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ESO-MEYS Traineeship

- 6-12 months at Garching or Chile (Msc, PhDs, 

postdocs), call every April

- Straightforward application process, a very high 

chance of success (meanwhile, you have a 

similar position as ESO Studentship)

- Very lively student community – many 

seminars, events, and social activities

- Significant scientific growth – you meet the best 

people in the field, many visitors, everybody is 

very active and open to collaboration

- You gain a lot of experience  – organization, 

observing proposals, projects, papers,…

VLTI proposals, CUNI, Prague, 18th December 2024

First year of my PhD at Garching
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ESO Studentship

- 6-24 months, must be enrolled in PhD, call 

every April/October

- More difficult application process – you 

compete against students from all over the 

world, you must have a well-prepared project

- The first year helped me gain a lot of essential 

experience and knowledge of ESO and its 

people → I was able to prepare a good project 

and succeed in the official ESO Studentship call

- I was able to expand my project significantly, 
will now also include ALMA 

- Most of my PhD I will spend at ESO

VLTI proposals, CUNI, Prague, 18th December 2024

Currently staying at ESO as part of the Studentship – 18 months
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Many seminars for everyone

VLTI proposals, CUNI, Prague, 18th December 2024
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Apply yourself – many opportunities

VLTI proposals, CUNI, Prague, 18th December 2024

However, ESO/MEYS remains the easiest way of getting to ESO – apply in April!



6

Submitting your proposal

(Phase 1)
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Your science case

- Does your science case require new 

observations? 

- Was it already observed? Check ESO archive

- What telescope/instrument would be suitable?

- What are your options?

- Calls twice per year for Normal proposals 

(<100h), once for Large proposals 

- Also possible to apply any time for Director's 

Discretionary Time (DDT), about 5% of time

- Other: Monitoring, GTO, Joint proposals, …

- → upcoming change to the Yearly Proposal 

Cycle!

VLTI proposals, CUNI, Prague, 18th December 2024

The starting point
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The statistics

- The total number of observing time is limited →

on average, ∼3 times more nights requested 

than scheduled → many instruments are heavily 

over-subscribed (some up to 10 times!)

- About ∼950 proposals each semester (most 
submitted in the 24 hours before the deadline) 

VLTI proposals, CUNI, Prague, 18th December 2024

You are not the only one with the idea
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The statistics

- The total number of observing time is limited →

on average, ∼3 times more nights requested 

than scheduled → many instruments are heavily 

over-subscribed (some up to 10 times!)

- About ∼950 proposals each semester (most 
submitted in the 24 hours before the deadline) 

- Even more for ALMA

VLTI proposals, CUNI, Prague, 18th December 2024

You are not the only one with the idea
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Selecting the instrument/telescope

- Many various instruments

- What spectral band/resolution do you need?

- Are your goals realistic?

- Visitor vs Service mode

- For interferometry:

- PIONIER – H-band,  R<30

- GRAVITY – K-band, R < 4000

- MATISSE – LMN-bands, R <3300

VLTI proposals, CUNI, Prague, 18th December 2024

Are your observations feasible?
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Writing the proposal

- You should answer these questions (from the guidelines for reviewers 

https://www.eso.org/sci/observing/phase1/distributed-peer-review.html )

- Your science justification can have only 2 pages for Normal proposals!

VLTI proposals, CUNI, Prague, 18th December 2024

Is your science case compelling enough?

https://www.eso.org/sci/observing/phase1/distributed-peer-review.html
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Submitting the proposal

-

VLTI proposals, CUNI, Prague, 18th December 2024

You submit in Phase 1 portal https://www.eso.org/p1
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Evaluation process

- Depending on how many hours you request, 

your proposal may be evaluated differently

- Distributed Peer Review (DPR):

- Proposals requesting <16 hrs → every PI 

reviews 10 other proposals

- Exceptions: Joint proposals, Target of 

Opportunity, etc

- Observing Proposal Committee (OPC):

