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the cause of a collision?
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Tel RA/DEC

Inf KM
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Geometry of the telescope line of sight and laser beam crossing
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Why do we need a tool ?

- | File Std. Options - | Help

FORS | 2.618 20 | —_ [ 2,82 [20 [ e
WLTT | 2.82 [ 20 r o
ESPRESSO | 2.82 | 20 r YLTI | 2.82 | 20 Is B 2
MACO | 1.8 [ 20 r :
VLTI | 2.82 |20  |Fr
KMOS | 7.2 |20 |F
-_.'*? #-Shooter | 1.5 | 20 |J VLTI | 2.82 | 20 II— -
— || 2] | O | VIRCAM [ 100,220 I - ' - =
ESPRESSO | 2.82 |20 | g - ~
. FLAMES | 25.2 |20 | OmegaCAb | a5.2 | 20 | = : :
UVES | 1.14 |20 | g S
ASH-DIMH | 1 | 20 | o e
SIMFONI | 0.18 | 20 Ir : E '
YLTI | 2.82 |20 |nm :
ESPRESSO | 2.82 [ 20 r
SPHERE | o.288 [20  |g : :
CRIRES+ | &0 | 20 r Peemse s
YISIR | 1.02 |20 | ﬂ
X
: WLTT | 2.82 [ 20 r o~y ~
T ESPRESSO | z.82 |20 [y ::-;
HALK- T | 13.8 |20 |r — o o N
MLISE I E+ 16 I ECI I J F'\IE-.::ITI-._JIF':E il -l
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B> hat is our

Dpramie Peniing Oola
FPRAESTARPT m FHZA SN0
TRLESCOM = UT)

Rl w15 AR

Instrument L Get dynamic LTCS rite TiP1 s R
Packages - ks Publisher

FQv = 147777
LASER_IMAPACTED = YES
LASER_STATE = OFF

LEHGr ChATA, = O
TRAESTAMPY = SPGB

TIPI file

Configuration

Configuration Updater




Extension of the VLT Lase
Traffic Control System for
uture collision predictions

-
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towards peaceful nigi




How shall we proceed 7

We will extend the timeline of the
collision predictions

The existing features:
I — From the live-view
to

2 - The next observation

The extended features:
3 - The next hours
and ultimately
4 - The next semester !
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/] - the live-view

Real-time visual and audio notifications ahead of time

Last Updated: 19 Mar 2014 23:56:09

UT4 Collision Prediction(s)

Last Updated: 20 Mar 2014 23:58:07

Field Value Units
Involved Telescope VST
Laser Has Priority INO
Time to Collision 11297
\Duration 3489 'Seconds
00:19:44
Start Time Mar 21
2014 UTC
01:17:53
End Time Mar 21
2014 UTC
(Crossing Distance 28.424 \Meters
(Crossing Altitude 2676.07  |Meters
Angle between Laser &
Telescope 59.1733  |Degrees
Angle between Laser &
Separation Vector Lt LR

Observatories Lasers
URL OVR  Laser Predictions
State State Sensitive Laser State Sf.mtter Ev.ent (number, site
(site,duration) .
urt OK | NO NO | list)
UTr2 OK | NO YES UT4 On-Sky None 1, VST
UT3 (0K | NO YES Collisions
UT4 OK |NO | NO Laser | Scope | Started | Ends | Priority
VISTA| OK | NO NO
VST| OK | NO YES
AT1 OK |[NO | NO : . .
= Laser "ON" Preview (Predictions & Collisions)
AT2 OK |[NO| NO | o
“AT3 0K | NO NO | Laser \ Scope | Starts \ Ends \ Priority
_AT4|STALE| NO | NO
DIMM OK [NO | NO
Heartbeat Status : | Collector ' GA Engine | Status Mgr

/A
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against the laser emitting telescope(s)

Collision status as of the actual positions of the telescopes




/\/ot all teescopes have the same
priority at all times

F. - A o 3 SR ’ 4 . % 3 = £y .. . i - A s g - - -

. LTCS Core Priority Rule - @wltcs - % . LTCS Core Priority Rule - @wltcs - X
|| File Std. Options Restart Help | || File Std. Options Help
= o
Lasers have no priority
S NORKAL r— MORRAL — MNORMAL —
Telescopes have priority over lasers
First-on-target MNORKAL — HIGH r— —
Priority is calculated NORMAL — = =
MOBRMAL — —




2 - What if one would execute
this observation now 7?

