing date for each object {Starmult). For further information, click on the "help” button : -
at the bottom of the page 70k &
Humkers below curves e
(MM are Moon distance : =
Mode Staralt ¥ {in degrees) at the sl .
carresponding : =
3 tirnes. 1 -
Night 12 v Cctober * | 2017 v | or date when the local night starts. Staralf. =
Startrack only. i so°f N
= = i
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) 40°¢ =
Ex.: 289.2767 -38.2283 2725 -4 =
ol s
Formats can be any of these: : il
name hh mm ss *dd mm ss ]
name hh:mm:ss tdd:mm:ss iible at| o =
name ddd.ddd dd.ddd 20 a
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 i =
recommmend a maximum of 100 targets per submission. 107 g
Coordinates |59.0 -7@.2 : g
Rev. e — — Vis | i : H : : : : E
RA & dec: 5 23 34.5, -69 45 22, epoch 2000.8 (yyyy-mm-dd hh:mm) Duration (s) (yyyy-mm o® -5
site long&lat: +4 41 36.8 (h.m.s) West, -24 37 3@ Morth 3397 |2012-06-28 02:58 27038 2013-06-28 10:29 ur ’ﬁ-‘ éa 21 22 23 4 5 ; 7 E 9 160
3398 | 2018-06-23 12:49 78126 2013-06-30 10:31 g 1 1
Shoun: local eve. date, moon phase, hr ang and sec.z at 355 o018 0T 01 1943 e 0150702 1003 Mean Solar Zone Time, starting night 12 1D 2017
(Z)snntunal center ofinight. and £3) mornine; twilight: & 2 = Proceassd: 2017/18/12 at 10:21:34 UT. lsnoz  Mewton Group of Tslsscopss, Lo Palma.
nighttime hours during which object is at sec.z less tha 3400 [ 2018-07-03 1 77935 2018-07-04 10:14 . P - Lo row
Might (and twilight)gic defined by zun; altitude < o180 3401 |2018-07-05 12:29 77508 2015-07-06 10:06 75000 047 092 773 695 .
Date (ave) moon eve cent morn 3402 | 2018-07-07 12:22 77715 2018-07-08 09:58 75000 047 0.92 78.8 B35 Sllde 11
sec.z HA  sec.z HA  se 3403 | 2018-07-08 12:15 75302 2018-07-10 10:00 75000 047 0.83 804 67 4
igi; xz\\: i7 ; :2 ii g: :3 :; :i :3 ;% 3404 | 2018-07-11 12:07 75348 2018-07-12 08:53 75000 047 0.83 82.0 68.3
; & T T f ' == = i curopean Space Agency

SkyCale provided by courtesy of John Thorstensen, Dartmouth College. Jols. Thorsterser
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And information about scheduled ob

limeter/submillimeter Array

Science  Proposing Dala Processing Tools Documentation

L]
a
=]
I[=] ALMA Status Page
:D Weather Conditions at AOS
=]
I[+] Current Date Current Time Location Humidity Temperature Dewpoint Wwind Direction wind Speed Pressure
I a 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
=]
[ More...

Recent observations {QAO Pass)

