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What	is	TipTop?

Works for all AO modes (SCAO, 
LTAO, GLAO, MCAO) and any 

atmospheric conditionsInputs

Outputs
• PSFs + all associated metrics 
      (SR, EE, FWHM)
• Grid of PSFs over the field
• PSDs 
• Radial Profiles

GPU/CUDA	acceleration	
supported

Analytical simulation	tool	
developed	in	Python
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What	can	TipTop	be	used	for?

Observation Preparation

Support for operation

Post-processing
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Guide/AO stars

Atmospheric Conditions

Provide the best 
asterism  based on 

input catalogs

Provide the AO PSF 

Instrument config.

Ini files



Observation	Preparation

Guide/AO stars

Atmospheric Conditions

Provide the best 
asterism  based on 

input catalogs

TipTop	into ESO	tools ETC, ObsPrep, P2

Provide the AO PSF 

This mode has been extensively compared / validated vs. E2E simulations
This mode is operational and ready to support instruments

Instrument config.

Ini files



A	lot	of	available	documentation

Feel free to 
contact 

Lisa-Marie



More	than	12	instruments	already	available

ERIS
MUSE

SPHERE*
Gravity+
MAVIS

HARMONI
MICADO
MORFEO
METIS

SOUL

PAPYRUS**
OHP

VLT	&	ELT

LBT

GMT

Keck	Obs.
Gemini	GNAO

Other	instruments	welcome!
(TipTop can	always	digest	more	configs)

* Coronagraphic mode not supported yet. This is WIP (best effort) ** Pyramid WFS model currently updated
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Get	the	PSF	anywhere	in	the	field,	from	your	science	data
1 2 3
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Get	the	PSF	anywhere	in	the	field,	from	your	science	data

Global fit of multiple PSFs 
-> TipTorch

log(𝐼)

Fit subtractedData

DataPrediction
M
USE-N

FM

Simple in this c
ase

More complex for 
multiple sources



Get	the	PSF	anywhere	in	the	field,	from	your	science	data

Currently under development
Plan is to get it by end of 2026.

Currently 2 master students working on it (INAF, LAM), more support is welcomed !
Automatization is necessary for “calibrating” TipTop for PSF-R

1 2 3



PSF-Reconstruction
See Arseniy Kuznetsov PhD



PSF-Reconstruction
See Arseniy Kuznetsov PhD



PSF-Reconstruction
See Arseniy Kuznetsov PhD

PSF Archive

Fit PSFs 
with 

TipTop

Use fit to 
“calibrate” 

TipTop inputs

Validate 
on Test 
sample

Get TipTop
parameters

Cf. above



PSF-Reconstruction:	MUSE-NFM,	SPHERE
DifferencePredictionData
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Feedback from SPHERE and MUSE-NFM so far:
- Works well ! Could reach 5% accuracy for very large sample of observations (>1000)
- Need enough (> few hundreds) clean data to get accurate results. Data Set must be PSF images + AO system parameters 

(first list available, but TB confirmed) + atmospheric parameters (first list available, but TB confirmed).
- Instrument configuration need to be stable (NCPA, vignetting, mis-alignements, …)
- Very specific effects can be accounted for, if data set is good: ex with LWE for SPHERE, and “sausage effect” for MUSE-NFM

See Arseniy Kuznetsov PhD
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Queue	scheduling	/	QC0-1

Bunch of 
external data 

(seeing, 
windspeed, Cn2, 

guide star 
fluxes, ... )

Instrument 
Performance

To be translated into

Empirical 
formulas
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Queue	scheduling	/	QC0-1

Bunch of 
external data 

(seeing, 
windspeed, Cn2, 

guide star 
fluxes, ... )

Instrument 
Performance

To be translated into

TIPTOP

Empirical 
formulas

Pros: simple
Cons: less accurate & TBD

Pros: accurate & does exists
Cons: maybe more prone to glitches

This can be replaced by a mix of:
● Weather forecast for queue planning
● Current conditions for OB execution
● Observed conditions for Quality Check / Diagnosis & PSF-R (level0)

Could be same scheme as PSF-R: once a model is calibrated, it could be used for 
queue planning /QC0-1



Queue	scheduling	/	QC0-1

Could be same scheme as PSF-R: once a model is calibrated, it could be used for 
queue planning /QC0-1

Could come from 
forecast, current 

conditions, or 
actual conditions 
once observation 

is done

TipTop



Conclusions

How do we effectively work together ?
What should be the priorities ? P2, ObsPrep, ETC, Queue scheduling, QC0-1, PSF-R
How can we get more resources ? (best effort vs. industrial development)

Plenty of opportunities to get TipTop everywhere !