Query the collision status assuming the telescopes
are not changing their observing line of sight

Handling priorities:
Night staff needs to exchange information
Special cases
Possible conflicts

Collision status always as of

the actual positions of the telescopes
against the laser emitting telescope(s)
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SIS

LTCS - LTCS Query Toolf... x| o

Query Selection Sc

= £50.0rg v » | =

Select an observatory

Observatory : UT1 ¢
Submit Clear

LTCS QH ery TJ 2 LTCS - Query Tool - Mozilla Firefox (on witcs) L=k
LTCS - Query Tool x | 4
€ es0.0rg v » | =

Dec : |0 0 36 (1

Equinox : 2000.0 QH(H‘_}J Tool
Instrument : FORS 2 Last Updated: 4 Dec 2017 19:57:10
Field of View : (1
ubrmi
il Query Completed for UT1
Feature often used in technical time FORS : FoV = 0.1603 deg
and for time critical observations NO COLLISIONS PREDICTED

(launched asynchronously) RA WM. K LTCS Main Page - VIT2016

Status & Alarms Summary
Configuration
Query Tool

L4AO-13 - Jun 20719 Telescope Status




- automatic queries In

_visitor anc/ _service modes
P —————

. Observing Tool 3.5.0beta2

File Queues

Reports Finding Charts Readme Ephemeris File

OT Queues

f Execution Sequence ’/AII

Queues rﬂpen Queues ‘
Move To Top Move Up Move Down Display Finding Charts View Display Text

Collision check

OB ID

[ Container ID

1 ProgID ]Status ] Laser Sensitive [ Container IRequests Laser ] RA IOB comment |Inst comment ] OB name

1138845

JAXITT
S “]'CJCJJ' S

962645

1005235
1023061
743383

1023068
1005238
743379

743381

1019881
1005241
1023075
1005247
1023088
1023053
1005232
1049128
1049716
1053809

962639
1023057
1023057

1023064
1023064

1023071
1023071
1023087
1023087
1023049
1023049
1049114

1053804

094.B-0895(A) + v

60.A-98000) 1+ | | |
091.D-0633(A) M
092.C-0290(A)
092.C-0290(A)
60.A-9800(D)
092.C-0290(A)
092.C-0290(A)
60.A-9800(D)
60.A-9800(D)
092.D-0295(A)
092.C-0290(A)
092.C-0290(A)
092.C-0290(A)
092.C-0290(A)
092.C-0290(A)
092.C-0290(A)
093.B-0615(A)
093.C-0929(D)
093.D-0415(A)

03:38:08.480
16:23:33.750
03:49:11.220
04:33:52.005
06:08:55.820
20:10:56.845
04:20:30.380
04:35:27.375
23:19:58.390
08:41:32.400
05:15:38.479
04:18:40.616
04:23:59.760
04:19:41.272
04:23:58.760
04:20:30.380
04:38:28.580
12:54:54.560
22:57:27.850
08:24:57.207

WFM NGC1396E 2

+

nlemneC

CITau

CAL Hip029147-Tstd citau
efficiency mon dic2 LTT7987
CAL Hip020258-Tstd dntau
DNTau

efficiency mon dic2 Feigell0
efficiency mon dicZ2 LTT3218
CEP506 15

WE92Tau

CAL Hip020533-Tstd V892Ta
LkCa7

CAL Hip020533-Tstd LkCa?
CAL Hip020258-Tstd dotau
DOTau

outernalo08 5

51Peqg 17

hip41250 2

P+t ++ 22

LA RS
0000000

<]

Collision check done <---= Date: Thu Mar 05 16:44:17 GMT 2015

[ Collision Details | Ob Tree View

OB ID: 743377

Start

Collision checked on: 2015-03-05T1&:44:03 UTC
OB collision status: COLLISION MNOW

2015-03-05T1&:44:.02 UTC | 2015-03-05T17:14:02 UTC

2015-03-05T18:44.02 UTC | 2015-03-05T19:44:02 UTC

Best ranked observations are checked
for possible collisions
Every 90s, on change and on demand

COLLISIONS

End Laser telescope Telescope Priority

uT4 uTl uT4

uT4 uTl uT4

Automatic laser collision check: on fetch only

L




Ve ’ last word!

