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A dance of three (sub)-Neptunes

Planet Orbital Period 

(days)

Radius 

(Earth)

Mass 

(Earth)

Density

TOI-282 b 22.891 (0.0004) 2.2 (0.1) 6.2 (1.6) like Neptune

TOI-282 c 56.008 (0.002) 4.2 (0.11) 9.2 (2.0) like Saturn

TOI-282 d 84.26 (0.007) 3.3 (0.11) 5.8 (1.0) like Saturn

db

c
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Planning the experiment (= the observations)

So, you have an idea ...

What measurements are needed 

to achieve the science goal?

Is the idea feasible?
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Observation preparation starts when applying for telescope time

- What instruments can provide the 

measurements?

- How much observing time is needed?

- What observing conditions are needed?

- When is the target observable?
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What telescope & instrument can provide the measurement?

- Radial velocity measurements?

→ What RV precision is needed?

→ High-resolution spectrograph

→ Wavelength range?

Where is the object bright and exhibits

a large number of spectral features?



7

What telescope & instrument can provide the measurement?

- Imaging?

→ What angular resolution on

sky do you need?

Wide field vs narrow field?

Atmospheric turbulence correction

(adaptive optics / AO)?

→ Wavelength range?

UV, optical, infrared?
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→ Instrument website for La Silla

https://www.eso.org/sci/facilities/lasilla/instruments.html

→ Read the User Manual of the instrument to be used

What telescope & instrument can provide the measurement?

https://www.eso.org/sci/facilities/lasilla/instruments.html
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Observation preparation starts when applying for telescope time

- What instruments can provide the 

measurements?

- How much observing time is needed?

- What observing conditions are needed?

- When is the target observable?



When is the target observable?
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Staralt:  https://astro.ing.iac.es/staralt/

Skycalc: 
https://www.eso.org/observing/etc/bin/gen/form?INS.MODE=swspectr
+INS.NAME=SKYCALC

Simbad provides target information, incl. coordinates:

https://simbad.cds.unistra.fr/simbad/

https://astro.ing.iac.es/staralt/
https://www.eso.org/observing/etc/bin/gen/form?INS.MODE=swspectr+INS.NAME=SKYCALC
https://www.eso.org/observing/etc/bin/gen/form?INS.MODE=swspectr+INS.NAME=SKYCALC
https://www.eso.org/observing/etc/bin/gen/form?INS.MODE=swspectr+INS.NAME=SKYCALC
https://www.eso.org/observing/etc/bin/gen/form?INS.MODE=swspectr+INS.NAME=SKYCALC
https://www.eso.org/observing/etc/bin/gen/form?INS.MODE=swspectr+INS.NAME=SKYCALC
https://www.eso.org/observing/etc/bin/gen/form?INS.MODE=swspectr+INS.NAME=SKYCALC
https://www.eso.org/observing/etc/bin/gen/form?INS.MODE=swspectr+INS.NAME=SKYCALC
https://www.eso.org/observing/etc/bin/gen/form?INS.MODE=swspectr+INS.NAME=SKYCALC
https://www.eso.org/observing/etc/bin/gen/form?INS.MODE=swspectr+INS.NAME=SKYCALC
https://www.eso.org/observing/etc/bin/gen/form?INS.MODE=swspectr+INS.NAME=SKYCALC
https://simbad.cds.unistra.fr/simbad/


When is the target observable?
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When is the target observable?

12

airmass (X)

X = 1.1, corresponds to 65 deg altitude

X = 1.3, corresponds to 50 deg altitude 

X = 2.0, corresponds to 30 deg altitude 

altitude above 
horizon (deg)

X = 1.0, corresponds to zenith   



When is the target observable?
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Tips and tricks:

• Try to observe targets when they culminate (= around the lowest possible airmass) 

→ less impact from our atmosphere, more flux, ...

• When observing many targets, plan ahead so that the telescope is never idle

• Avoid observations at high airmass (e.g. X > 2) as the impact from the atmosphere will 

be strong (lots of turbulence, less flux)

• Check the telescope limits (some telescopes do not allow observations at the zenith)
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Observation preparation starts when applying for telescope time

- What instruments can provide the 

measurements?

- How much observing time is needed?

- What observing conditions are needed?

- When is the target observable?
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→ Exposure Time Calculators

https://www.eso.org/observing/etc/

• ETCs allow to simulate observations

for atmospheric & sky conditions

• They allow to find the optimum setup 

for the observations

• Telescope time is precious!

How much observing time is needed?

https://www.eso.org/observing/etc/
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Exposure Time Calculators: EFOSC (1)

spectral type*

wavelength band*

*Target information: https://simbad.cds.unistra.fr/simbad/

https://simbad.cds.unistra.fr/simbad/


Exposure Time Calculators: EFOSC (2)

0 = new moon, 0.5 = half moon, 1 = full moon

Seeing refers to the blurring due to 

atmospheric turbulence (measured at zenith)
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Low preciptable water vapor (PWV) is required 

for infrared observations >2000 nm



Exposure Time Calculators: EFOSC (3)

The instrument’s User Manual contains all relevant 

information (e.g., wavelength range & spectral 

resolving power of grisms, detector readout times) 
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Exposure Time Calculators: EFOSC - output

