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ESFRI roadmap update 2016:
EST included as ESFRI project

European Solar Telescope

(04/2013 – 03/2017)

(06/2015 – 05/2018)
(04/2017 – 09/2022)

(05/2008 – 11/2011)

EST Design Study

01/2019 – 09/2023

Construction
01/2019 – 12/2022

EST Consortium and trajectory

29 Institutions

18 European countries



Solarnet S3 Meeting, Mestre, Venezia, Italy, 11-15 Sep 2023

DESIGN

MOBILITY
NEW 

TECHNOLOGIES

NEW 
GENERATION OF 

RESEARCHERS

TRANS-NATIONAL 
CONVERGENCE +

OUTREACH

ACCESS

COORDINATION + 
UNION + 
SYNERGY

Creating synergies across Europe
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ASTRONET Roadmap (2022-2035)



Solarnet S3 Meeting, Mestre, Venezia, Italy, 11-15 Sep 2023

https://arxiv.org/pdf/1912.08650.pdf

EST main scientific goals
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https://arxiv.org/pdf/1912.08650.pdf

Magnetic coupling of the solar 
atmosphere:

from the deep photosphere up 
to the upper chromosphere

Ø Polar magnetic fields

Ø Heating of the chromosphere

Ø Magnetic field emergence

Ø Energy transport and release

Ø Large-scale magnetic structures

Ø Wave propagation, reconnection, ...

Ø ....

EST main scientific goals
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• Excellent polarimetric
performance

• Superb spatial resolution

• Advanced set of instruments
for multiwavelength imaging
and spectropolarimetry

EST main performance
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Photosphere

SST, Esteban Pozuelo et al (2015)
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Photosphere

SST, Esteban Pozuelo et al (2015)
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Chromosphere van Noort (this meeting)
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Telescope Polarimetric Behaviour
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Primary Mirror:
70 mm thick Solid Meniscus 4Rings Adaptive secondary mirror

Embedded MCAO system

Powerful suite of 
instruments

Technological challenges

M3+M4+M5+M6: 

Ø Elevation + azimuth axes
Ø Polarimetric compensation
Ø MCAO DMs

Belio et al., Cozar Castellano et al., 
Feijoo et al., Gallieni et al.  (this meeting)
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Instruments

UPPER FLOOR

MIDDLE FLOOR

UPPER FLOOR

MIDDLE FLOOR
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Courtesy of
J. de la Cruz Rodriguez

Tunable Imaging Spectropolarimeter (TIS) 

FOV: 60" × 60" Diffraction limited
Spectral Resolution > 50 000
!",$,% ~ 10)* +, with -./0 ~ 15-30 s

Etalon diameter ~ 180 mm 

Bailen Martínez et al., Munari et al.,
Scharmer et al. (this meeting)
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Integral Field Spectropolarimeters

2D spectroscopy is essential for EST 
IFS better suited to avoid scanning (2D 10" × 10" evolution with high cadence)

FOV: 10" × 10" Diffraction limited
Spectral Resolution > 150 000
!",$,% ~ 10)* +, with -./0 ~ 1-2 s
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2D FoV and Spectrum
simultaneous:

IAC Slicer IFU (Gregor)

Integral Field Spectropolarimeters: Slicers

Regalado Olivares et al. (this meeting)
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Fe I 630.1 - 603.2 nm - MIHI (SST, Courtesy of Michiel van Noort) 

Integral Field Spectropolarimeters: Microlenses

van Noort (this meeting)
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H! 656.3 nm - MIHI (SST, Courtesy of Michiel van Noort)

Integral Field Spectropolarimeters: Microlenses

van Noort (this meeting)
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L0 Ø Initial storage for L0 PB/day
Ø 2 weeks on the mountain
Ø 6 months at sea level

Ø Data calibration at sea level (L1)
Ø Image reconstruction?

L0 L1

Mainland Europe:
Professional DC(s) with 
infrastructure

Ø L0 & L1+ storage
Ø Computing power
Ø Image reconstruction?
Ø Outsourcing?

ü Cloud storage?
ü Service?

Ø L1-> L1+ archive 
Ø L1+ distribute
Ø L2 & L3 data:

ü Produce
ü Archive & Host
ü Distribute

L1+ L1+

EST Partners’ DCs

Ø Calibration 
pipelines

Ø L2 & L3 data:
ü Produce
ü Archive & Host
ü Distribute

EST Science data Center: Distributed organization
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Asensio Ramos et al. (2018)

GOAL: Apply these techniques

in real-time to imaging instruments

Neural networks applications to image reconstruction
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Location – Roque de los Muchachos – La Palma
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Y4 Y6 Y8 Y10

Y2

EST CANARIAN 
FOUNDATION

EST ERIC

Interim
phase

Timeline
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Ø European Solar Telescope – Canarian Foundation

ü Application for ERIC creation

ü Pass Preliminary Design Review

ü Preparation of construction calls for tender

ü Construction permits and associated studies

(environmental impact study,  …) 

Created on July 25th, 2023

First round: MPS, KIS, SU, UoS (representing six UK Universities, UKUC), 

AIAS-CR, AISAS, USI, CSIC, IAC; 

Others are pending and are expected to join later

EST Interim Phase
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EST is closer and closer to start construction!
European Solar Telescope