- Proposals requesting >16 hrs → panel 

members rank the proposals

- The PI receives rank (A, B, C) and comments 

from DPR/OPC

VLTI proposals, CUNI, Prague, 18th December 2024

Even if your science case is great, it may not get scheduled…



4 Unit Telescopes

Each primary mirror:

8.2-metre diameter,

17.5 cm thick, 

weighing 23 tonnes

VISTA

Control 

building

Auxiliary Telescopes

4 movable AT’s, 

1.8-metre mirror

UT1

Antu

UT2

Kueyen 

UT3

Melipal

UT4

Yepun
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Now lets focus on interferometric instruments
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Interferometric proposals

- In Phase 1, you already need to specify which 

VLTI configuration you will need (but you can 

also select more configurations)

- Service mode preferred 

- VLTI-UTs vs VLTI-ATs: Unit Telescopes are 
much more oversubscribed 

- Weather constraints are very important, loose 

constraints increase your chances! --> all 

weather programmes

VLTI proposals, CUNI, Prague, 18th December 2024

Many specific settings for your proposal
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Interferometric proposals

- In Phase 1, you already need to specify which 

VLTI configuration you will need (but you can 

also select more configurations)

- Service mode preferred 

- VLTI-UTs vs VLTI-ATs: Unit Telescopes are 
much more oversubscribed 

- Weather constraints are very important, loose 

constraints increase your chances! --> all 

weather programmes

- Define your observing runs: one observation 
usually takes about 0.5 hr → CAL-SCI 

sequence 1hr, CAL-SCI-CAL 1.5 hrs!

- You don’t have to specify calibrators in Phase 1. 

However, it's good to check beforehand

VLTI proposals, CUNI, Prague, 18th December 2024

Many specific settings for your proposal
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Interferometric proposals

VLTI proposals, CUNI, Prague, 18th December 2024

Different types of observations
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Preparing your observations

(Phase 2)
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Define your observing runs

- In case you were allocated time, you have to 

prepare observing runs (OBs) for execution:

- Define each observing run, i.e., each CAL-

SCI(-CAL)

- Decide on instrument mode, exposure times, 
finding charts, etc..

- Find suitable calibrators

- Add time constraints

- In case you have Visitor mode, you don’t have 
to submit this

VLTI proposals, CUNI, Prague, 18th December 2024

Another deadline… this time on https://www.eso.org/p2/
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Technical details

- Based on the brightness of your target, you 

should select fringe tracker mode, guiding, 

number of frames, and exposure time… (see 

tables in ESO VLTI manual)

VLTI proposals, CUNI, Prague, 18th December 2024

Manuals for each instrument are available at ESO
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Technical details

- Based on the brightness of your target, you 

should select fringe tracker mode, guiding, 

number of frames, and exposure time… (see 

tables in ESO VLTI manual)

VLTI proposals, CUNI, Prague, 18th December 2024

Manuals for each instrument are available at ESO
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Selecting VLTI configuration

- UTs are more powerful, but they can't be moved 

→ for imaging you can use only ATs, they can 

be moved to different positions (you gain more 

UV coverage) 

- A larger configuration gives a higher angular 
resolution → select configuration based on (the 

expected) size of your target

- In interferometry, 𝐵/𝑤 (baseline / wavelength) 

gives you spatial frequency → smaller baselines 

gives smaller spatial frequency and vice versa

- Meanwhile, smaller objects become resolved at 

higher sp. frequencies and larger objects 

become resolved at smaller sp. frequencies!

- → now we can select our configuration

VLTI proposals, CUNI, Prague, 18th December 2024

Now we finally get to do some interferometry!
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Now we finally get to do some interferometry!
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Interferometry

- Ideally, you would like to use all configurations. 

However, using all baselines for imaging is very 

time-consuming (e.g., PIONIER + MATISSE →

36 hrs!) 

- → often, it is more feasible to do just snapshots 
or time series at fewer configurations

- For example, if you would like to measure the 

overall size of your object, you need to measure 

the first lobe of the Visibility function. 

Meanwhile, at higher spatial frequencies, you 
would be sensitive to smaller structures

→ An unresolved target has sq. visibility (V2) = 1

→ A fully resolved target has V2 = 0

We are interested in the part in between

VLTI proposals, CUNI, Prague, 18th December 2024

Visibility function

first lobe second lobe
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Interferometry

- Ideally, you would like to use all configurations. 

