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TIPTOP TEAM

C.F. Manara, TipTop implementation in ESO tools - 26.01.2026

SPIE 2024 paper
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TIPTOP AT ESO
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MOVING TOWARDS THE ELT

WE (ESO) NEED TO COOPERATE WITH THE TIPTOP TEAM TOWARDS 

AN OPERATION-READY MICROSERVICE &

PRACTICE THE TYPE OF INTERFACE WE WANT TO PUT ON TIPTOP, 

& PREPARE FOR INTEGRATION WITH P1/P2 AND ETC

WE WILL USE VLT INSTRUMENTS AS DEMONSTRATORS

WHILE GETTING SOME BONUS FEATURES ALREADY NOW

C.F. Manara, TipTop implementation in ESO tools - 26.01.2026
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PSF AO calculations at ESO

• In the ETC, to ensure that the S/N calculated uses a realistic PSF, 

• At Phase 1, to demonstrate that the required resolution and (via 

ETC) the required S/N can be achieved, and to help selecting the 

best possible AO asterism for a given field. 

• At Phase 2, to fine-tune the AO reference star selection, 

• Possibly for Quality Control, to verify whether the observed PSF 

matches the expectations, 

• Possibly for data processing: if the estimated PSF is reliable 

enough, it could be used to deconvolve data. 

C.F. Manara, TipTop implementation in ESO tools - 26.01.2026

ESO-492366 
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EXAMPLE OF TipTop USAGE
Input: ini (or yaml) file

C.F. Manara, TipTop implementation in ESO tools - 26.01.2026

Telescope information

Atmospheric conditions

Targets (wl, position)

High-order GS (Laser)

Low-order (NGS)

Sensor science

Sensor High-Order

Telescope information

Sensor High-Order

Sensor Low-Order

FIXED 
(only zenithangle varies)

From HDR/telemetry

Or TC category (WIP)

OB info 
(filter, target location)

OB info 
(LGS/NGS location)
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EXAMPLE OF TipTop USAGE – Asterism selection
Input: ini (or yaml) file

C.F. Manara, TipTop implementation in ESO tools - 26.01.2026

Telescope information

Atmospheric conditions

Targets (wl, position)

High-order GS (Laser)

Low-order (NGS)

Sensor science

Sensor High-Order

Telescope information

Sensor High-Order

Sensor Low-Order

FIXED 
(only zenithangle varies)

From HDR/telemetry

Or TC category (WIP)

OB info 
(filter, target location)

OB info 
(LGS/NGS location)

An additional section of the TipTop config file (.ini or yaml) 

provides the data needed for the computation 

○ For each asterism star we have [azimuth, zenith, flux] 
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ESO MICROSERVICE

C.F. Manara, TipTop implementation in ESO tools - 26.01.2026
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The ESO microservices can invoke:

- OverallSimulation (1D or 2D PSF)

- AsterismSelection

- future (?): GenerateHeuristic

It runs the current stable* TipTop 

version on a GPU server.

It returns a FITS/JSON file or some 

parameters/arrays.

It can interface with ETC or P2 

(retrieveing OB properties etc)

Implementation by T. Bierwirth 

& V. Forchi

*stable = currently tested in all modes in operations
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ERIS AO SYSTEM – TipTop version
NGS mode provides better correction down to magRP~13.5

C.F. Manara, TipTop implementation in ESO tools - 26.01.2026

TipTop version of ERIS User Manual, Fig 17 D
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Lots of work by A. Concas, 

G. Agapito, F. Rossi, 

C.F. Manara
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ERIS TipTop VALIDATION: PSF SHAPE
Aim: reproducing PSF of observations taken with ERIS using TipTop

C.F. Manara, TipTop implementation in ESO tools - 26.01.2026

TTR data ERIS NIX (PI E. Valenti)

+ full AO telemetry

Work by A. Concas
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ASTERISM SELECTION IMPLEMENTATION

● For each asterism the sum of the total Tip-Tilt jitter over the science targets 

positions is computed 

● The lower jitter asterism is selected as the best one 

● Code optimized, avoid to repeat “per star” computations 

● Performances 

○ One single asterism in a field ≈4s 

○ 120 asterisms from 10 stars field ≈60s ( 0.5s/asterism ) 

○ faster heuristic approach ready for some AO modes (from v. 1.3.12)

C.F. Manara, TipTop implementation in ESO tools - 26.01.2026
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ASTERISM SELECTION - examples

Selected asterism as a red triangle, NGSs 

are scaled by magnitude (MAVIS like).