Public observations

servati

" Search Site

\a Project Source PI Project Source PI
!U Magnetic field structure in the bipolar ocutflow driven by Orion Source I Protolunar disks around directly imaged young exoplanets
|D 2017.1.00497.5 Orion_Source_I Hirota, Tomoya 2015.1.01210.5 PZ_tel Perez, Sebastian
o ALCHEMI: the ALMA Comprehensive High-resolution Extragalactic Molecular Inventory From Dark to Light: Star Clusters in Formation
o 2017.1.00161.L ngc253 Martin, Sergio 2015.1.01308.5 Serpens_Main_and_Serpens_South Mundy, Lee
L= 100,000 Molecular Clouds Across the Main Sequence: GMCs as the Drivers of Galaxy Evolution Polarimetnc Observation of Centaurus A: Poloidally-dominated Magnetic Field vs. Toroidally-dominated
o I T T Magnetic Field in the Innermost Jet —~
= 2017.1.00836.L NGC7495 Schinnerer, Eva = T
‘ o = e Sy >015.1.004%1.5 Can A Maaai. Hirachi »
|D Chandra Search Results
u ! )/ X-ray Center Sz Ty
9 Primary package
ew Obsarvation Informa Add Products 1o Retrieval List | @ s acks
Cuson x
: 2078 scicctall | Unsclectall
it |lsclect_s[Row  [SeaNum +[ObsID ¢|instrument #[Grating ¢ ApprExp #(Exposure ¢ TargetName $[PiName ¢ RA ¢ Dec ¢Sty $|DataMode #[ExpMode ¢[AveCotRate $[EvtCot | StartDate  |Public Release Date | Proposal #(Type $|ObsCycle | Prop Cycle 9| Science Category # Joint  #|Grid N
017 1[roa1s2 17566]  HRCS LETG 350 34.8[ASASSN 131 || Miller 1248 15.20[+17 46 26.20 | 6123  2130972]2014-12.08 232028 201412 1006:43:58 15708988 |DOT |15 15 ACTIVE GALAXIES AND QUASARS [None
2[703152 17567 HRCS LETG 450 2246 ASASSN-131 | Miller 1248 15.20+17 46 26.20 | archived 6549|  3044836]2014-12-11 08:45:20 | 2014-12.1205:20:16 | 15708488 |DDT |15 15 ACTIVE GALAXIES AND QUASARS | None
20174
spor [ wes| acss NONE 50, 2384 | ASASSN-1all || Makeym  |1248 1520][+17 46 26.50 | sxchived | VFAINT TE 137]  33973) 20160128 143901 | 20170129 083106 [im00e1s G617 5 ACTIVE GALAXIES AND QUASARS | XMM-NRAO
20174 afrars | isaes|  aciss NONE 600 58.47| ASASSN-[41i || Maksym 1248 1520 +17 46 26.50 | archived | VFAINT TE 2.5 125536]2016-08.03 13:07:31| 20170804 12:41:18_|17700613 |GG 17 17 ACTIVE GALAXIES AND QUASARS | XMM+NRAG
— 5[703279 18347 ACISS NOKE 150 18.67|ASASSN. 141l | Maksym | 1248 1520 +17 46 26.50 | observed | VFAINT E 208 30482|201708.03 18:31:04| 20150806 160108 | 17700613 | GO 18 7 ACTIVE GALAXIES AND QUASARS | XMM-NRAG
— & [703279 20127]  ACISS NONE 250 259  ASASSN 1311 || Makoym | 1248 15.20]|+17 46 26.50 | observed | VFAINT || TE 209 52032)[2017-08.03 08.21:10] 20150806 16:01:08 |17700613 GO " 17 ACTIVE GALAXIES AND QUASARS | XMM+NRAG
e 7|703279 20128 ACISS NONE 200 3001 |ASASSN 141l |Maksym | 1248 15.20||+17 46 26.50 | observed | VFAINT TE 2.10 81754)[2017-08-05 14:16:16] 20180806 160108 17700613 |GO 18 17 ACTIVE GALAXIES AND QUASARS | XMM-NRAQ Id 1 2
= o — = iae
20174
20174
— 0 rwupsan «pite Agency
— 20171008 10:23:00 1017100810350 WU 2 UGCHI isnises mamse 1mows e g s0 7w [TH  — _— Bl = mm Rl =S - i P P
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ObsTap as existing standard

=
"7

®
7
0

obs_id unitless | String Observation ID OBS_ID
D Core Compon en tS Of the obs_publisher_did | unitless | String | Dataset identifier ?
) given by the publisher
Observa tlon da ta mOdel tha t are access_url unitless | String URL used to access TBD
(download) dataset
necessa ry tO perform da ta access_format unitless | String File content format NULL
(see in App. Error! Reference
H H source not found. )
dISCO Very When querylng da ta access_estsize kbyte integer | Estimated size of NULL
H dataset in kilo bytes
Centres for aStronomlcal target_name unitless | String | Astronomical object “Target” ?
H H observed, if any
Observa tlons Of IntereSt ot s_ra deg double | Central right RA
ascension, ICRS
s_dec deg double | Central declination, DEC
i ICRS
EXtend th|s Standard to be used s_fov deg double | Diameter (bounds) of | Fixed value for each XMM-
for visibility check and the covered region Newton Instrument
- - s_region unitless | String Sky region covered TBD, not easy for RGS
scheduled observation info 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

- 11 bm - 411 I+l
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The XMM-Newton & Integral: \=€CSa
Visibility

