


The effect of a laser collision
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Example of 589nm laser contamination on OmegaCAM / VST



What is the cause of a collision?
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Geometry of the telescope line of sight and laser beam crossing



10 telescopes & 16 instruments and more to come…

Why do we need a tool ?
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What is our tool ?
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Note:

LTCS @ ESO is a customized version of the 

LTCS @ MaunaKea

LTCS : the Laser Traffic Collision System
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How shall we proceed ?

The existing features:
1 – From the live-view

to
2 – The next observation

We will extend the timeline of the 
collision predictions 

The extended features:
3 – The next hours

and ultimately
4 – The next semester !
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1 - the live-view

8

Collision status as of the actual positions of the telescopes

against the laser emitting telescope(s)

Real-time visual and audio notifications ahead of time



1 - handling priorities
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Not all telescopes have the same 
priority at all times

At equal priority, 

First-on-Target scheme prevails

HIGH: Visitor mode

NORMAL: Service mode

LOW: Commissioning, Technical



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



2 - manual queries
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Feature often used in technical time

and for time critical observations 

(launched asynchronously)



2 – automatic queries in
visitor and service modes
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Best ranked observations are checked 

for possible collisions 

Every 90s, on change and on demand 



2 – Humans have the last word!
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Night staff confirmation always required 

when observation would be causing a 

collision



3 – What about the next hours ?
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But that does not guaranty a peaceful night !

WHY ?

AND WHAT CAN WE DO ?

Because the problem repeats 

for each OB of each telescope

So one needs to prepare a 

scheduling overview valid over the next hours



3 – Dynamic overview of the night
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Mock-up display of the timeline and 
highlight predicted collisions

Analyze the execution sequences 
of all telescopes (from OT & vOT)

Every 90s / on change

Iterate on the order of the OBs in 
the execution sequences

Visitor OT

Service OT



4 – why the LTCS could be used 
to plan the next semester?
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Reducing the collision cases and conflictual 
situations to the minimum

Credit: A. Kaufer



Conclusions

L4AO-13 - Jun 2019 17

1 – 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-going

Deliveries:
Step 3 for Apr 2020

Step 4 for Oct 2019
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