C.F. Manara, TipTop implementation in ESO tools - 26.01.2026

Selected asterism as a red circle, NGSs 

are scaled by magnitude (ERIS like).
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ERIS ObsPrep – TipTop implementation

- Python server by V. Forchi

- Script/wrapper to write ini file on the fly 

taking information from OB

C.F. Manara, TipTop implementation in ESO tools - 26.01.2026
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ERIS ObsPrep – TipTop implementation

Target: triple system TYC 6545-127-1 

(TTR target)

Several possible TTS, not clear whether 

best to select the brightest in the SW of the 

FoV, or a slightly fainter one closer to the 

center of the FoV.

• How good is the Strehl ratio at the 

target’s coordinates depending on the 

selected TTS?

→ TIPTOP could be called to select the best TTS 

to maximise Strehl in a given position (0,0)?

→ TIPTOP could automatically show a table of 

Strehl ratio for every possible TTS

C.F. Manara, TipTop implementation in ESO tools - 26.01.2026
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ERIS ObsPrep – TipTop implementation

Target: triple system TYC 6545-127-1 

(ra='07:20:32.280',dec='-27:27:05.000')

Several possible TTS: 

C.F. Manara, TipTop implementation in ESO tools - 26.01.2026
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ERIS ObsPrep – TipTop implementation

Target: triple system TYC 6545-127-1 

(ra='07:20:32.280',dec='-27:27:05.000')

Several possible TTS: 

C.F. Manara, TipTop implementation in ESO tools - 26.01.2026
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1. RA, DEC, Rmag, SR, FWHM

4. RA, DEC, Rmag, SR, FWHM

3. RA, DEC, Rmag, SR, FWHM

2. RA, DEC, Rmag, SR, FWHM

7. RA, DEC, Rmag, SR, FWHM

…
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ERIS ObsPrep – TipTop implementation

Target: Omega Cen

(ra='13:26:47.280',dec='-47:28:46.100’)

Many possible TTS: 

C.F. Manara, TipTop implementation in ESO tools - 26.01.2026

Show Strehl
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ERIS ObsPrep – TipTop implementation

Target: Omega Cen

(ra='13:26:47.280',dec='-47:28:46.100’)

Many possible TTS: 

C.F. Manara, TipTop implementation in ESO tools - 26.01.2026

13. RA, DEC, Rmag, SR, FWHM

4. RA, DEC, Rmag, SR, FWHM

10. RA, DEC, Rmag, SR, FWHM

22. RA, DEC, Rmag, SR, FWHM

21. RA, DEC, Rmag, SR, FWHM

15. RA, DEC, Rmag, SR, FWHM

16. RA, DEC, Rmag, SR, FWHM

3. RA, DEC, Rmag, SR, FWHM

12. RA, DEC, Rmag, SR, FWHM

2. RA, DEC, Rmag, SR, FWHM

…
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ERIS ObsPrep – TipTop implementation

Target: M30

(ra=ra='21:40:22.12',dec='-23:10:47.5')

Many possible TTS: 

C.F. Manara, TipTop implementation in ESO tools - 26.01.2026

Show Strehl
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ERIS ObsPrep – TipTop implementation

Target: M30

(ra=ra='21:40:22.12',dec='-23:10:47.5')

Many possible TTS: 

C.F. Manara, TipTop implementation in ESO tools - 26.01.2026

16. RA, DEC, Rmag, SR, FWHM

14. RA, DEC, Rmag, SR, FWHM

7. RA, DEC, Rmag, SR, FWHM

20. RA, DEC, Rmag, SR, FWHM

21. RA, DEC, Rmag, SR, FWHM

27. RA, DEC, Rmag, SR, FWHM

…
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ERIS ObsPrep – TipTop implementation