Output shows the signal-to-noise ratio (S/N):
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Signal-to-noise ratio (S/N)

20

low S/N high S/N



Signal-to-noise ratio (S/N)

The Signal (S) is the number of photons from an object that are recorded 

by the detector and converted into electrons
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Signal-to-noise ratio (S/N)

The Signal (S) is the number of photons from an object that are recorded 

by the detector and converted into electrons

The Noise (N) is the random contribution from various sources that affect 

the measurement of the signal, typically:

• Photon noise (shot noise) is the randomness in signal caused by the arrival of photons 

at the detector, due to the quantum nature of light. 𝑵𝒑𝒉𝒐𝒕 = 𝑺

→ If you want to double the S/N, you have to observe ~4 times

longer ... (or go to a telescope ~twice as big in radius)
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Signal-to-noise ratio (S/N)

The Signal (S) is the number of photons from an object that are recorded 

by the detector and converted into electrons

The Noise (N) is the random contribution from various sources that affect 

the measurement of the signal, typically:

• Photon noise (shot noise) is the randomness in signal caused by the arrival of photons 

at the detector, due to the quantum nature of light. 𝑵𝒑𝒉𝒐𝒕 = 𝑺

• Background noise due to sky brightness and thermal background of instrument, and 

detector (dark noise)

• Read-out noise (RON) when reading the detector
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The ESO archive as an observation preparation guide 

Within the ESO archive, you can locate observations 

similar to the ones you are planning, download them and 

analyse them ... 

This can be very useful if you have never used the 

instrument before

ESO archive: 
https://archive.eso.org/eso/eso_archive_main.html
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https://archive.eso.org/eso/eso_archive_main.html


Congratulations, you have been awarded 
telescope time!

Part II: Creating the observations
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Observing Blocks

All ESO telescopes are operated through Observing Blocks (OBs)

Each OB is an observation unit, created by the users, that contains the ...

• target information and acquisition,

• observation description (instrument configuration, exposure time),

• finding charts (if needed), 

• observing conditions and time-constraints (for service mode).

OBs are handled through ESO’s Phase2 (p2) webpage ...

• for Paranal: https://www.eso.org/p2

• for La Silla: https://www.eso.org/p2ls
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https://www.eso.org/p2
https://www.eso.org/p2ls


Observing Blocks

OBs are built using purpose-specific templates

• Each ESO instrument has its own set of templates

• Templates can be for target acquisition, for science observations, for calibration

• Example of a simple OB:
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Acquisition 

template

(Centre target)

Science 

template

(Observation 

description & 

instrument setup)

Target details



(1) Observing Blocks – creating an OB in p2

28

Observing run ID assigned to 

the Principal Investigator (PI)

Clicking here creates an OB in the selected 

observing run and folder

CB: creates a Calibration Block (e.g. for a flat field)

Fld: Creates a folder



(2) Observing Blocks – specifying the acquisition and observing templates
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Select here the type of template:

- acquisition (= target centring)

- science (= observation)

- calibration

Select OB
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(3a) Observing Blocks – specifying the target details



(3b) Observing Blocks – moving targets

For targets with quickly changing coordinates, there 
is no need to fill in the coordinates in the ‘Target’ tab.

Instead, a PAF file must be attached in the ‘Ephemeris’ 

tab that contains the ephemeris of the moving target.

PAF files can be created via this webpage:

https://www.eso.org/sci/observing/phase2/SM
Special/MovingTargets.html#par_javascript
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https://www.eso.org/sci/observing/phase2/SMSpecial/MovingTargets.html#par_javascript
https://www.eso.org/sci/observing/phase2/SMSpecial/MovingTargets.html#par_javascript
https://www.eso.org/sci/observing/phase2/SMSpecial/MovingTargets.html#par_javascript
https://www.eso.org/sci/observing/phase2/SMSpecial/MovingTargets.html#par_javascript
https://www.eso.org/sci/observing/phase2/SMSpecial/MovingTargets.html#par_javascript
https://www.eso.org/sci/observing/phase2/SMSpecial/MovingTargets.html#par_javascript
https://www.eso.org/sci/observing/phase2/SMSpecial/MovingTargets.html#par_javascript


(4) Observing Blocks – features for service mode observations
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‘Constraint Set’ tab: specify here the 

worst possible observing conditions 

under which the OB can be executed 

(and still be scientifically useful)

‘Time Intervals’ tab: specify here 

observing windows for time-critical 

OBs or observing sequences (e.g., 

observe my target every 3 days)

‘Finding Charts’ tab: attach a 

finding chart so that the night 

crew observes the correct target
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(5) Observing Blocks – finish: check and certify the OB
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(6) Observing Blocks – Visitor Mode – Execution Sequence

Important: Whenever you modify the execution sequence during the observations, 

inform the telescope operator about it so that they refresh it on their side.



Some final tips...

• Plan your observations well (telescope time is valuable)

• Have your target list and the time when you will observe them

• Give yourself time to adapt to night schedule (sleep well)

• Think ahead about everything that is predictable (you will have to 
deal with unexpected things, and you will be tired)

• Have contingency plans for bad weather conditions, pointing 
restrictions – have a plan B (e.g. backup targets)

• Familiarise yourself with the tools you will be using

• Have your instrument setup and Observing Blocks ready
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