However, using all baselines for imaging is very 

time-consuming (e.g., PIONIER + MATISSE →

36 hrs!) 

- → often, it is more feasible to do just snapshots 
or time series at fewer configurations

- For example, if you would like to measure the 

overall size of your object, you need to measure 

the first lobe of the Visibility function. 

Meanwhile, at higher spatial frequencies, you 
would be sensitive to smaller structures

→ An unresolved target has sq. visibility (V2) = 1

→ A fully resolved target has V2 = 0

We are interested in the part in between

VLTI proposals, CUNI, Prague, 18th December 2024

Visibility function

first lobe second lobe

But of course, real observations are more complicated
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Interferometry

- ASPRO allows you to easily make 

simple models for your targets (e.g., 

a uniform disk, binary, rings) and 

test suitable configurations

- Example: VX Sgr star at the small 

VLTI configuration, assuming a 

uniform disk of 10 mas

VLTI proposals, CUNI, Prague, 18th December 2024

ASPRO
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Interferometry

- ASPRO allows you to easily make 

simple models for your targets (e.g., 

a uniform disk, binary, rings) and 

test suitable configurations

- Example: VX Sgr star at the small 

VLTI configuration, assuming a 

uniform disk of 10 mas

- However, its not that simple, you 

also need to look on the schedule 

of VLTI configurations!

VLTI proposals, CUNI, Prague, 18th December 2024

ASPRO
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Observing schedule

VLTI proposals, CUNI, Prague, 18th December 2024

Each configuration is offered only a few times in a semester… See https://www.eso.org/LPOschedule/public
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Observing schedule

VLTI proposals, CUNI, Prague, 18th December 2024

Each configuration is offered only a few times in a semester… See https://www.eso.org/LPOschedule/public
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Searching for calibrators

- Using good calibrators is essential → to calibrate the interferometric visibility of your science target, you 

also need to measure the fringe contrast of an object with known visibility (=diameter)

- If CAL-SCI-CAL, you can use 2 different calibrators. 

- For MATISSE, it is difficult to find good calibrators for both bands. Usually, you have to use different 

CAL for LM and N band → CAL_LM – SCI – CAL_N 

- Suitable calibrators:

- Not variable stars, binaries, etc

- Well-known diameter (low error)

- Unresolved object: V2 = 1 (or at least higher V2 than your target)

- If possible, it should have a similar infrared brightness (-+1 mag) 

- Not far away from your target (up to 10 deg, max 25 deg but not recommended), ideally about 20 min 

in RA and up to 2 degrees in DEC

VLTI proposals, CUNI, Prague, 18th December 2024

Now comes the most important but difficult part 
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Searching for calibrators

- SearchCal allows you to find 

calibrators, connected to ASPRO →

you can export your target, VLTI 

configuration, instrument, etc

- Also possible to use the ESO CalVin
tool. In general, one should also 

compare with other catalogs of 

infrared diameters to make sure (e.g., 

Cruzalèbes et al. 2019)

VLTI proposals, CUNI, Prague, 18th December 2024

SearchCal
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Hands-on session

(ASPRO, SearchCal)
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Tasks

- 1) ASPRO: Find RA and DEC limits of observability for VLTI (Observability window), by adding stars of 

various coordinates and checking if they are observable throughout the year 

- for example, test Polaris, BU GEM, Betelgeuse, Suhail, k Car, sig Oct

- 2) ASPRO: Use Suhail, assume a disk of 11 mas (ASPRO → Editor → Models → add_model: disk ) →

GRAVITY: which VLTI configuration is the most suitable to constrain the size of this object (V2 is in the 
first lobe and close to the first minimum)? 

- 3) ASPRO: Find a range of disk diameters, for which we can constrain the size as above (= not 

unresolved or fully resolved) → GRAVITY: try different disk diameters and VLTI configurations. Can we 

study large stars like Betelgeuse (50 mas)?

