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ASTRONET Roadmap (2022-2035)
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‘Einstein’ telescope high on Europe’s
astronomy wish list

A massive gravitational-wave detector and the new solar telescope are among the priorities on
funders' latest roadmap.

Amaoag the recommended projects are a new wide-ficld spectroscoplic telescope, support for the
Einstein Telescope - 2 gravitational-wave detector still in deveiopment — and the Luropean Solar
Telescope, which will study the Sun's magnetic field, Space-based massions include a follow-up to the

Gala spacecraft that Is mapping billlons of stars,




EST main scientific goals

EAST ST

European Association
for Solar Telescopes

Science Requirement Document (SRD)
for the

European Solar Telescope (EST)

2nd edition, Decamber 2019

Written by: Schlchenmaier, R.'; Bellol Rabio, L.R.%; Colladas, ML*; Exdelyi, R4 Feller, AT;
Fletcher, LY, Jarcik, 1., Khomenko, E3; Lecnaarts, 1'% Matthews, S."'; Belluazd, L.*;
Cartsson, M.'*'%; Dammasse, K.'%; Danilavic, 8.'% Gomory, R'% Keckein, Ch.'7; Manso Same, R
Martinez Goazsikz, M.; Mathicudakis, M."; Ortiz, A."'; Riethmiller, T1.7; Rouppe van der
Voort, L. "%, Semoes, PJA.?; Trufillo Bueno, 13, Utz, D2, Zuccarello, ¥

(Author afifliatsons given om page )
https://arxiv.org/pdf/1912.08650.pdf
Discussed and approved by the EST Science Advisory Groap (SAG)

european solar telescope
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EST main scientific goals eST

-
s Magnetic coupling of the solar
E AST EJT atmosphere:
TorSoter Nisscupes european solar telescope from the deep photosphere up

to the upper chromosphere

; : » Magnetic field emergence
Science Requirement Document (SRD)

for the

European Solar Telescope (EST) » Energy transport and release

, » Heating of the chromosphere
2nd edition, Decamber 2019

» Wave propagation, reconnection, ...

Writtes by: Schixchenmaier, R.'; Bellol Rubigo. LR Cou-:cn. M Endelyi, R3%; R:lh.lA.';
Fletcher, LYY, Jartdk, 1.%; Khomenko, E5; Leenaarts, 1'%, Matthews, 8., Beluazd, L™, ;
Cartsson, M./ Daimasse, K.5; Danitovic, 5.4 Gomoey, B Kuchein, Ch.: Manso Saaxz, R." > Large-scale magnetic structures

Martinez Gonzdkez, M2 Mathicadakis, M. ¥: Ortiz, A" Ricthmilller, T1.7; Rouppe van der
Voort, L. %1%, Simoes, PYA.®; Trufillo Bueno, 1%, Uz, D', Zuccarello, B ) .
(Aukhee afliafions ghva 6w g 3) » Polar magnetic fields

https://arxiv.org/pdf/1912.08650.pdf
Discussed and approved by the EST Science Advisory Groap (SAG)

> o
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EST main performance €SY

« Superb spatial resolution

* Excellent polarimetric
performance

* Advanced set of instruments
for multiwavelength imaging
and spectropolarimetry

. o
Solarnet S3 Meeting, Mestre, Venezia, Italy, 11-15 Sep 2023 *
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Chromosphere van Noort (this meeting) EST \
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Telescope Polarimetric Behaviour
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Technological challenges EST\

-.-;r?iﬁ’\ = Belio et al., Cozar Castellano et al.,
N Feijoo et al., Gallieni et al. (this meeting)

Primary Mirror:
70 mm thick Solid Meniscus 4Rings Adaptive secondary mirror

M3+M4+M5+M6:

> Elevation + azimuth axes
> Polarimetric compensation

> MCAO DMs Powerful suite of
instruments

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




Instruments

q
4

UPPER FLOOR

B A ek
.
1)

MIDDLE FLOOR

680-1000 nm

UPPER FLOOR

Telescope ———

= D2R: Divides the beam In two: the Red and InfraRed arms
< D28: Divides the beam In two: the Blue and Visible arms

R Instruments modules and optical elements inside each arm use four
references based on the optical arm they belong to:
« B: Blue, V: Visible, R: Red, ®: Infrared

380-680 nm T'S/"'BIV
Visible opticad arm has an intensity beamsplitter that sends 5-10% of the

680-2300 nm

500-680 nm light to the WFS

Exchangeable optical element
1. Dichox BS

2. Miror

1 Intensity BS

Intensity BS: 5-10% of the

incoming light is reflected MIDDLE FLOOR { TIS/FBI B

380-500 nm

"o _ 380-500 nm
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esTN\

Tunable Imaging Spectropolarimeter (TIS)

Jad 1

Courtesy of
J. de la Cruz Rodriguez

FOV: 60" x 60" Diffraction limited
Spectral Resolution > 50 000

oguy ~ 1073 I, with t;,, ~ 15-30s

.
Ta |l 8342 A
a L'n-p MAALMAARE ALt et A09 )

Bailen Martinez et al., Munari et al.,
Scharmer et al. (this meeting)

Etalon diameter ~ 180 mm

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




Integral Field Spectropolarimeters €S

FOV: 10" x 10" Diffraction limited LT ;L 4 L
Spectral Resolution > 150 000 o0 LA : 5; =
oouy ~ 1073 I, with tjp ~ 1-2's i
4 I
{°
. it N — i
0 20 +0 60

2D spectroscopy is essential for EST
IFS better suited to avoid scanning (2D 10" x 10" evolution with high cadencel

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




Integral Field Spectropolarimeters: Slicers

Regalado Olivares et al. (this meeting)
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Integral Field Spectropolarimeters: Microlenses eSYT

Fe 1630.1-603.2 nm - MIHI (SST, Courtesy of Michiel van Noort)




Integral Field Spectropolarimeters: Microlenses €SY

Ha 656.3 nm - MIHI (SST, Courtesy of Michiel van Noort)

.':4_ .
I:::h -

Broadbhand Integrated SP

van Noort (this meeting)




* | Mainland Europe:
Professional DC(s) with EST Partners’ DCs
infrastructure Lelbniz-institut fiir o
Sonnenphysik (KIS) » Calibration
» LO & L1+ storage pipelines
» Computing power > L1->L1+archive > L2 & L3 data:
> Image reconstruction? > L1+distribute v" Produce
> Outsourcing? > 12 &13 data: v Archive & Host
v Cloud storage? v' Produce v’ Distribute
v Service? v’ Archive & Host
v’ Distribute

> Initial storage for LO PB/day > Data calibration at sea level (L1)
» 2 weeks on the mountain > Image reconstruction?

» 6 months at sea level

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



Sriavs arml

Asensio Ramos et al. (2018)

GOAL: Apply these techniques

in real-time to imaging instruments

dSuldineL d>s vieeung, viestue, venezd, idry, 11-15 Sep 2023



Location — Roque de los Muchachos - La Palma e€SY
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Timeline

EST CANARIAN
FOUNDATION

2010: 2012 - 2014 .
’ VAN g
: 222

Design study Preparatory Construction Operation
phase
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2024

Enlul




EST Interim Phase E‘-T

» European Solar Telescope — Canarian Foundation

v Application for ERIC creation
v’ Pass Preliminary Design Review
v’ Preparation of construction calls for tender

v’ 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

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




EST is closer and closer to start construction! Em

*

European Solar Telescope