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

<« Cc [ xmm.esac.esa.int/XMMVisCheck?ra=321&dec=34&minDuration=5000&startdate=20-Dec-201 7&enddate=20-Dec-2018&cocordinates=equatarial
[{"Solarh B9.3", "Rev":"3293", "VisStar 2017-12-01 10:19","AstroA":"241.2","VisEnd":"2017-12-03 01:12 130000", "VisDur":"139962", "EndPh" e kgl 3
{"Seolarh' . i 10:11","AstroA":"239.7", "VisEnd":"2017-12-05 00:54","StarPh" 130000, "VisDur":"139376" ndPh":"0.93"},
i 10:05"," "visEnd":"2017-12-07 130000", "VisDur" 39318" ndPh":"0.93"},
09:59", "visEnd":"2017-12-09 130000","VisDur":"139189" ndPh":"0.93"},
2017-12-11 130000", "VisDur":"139045" ndPh":"0.93"},
2017-12-13 130000, "VisDur":"138334" ndPh":"0.92"},
2017-12-15 130000, "VisDur":"138278", "EndPh":"0.92"},
"VisEnd":"2017-12-16 130000", "VisDur" ndPh":"0.92"},
VisEnd":"2017-12-18 130000","VisDur":"138228" ndPh":"0.92"},
VisEnd":"2017-12-20 130000, "VisDur":"137542" ndPh":"0.92"},
"VisEnd":"2017-12-22 130000", "VisDur":"137392" ndPh":"0.92"},
"VisEnd":"2017-12-24 “"Round":"130000", "VisDur":"136627" ndPh":"0.92"},
,"VisEnd":"2017-12-26 "Round":"130000", "VisDur":"136509","EndPh":"0.92"},
"2017-12-27 08:52","AstroA":"222.3","VisEnd":"2017-12-28 "Round":"60000","VisDur":"60634", "EndPh":"0.48"}]
INTEGRAL R¢ Rev1889  Rev1890 | Rev1891 | Rev1892 |Rev1893  Rev1894 @ Rev1895  Rev1896 |Rev1897  Rev1898  Rev18
23 25 27 29 1 3 5 7 9 11 13 15 17 19 21
November 2017 December 2017
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The XMM-Newton & Integral

Observation Info

XMM-Newton

http://xmm.esac.esa.int/XMMVisCheck?
coordinates=equatorial&

ra=192.063458&
dnr—'l 7 77304

C | O xmm.esac.esa.int/XMM_ObsTap?ra=184.584&dec=47.13125

{"44":{"s_fov":"N/A","decl":"47.303972222200002", "target_name" : "NGC

4258", "obs_publisher_did": "obs_collection”:"N/A","instrument”:"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":"262", "exp_start time':'2002-05-22
21:23:56","filter number”:"1",exposure id" 0", "t xel":"N/A","s_region":"N/A","em res power”:'N "ral":"12.3159722221999997, "access url":'N/A","t_resolutio N/A","facility name":"N/A","pol_xel":"N "access_estsize":'N/A","observation_id":"005914090
1", "s_resolution’:'N/A", "mode_number’:"19","dataproduct subtype':'N/A","exp_end I Lime :18","calib_type":"N/A","em min":"N/A", "pol_states" 45" "47.303972222200002", "target_name" : "NGC

4258", "obs_publisher_did":"N/A", "obs_collection”:"N/A","instrument’:"8", "access_format” " x : "s_xell":"N/A", "em xel”:"N/A", ”dataprod\xct type":"N/A", "5 "N/A","sched_duration”:"16463", "exp_start_time":"2002-05-22
21:28:19","filter_number":"0", "exposure_id":"5","t_xel":'N/A","s_region":"N/i m_res_power”:"N/A","ral':"12.315972222199999", "access_url’:'N/A","t_resolution”:"N/A", /A", "access_estsize": N/A", "observation_id":"0059140901"
, "N/A", "mode_number":"1", "dataproduct._ subtype” "exp_end_time":"2002-05-23 02:04:24" ,"calib_type":"N/A", "em min":"N/A","pol_states’:"N/A"},"46 "target_name" : "NGC

4258", "obs_publisher_did":"N/A’, "obs_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", uecd” ,"sched duration”:"16453", "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':"12.315972222199999"  "access _url":"N/A","t_resolution’:'N/A","facility : names /AT “pol_xel®:"N/A", "access _estsize”:TN/A", Tobservation id":"0059140901"
5 "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"} _fov"i"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" "s_xel2":"N/A "exp_start time":"2002-05-22
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" L "facility n: ccess_estsize":"N/A", "observation_id":"0059140901"

number”:"12",

B "N/A", "mode_ "dataproduct_subtype':'N/A”, "exp end_time’:"2002-05-23 00:15:06","calib_type":'N/A", "em min":"N/A",'pol_states’: N/A"),"48": {"s_fov":"N/A", ,"target_name" :"NGC
4258", "obs_publisher_did":"N/A’, "obs_collection”:"N/A","instrument”:"4", "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”:"15922", "exp_start_time": "2002-05-22
21:34:39", "£ilter_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 "access_estsize":"N/A","observation_id”:"0059140901"
N/A", "mode_) i Ea0r “datapxuduct subtype”:"N/A", "exp_end time":"2002-05-23 02:03:01","calib "N/AY, Tem min”:"N/A","pol_states”:"N/A"},"48":{"s_fov": N/A “target_name”:"NGC
"N/A","instrument”:"3", "N/A","em_max":"N/A"," "N/A', "em _xel’:"N/A","dataproduct_type" ."N/A","sixelz":“N/A sched_duration”:"15922", "exp_start_time":"2002-05-