- 4) SearchCal: Use GRAVITY (K-band), and try to find the best calibrator for Suhail and VX Sgr (assume 
11 mas), use the smallest configuration. (In ASPRO, click on Interop → Search Calibrators to export your 

targets to SearchCal)

- 5) SearchCal: Let's assume you would like to do imaging (all ATs configurations with GRAVITY). Are the 

calibrators you found good at all configurations?

VLTI proposals, CUNI, Prague, 18th December 2024

A few very simple tasks to let you learn the basic use of ASPRO and SearchCal. Feel free to ask questions
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Solutions

- 1) ASPRO: Find out RA and DEC limits of observability for VLTI (Observability window), by adding stars 

of various coordinates and checking if they are observable throughout the year 

VLTI proposals, CUNI, Prague, 18th December 2024

- → from about -65 to +15 DEC 

(using min elevation 45)
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Solutions

- 1) ASPRO: Find out RA and DEC limits of observability for VLTI (Observability window), by adding stars 

of various coordinates and checking if they are observable throughout the year 

VLTI proposals, CUNI, Prague, 18th December 2024

- → from about -65 to +15 DEC 

(using min elevation 45)

- Changes between 
configurations due to UT 

domes shadow!



37

Solutions

- 2) ASPRO: Use for example Suhail, assume a disk of 11 mas (ASPRO → Editor → Models →

add_model: disk ) → GRAVITY: which VLTI configuration is the most suitable to constrain the size of this 

object (V2 is in the first lobe and close to the first minimum)? 

VLTI proposals, CUNI, Prague, 18th December 2024

- → SMALL



38

Solutions

- 3) ASPRO: Find out a range of disk diameters, for which we can constrain the size as above (=not 

unresolved or fully resolved) → GRAVITY: try different disk diameters and VLTI configurations. Can we 

study large stars like for example, Betelgeuse (50 mas)?

VLTI proposals, CUNI, Prague, 18th December 2024

- → Largest: about 20-30 mas 

(though debatable)

- → Smallest: about 1-2 mas

SMALL, 25 mas

EXTENDED, 2 mas
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Solutions

- 4) SearchCal: Use GRAVITY (K-band), and try to find the best calibrator for Suhail and VX Sgr (assume 

11 mas), use the small configuration. (In ASPRO, click on Interop → Search Calibrators to export your 

targets to SearchCal)

VLTI proposals, CUNI, Prague, 18th December 2024

- →There is no definitive answer, the bright ones are also partly 

resolved (V2 ∼< 0.8) → compromise
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Solutions

- 4) SearchCal: Use GRAVITY (K-band), and try to find the best calibrator for Suhail and VX Sgr (assume 

11 mas), use the small configuration. (In ASPRO, click on Interop → Search Calibrators to export your 

targets to SearchCal)

VLTI proposals, CUNI, Prague, 18th December 2024

- →There is no definitive answer, the bright ones are also partly 

resolved (V2 ∼< 0.8) → compromise

- → Suhail very difficult, not many stars.



41

Solutions

- 5) SearchCal: Lets assume you would like to do imaging (all ATs configurations). Are the calibrators you 

found good at all configurations?

VLTI proposals, CUNI, Prague, 18th December 2024

- Try just EXTENDED configuration for simplicity. Are the calibrators you found in 4) still good?
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Solutions

- 5) SearchCal: Lets assume you would like to do imaging (all ATs configurations). Are the calibrators you 

found good at all configurations?

VLTI proposals, CUNI, Prague, 18th December 2024

- Try just EXTENDED configuration for simplicity. Are the calibrators you found in 4) still good?

- Not anymore… using the same CALs would be ideal, but that makes the selection even more 

difficult → have to break some “calibrator selection rules”



Congratulations, hopefully now you know 
more about how to prepare your own 

observations! :) 
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Thank you!

44 VLTI proposals, CUNI, Prague, 18th December 2024

@ESOAstronomy

@esoastronomy

@ESO

european-southern-observatory

@ESOobservatory

Daniel Jadlovsky

daniel.jadlovsky@eso.org

mailto:daniel.Jadlovsky@eso.org
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