Move To Top Move Up  Mowe ann i5p|av Finding Charts ‘u’iew DivaTe Collision check:

OB name Cantainer 1D Frog.ID | Status |Laser Sansitive |Fl'.equests Laser OB comment Inst
MACS|O1S50_1005 _C_02 _pr... 1193090 095 B-0721{8) + v fes Mo
HD140538_UVESS B0 _5imC. .. 60.A-9022(B) M v Mo o
FLAMES _IFUstd_Feige&s 60.A-9022(B0 5 fes o
jl452 094.C-0202{4 + v fes fas
FOS20B_5 1135867 094 A-O7a5(4) + v Ves fas
TARGETZ _2 1195886 095 .D-0843(4) + v Mo Yas
SkyFlat UBVEI 1226-0638 B0.A-9022(0) + v Mo Mo
MACS|O150_1005 _C_02 1193090 095 B-0721(% + v

MACS|0150_1005_C_02_p... |1193090 095.B-0721(A)
ATTENTION

Warning: the OB [1125091] wou want to execute collides with UT4 in 07h17mo3s.
S Do wou still want to send this OB to BOB?

(e (]

Night staff confirmation always required
when observation would be causing a
collision

kKed on: 2015-04-02T04:24:14 UTC
tatus: FEEDICTED COLLISION(S)
~lision status [1193090]: FREECICTED COLLISION S

COLLISIONS

tart End Laser telescope Telescope Priority

'T11:41:18 UTC | 2015-04-02T12:15:53 UTC T4 T2 T4



3 = What about the next hours

But that does not quaranty a peaceful night !

WHY 7

Because the problem repeats
for each OB of each telescope

AND WHAT CAN WE DO 7

S50 one needs to prepare a
scheduling overview valid over the next hours

L4A0O-13 - Jun 2079

14



+]E+S+ —

[EJ observing Tool 2.5.0beta2

Pl f % ¥ ¢ 5
i ]

. 4

s ¢

] ——

[ Collision Details | Ob Tree View

v
962639 091.D-0633(A) M 4 [ C
1023057 092.C-0290(A) v [} 2005 au
1022057 092.C-0290(A) M v [ ¥ CAL Hip029147-Tstd citau
43383 60.A-9800(D) v 201056845  No No efficiency mon dic2 LTT7987
1023068 1023064 092.C-0290(A) + v [} 04:2030380  Yes Yes CAL Hip020258-Tstd dntau
1005238 1023064 092.C-0290(4) + v [} 043527375 Yes Yes DNTau
|743379 800(D) + v 2319:58390  No No efficiency mon dic2 Feige110|
43381 60A-9800D) + v 084132400 No No efficiency mon dic2 LTT3218
019881 092D-0295(A) + v — 051538479 No Yes. CEPS06 15
005241 1023071 92.C-0290/"
023075 1023071 C-029 33-Tstd V892Taf
005247 1023087 092.C-02¢
023088 1022087 092.C-02¢ o 33-Tstd LkCa7
023053 1022049 092.C-02¢ 58-Tstd dotau
1005232 1023049 C 2¢
1049128 1049114 0 61 5
1049716 093.C-09;
1053809 1053804 093.0-04