Taccess_format:
t_xel":"N/A"," N em_res_power": "N/A

x":"0", "dataproduct_subtype"
"obe _collection”:"N/A","instrument”:"5",

:_n,
4258", "obs_publisher did":"N/a’,

Taccess format”:"N/A",

22:08:17", "filter number”:"2", "exposure id":"3","t xel':"N/A","s region’:"N/A","em res power:"N/A",
"s_resolution”:"N/A", "mode number”:"0",'dataproduct_subtype’:"N/A',"exp_end time':"2002-05-23 02:0
258", "obs_publisher ma"wu/a" "obs, Cullectxcn“*"N/A“ "instrument”:'S" Taccess format':'N/A',

00:16:10", " £ilter_numbe.
"s_resolution”:"N/A",

77,7t _xel":"N/A",
"dataprod\:ct subtype"

's_region":"N/A", "em_res_power":"N/A",

ury
“mode number“-"]z" "N/A", "exp_end_time":"2002-05-23 02:

H Sides Synergy2017C...pdt | FE Syneray 2017 worksno...pef INTEGRAL Synergy2...pptx  *| [ 1709.03520.pdf -

"em max":"N/A",

Tem_max” s "N/A"
"12.315972222199999",
"calib_type":"N/A","

Vralv
32017,

calib_type"
"e_xell"
“ra1®
3:33","

calib_type"
"s_xell"

"ral®
03:34"

hopix

"13.315972222199999",

"12.315972222199999",

INTEGRAL

http://integral.esac.esa.int//IntegralVisCheck?
coordinates=equatorial&

ra=192.063458&

dec=17.77394

. : 22
"facility_name observation_id":"0059140901"

"decl”

"access_url":"N/A","t_resolution”
,"em_min”:"N/A", "pol_states”: N/A"},"50"
,"em_xel":"N/A","dataproduct_type":"N/A",

5 N/A",
"target_name" : "NGC
"sched duration':"13646", "exp_start time':'2002-05-22

TN/A
"N/A

"47.303972222200002",
Ino_ued":"N/A",

Taccess_url”:®N/A","t_resolution” : "N/A", "facility name”:"N/A", "pol_xel®:"N/A","access_estsize": N/A","observation_id”:'0059140901"
N/A", *em_min”:"N/A", "pol_states’: "N/A"},"51%:{"6_fov": "N/A", "decl”:"47. 303972222200002", "target_name":"NGC
"N/A', "em_xel”:"N/A","dataproduct_type':"N/A',"s xel2":'N/A","o ucd":'N/A","sched duration":"4900","exp start time:"2002-05-23

"access_url":
em_min”:"N/A",

"N/A",
"pol_states”

"t_resolution” TIUN/RT

TN/ATY

"pol_xel”:"N/A","access_estsize "observation_id":"0059140901"

2 ShowAl | X

INTEGRAL

HMM

2010 2011 2012

H— |
r—
-

- 11 bm - -] - irn

2013

Obs ID 0694651401 instrument: OM |

2014 2015 2016 2017 2018

slide 15

I+

European Space Agency
European Space Agency




—
—
=

b
v
7
o

Summary

* Increasing demand for multi-mission coordinations
 Challenges:

* Diverse formats of hard constraints (visibility)

=> Needed to find common slots (Can observe?)

Diverse formats of observing plans (Will observe?)

=> Needed to find common slots with lowest scientific impact

* Solutions:
Standard of visibility and observing information

=> machine readable, interface with optimization routines
(clients)
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http://www.ivoa.net/documents/Notes/OLAP/index.html
http://www.ivoa.net/documents/Notes/OVAP/index.html

Simple Access Protocol

Easy to implement for the different
observatories

Already available in a non-standard way
in many cases

Based on “parameter=value” approach
VOTable response

Analyzed to be done as a TAP protocol
but it was not so easy to implement
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If interested to collaborate, contact any of us!

Jan-Uwe Nessl, Aitor Ibarra, Celia Sanchez

Erik Kuulkers, Peter Kretschmar

Jesus Salgado, Emilio Salazar
Matthias Ehle, Carlos Gabriel

ljuness@sciops.esa.int

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