C.F. Manara, TipTop implementation in ESO tools - 26.01.2026

16. RA, DEC, Rmag, SR, FWHM

14. RA, DEC, Rmag, SR, FWHM

7. RA, DEC, Rmag, SR, FWHM

20. RA, DEC, Rmag, SR, FWHM

21. RA, DEC, Rmag, SR, FWHM

27. RA, DEC, Rmag, SR, FWHM

…
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Planning a similar 

implementation in Q2/Q3 2026

Using the already implemented 

table for AO stars selection, and 

the “wrapper”. 
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ETC2.0 – TipTop implementation

C.F. Manara, TipTop implementation in ESO tools - 26.01.2026
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ETC2.0 – TipTop implementation

C.F. Manara, TipTop implementation in ESO tools - 26.01.2026

D
a
ta

 C
la

ss
ifi

ca
ti
o
n:

 E
S

O
 &

 T
ip

T
o
p
 t
e
a
m

CURRENTLY FROM A DATABASE!
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ETC2.0 – TipTop implementation

C.F. Manara, TipTop implementation in ESO tools - 26.01.2026
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CURRENTLY UNDER DISCUSSION:

- Sampling and spatial extent: fine spacing in the 

core, coarse spacing in the wings. Ideally should 

be log-scale, partial solution is to have 2 calls with 

different spatial coverage and sampling. 

- Normalization: the PSF is normalized to have 

integral = 1. The total flux must be known.

- Wavelength coverage: multiple wavelengths are 

simulated to cover the instrument wavelength 

coverage.

- Memory allocation: the calls must be compatible 

with the available memory on the machine in use. 

Currently purchasing a bigger GPU server at 

ESO. In production we will have tens of 

simultaneous users.
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ETC2.0 – TipTop implementation

C.F. Manara, TipTop implementation in ESO tools - 26.01.2026
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CURRENTLY UNDER DISCUSSION:

- Sampling and spatial extent: fine spacing in the 

core, coarse spacing in the wings. Ideally should 

be log-scale, partial solution is to have 2 calls with 

different spatial coverage and sampling. 

- Normalization: the PSF is normalized to have 

integral = 1. The total flux must be known.

- Wavelength coverage: multiple wavelengths are 

simulated to cover the instrument wavelength 

coverage.

- Memory allocation: the calls must be compatible 

with the available memory on the machine in use. 

Currently purchasing a bigger GPU server at 

ESO. In production we will have tens of 

simultaneous users.

Courtesy of J. Vinther
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ETC2.0 – TipTop implementation

- Python server by V. Forchi + 

code by T. Bierwirth

- Script/wrapper to write ini file on 

the fly taking information from 

user inputs

C.F. Manara, TipTop implementation in ESO tools - 26.01.2026
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MUSE-NFM TipTop VALIDATION: PSF SHAPE
Aim: reproducing PSF of observations taken with MUSE using TipTop

C.F. Manara, TipTop implementation in ESO tools - 26.01.2026

Work by E. Congiu, A. Kuznetsov et al. 
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MUSE-NFM TipTop VALIDATION: PSF SHAPE

C.F. Manara, TipTop implementation in ESO tools - 26.01.2026

Work by E. Congiu, A. Kuznetsov et al. 
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INTEGRATION OF TIPTOP INTO VLT OPERATION

1. Integration in ETC2.0 (goal: Q1/2026, pending installation of hardware)

MUSE, ERIS, CRIRES, SPHERE are the first instruments

2. ObsPrep: Selecting the best NGS/TTS for ERIS (goal: Q2+/2026) and 

setting the requirements on the telemetry data (goal: Q2/2026)

3. Towards ELT: integration with the Guide Star selection

4. Continuous interaction with consortia of forthcoming instruments (e.g., 

MAVIS, MICADO, METIS, ANDES, HARMONI…)

C.F. Manara, TipTop implementation in ESO tools - 26.01.2026
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Thank you!

30 C.F. Manara, TipTop implementation in ESO tools - 26.01.2026

@ESOAstronomy

@esoastronomy

@ESO

european-southern-observatory

@ESOobservatory

Carlo F. Manara

USD, TipTop Project Scientist at ESO
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