il

‘

Add new target wish

RA:|

0B ID: 743377

Start

Collision checked on: 2015-03-05T16:44:03 UTC
0B collision status: COLLISION NOW

2015-03-05T16:44:02 UTC | 2015-03-05T17:14:02 UTC

2015-03-05T18:44:02 UTC | 2015-03-05T19:44:02 UTC

Fetch from OT
and populate
==

COLLISIONS
End

Laser telescope Telescope Priority
ut4

uTL uT4

uT4 Ut U4

Analyze the execution seuenc
of all telescopes

Automatic laser collision check: on fetch only. H

uTl
uT2
uT3
VST

from OT & vO
/ on change

VLTI

90s

S

File Edit Finding Charts Reports Help

QIBX¥IFraB A

Local IdESQId  Status

Target

@ 60.A-9253(R)/SM/MUSE
@ 60.A-9253(S)/SM/SPHERE
@ 60.A-9252(B)/SM/SUSI2
@ 60.A-9252(C)/SM/SOFL
@ 60A-9252(D)/SM/FORS1
= 03 60.A-9252(E)/SM/ISAAC
© TestoB.
@ 60.A-9252(F)/SM/FORS2
©60.A-9252(G)/SM/UVES
@ 60A-9252(H)/SM/NACO
@ 60.A-9252(1/SM/FLAMES
@ 60.A-9252()/SM/VIMOS
@ 60.A-9252(K)/SM/WF1
@ 60.A-9252(L)/SM/OMEGACAM
@ 60.A-9253(A)/SM/CES3.6
@ 60.A-0253(B)/SM/EFOSC2
© 60.A-9253(0)/SM/TIMMI2
@ 60.A-9253(D)/SM/EMMI
2

Acquisition | Finding Chart: Priority | Abs. Time[]|

10281.. (+)Accepted Noname

Visitor

Noname  Noname  ISAACLW.i. (0) 1 0

UT1 Collision Details |

l
{ || Renly:

1[Nt auerying LTCS!

OB ID: 326

OB does not use the laser/not laser sensitive:
Request:

uT 4

VISTA

Dec:|_

Length:
Start time:
Instrument:
Time critical ?

amic ovrvi of nigh

. Mock-up display of the timeline and
highlight predicted collisions

Edit selected target wish

RA.

Dec: |

Length:
Start time:
Instrument:
Time-critical ?

now

unset

UT Time

Sunrise

aser 08 (4LGS or Losr) I
cotision GGG

[Time crtitical OB/with constraints, VM, etc... |

show details: RA, Dec, duration, time of start, end.

Collision checked on: 2015-03-25T11:20:12 UTC

OB collision status: NO COLLISION

bob disconnected

@ Cloning O~ Collision Check On

[terate on the order of the OBs in
the execution sequences




BZZ0% LOLO L et0-0°00L 1
sanag ﬁ?&nnma.u. LaLo

(9IZE00-07LOkL

||.M“Nﬂ1 EEITET |g§ T EEEYET T EETYET=
E[al  esameg sapeg o oseamass REEEETEE]
&[T eawaeg aniag NEEEFECEY EEEFRCEY
i| 07 05530453 EEEEEEEEE] EEEEEEEEE] EEEEEEEEE]
£|w 05 oseIddEs EICEEEEEEE] EIEEEEEEE] EIEEEEEEEE]
A ERIGEEEREEED BalMag BalMag BalMag
E[al  eomeg RISEEEEEEE] aojuag aoiag
2| 161018/50-8 1010 BaMag A018/50-8° 1010 sqnes A018/50-8°1010 Bainag A015/50-8 1010
m /Opi0)8.50-87L0L0 LI 0)9.50°8°10L0 SRR 0)9.50°8°1L0L0 o A 0)8£50°8°10L0
& =) 0)8/50-8°L0L0 BaEE 0)8/50-8°10L0 aqnas a)8/50-8°10L0 Baneg a)8/50-8°10L0
Elnl saweg 01250971010 2B E 01850971010 BaMag 1850971010 238 S 1850971010
m 0)9.50-971L0L0 -A019.50-97 1010 409,509 1010 -4019.50-97 1010 Bl
2 M (meLs0-a L0L0 )a.50-9°L0L0 a'a.50-9°L0L0 0’95097 L0L0
.m I@g L aIEL50-8 LOk0 SRS DEL50-8 LOkD AL DEL50-8 LORD [
2|%/0J8/50°8°1010 saineg [EFIENR=RNN] [3qes /8508 100 BaMeg a'a.50-8 L0L0
m I@g L IEL508 10D SRR DEL508 LOFD AL DEL50°8 LOFD
g aJ5/50-9° L0L0 saag I5/50-9 LOL0 aqMeE M5/50-9°L0L0 BalEE I5/50-8°LOL0 |-
= Tn-eig 1L CECTR Tn-erg 1L EONINEEIIVEEN onrerd 11170 EONIN EEIIIVEENR onreerd 11170 EONEEIVEER ]
..IM|
=
g
]
&
B

flictual

s oo nfselra|wlme]w]re]1m]aofer|ae]es]ae]as]ae]ar]2a]2a] 0] 1

=
~— | HYLet0-2°00L 1 WAN IS0 1%
2| | ||
,
35 : : -
-2 | |
n c|S
[ || ||
n m | [
Q - N I i
“ w | [T eamesg
— r T r
|aleg GERD-D LOLO aamag
- ﬂ.meD.U.—D—D 0Z90-0°L0LDO ——DD.D.—D—Dﬁ |dlueg |lMag
- AT somss
- aoieg
. L=l
n ~~ - iZson T Tart sansg
< T — = = =
o TIvan saisg T i IIwaDn aoiisg TIvaDn
l CE0-0. LI ALLAWTHD LIl ALLNTHD Bala g ALLNTHD aABE ALIAYHD
o) B [ALBE ALIAYHD BalMe g ALINYHD [AAIBE ALINYHD BaMeg ALIAYHD
s 20 eamsg BaeS Baiag Banes
oF eomes Balag aalnas Balan
e ol|Egl  eaweg aolEg Baag aoEs
BT ETE ; BaMEg = 7 Balneg
S & Vg i} aaMeg TELO0D 10D f agMas
| T TeRIIA T [oIara0 H LOE BaMeg ¥ TEL00D LOLD Balnag
7| o EarEe T sunes  [HOIonEEOED#| [WEL000 10i0 [0 aoiss
C R EE T EEN CECIR Tnarg (LT TEL000 FOL0 CON EEIITEETR
a4
bl
8
M ” - =l sawieg Ty RSN} [T eawmas |
=] =F  aomeg
0 = =] eowss  [Goerodiata | sowss | [eneroooorr | [ sowsg
B = samie
= ag
b l =15} r 1 1
== n [oBS
S [ ] o| 5= aowag LN [ eoiag [ eomag
Ly o aAIaE ST aaiag T
I S T00E0-0 LOLD BIABE
B nwu_‘s_u.o._u_u_._. £B20 LOLO |alneg
n 2 adjeg aaeg Q050 LOLO aaeg
— nl  eomesg = aoes
0 8 SmmN»SD-J»D»D |dlMeg MIGEG0-07L0L0
'Y ” -~ saneg NIGHE0-0L0L0
- m o salmag WIGOG03 1010
<t - NIZROTa oL 56000 666 | (VGae00 f0i0 | [SIFePaa ookt sosg
(2] r ——
SIS aoisg FTTERTTE]
S —1 -
6 |aeg adaneg 05534453
L LRl 53dds3 SNLLEDY Q6L

saAEg EEEEEE] [{ETLLE0Y GEL |
SEEEEEEE) Bajag
SITA Z5H0d EEEEEE] aalnag

situat

why the LTCS could be used
to plan the next semester?

Reducing the col
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A. Kaufer

Credi
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~Conclusions

7 - Live-view: Operator is informed in real-time of collisions
(ahead of time)

2 - Queries: Always considering the actual positions of the telescopes
Communication between Night Operators & Astronomers,
Gentleman agreement when visitors conflict

3 - Scheduling: a step towards more peaceful nights
Fully dynamic overview for the next hours
Minimizing the collision cases at observatory level

4 - Planning: Collision / conflictual situations reduced to minimum




£ and the timeline

Requirements review on-q9oinhg

Deliveries:
Step 3 for Apr 2020

Step 4 for Oct 2079




