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Heritage

Source: T. Shimizu (2023)



A fragmented view of the solar atmosphere

Source: T. Shimizu (2023)
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What do we need?

A) Seamlessly observe all the temperature regimes of 
the atmosphere from the chromosphere to the 
corona, simultaneously and at the same spatial 
resolution.

B) Resolve elemental structures of the solar 
atmosphere and track their changes with sufficient 
cadence.

C) Obtain spectroscopic information on dynamics of 
elementary processes taking place in the solar 
atmosphere.
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What will SOLAR-C/EUVST provide

A) Seamlessly observe all the temperature regimes of 
the atmosphere from the chromosphere to the 
corona, simultaneously and at the same spatial 
resolution.

(Temperature range: 104 - 107 K)

B) Resolve elemental structures of the solar 
atmosphere and track their changes with sufficient 
cadence.

(Spatial resolution: 0.4” (300 Mm) at < 1 s exposure)

C) Obtain spectroscopic information on dynamics of 
elementary processes taking place in the solar 
atmosphere.

(Velocity, density, temperature, composition, 
ionization, etc)
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A bit of history

ESA calls: 

● M3: LEMUR (2010)

● M4: EPIC (2014)

NASA (2020)

US Contribution Funded

JAXA (2021):

Mission Approved

ESA MoO (2022)

Short Wavelength Channel

INAF (2020)

Phase A for Italian Contribution
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The SOLAR-C mission at glance

Source: T. Shimizu (2023)

Currently in Design and Development Phase 
Launch: November 2028
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Latest project schedule

● JAXA System Definition Review (SDR) completed in November 2023

● Working towards system PDR in February 2025 (now...)

● Launch currently scheduled for November 2028

● Mission duration: 2 years (nominal mission) + 4 months (commissioning)
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Contributions to the SOLAR-C Mission

Slit assembly:
1) Set of 5, 280” long slits:

 Science slits: 0.2”, 0.4”, 0.8”, 1.6”;
 Calibration (wide) slit.

2) Slit exchange mechanisms (main and 
redundant), and associated controllers
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The Italian contribution to SOLAR-C

OACt

OATo

OARm

OACN
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Science with EUVST

Objective I: Understand how 
fundamental processes lead to 
the formation of the solar 
atmosphere and the solar wind

Objective II: Understand how 
the solar atmosphere becomes 
unstable, releasing the energy 
that drives solar flares and 
eruptions
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Goals and Objectives: Evolution from heritage

Source: I. Ugarte (2023)
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Goals and Objectives: Evolution from heritage

Source: I. Ugarte (2023)
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Goals and Objectives

Source: I. Ugarte (2023)
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Goals and Objectives

Source: I. Ugarte (2023)
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Coordination and synergies
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Coordination and synergies (examples)

MUSE: 
time resolution/FoV vs. Temperature coverage

Intercalibration (Fe XIX 111.8 nm vs. Fe XIX 10.8 nm)

Solar Orbiter: 
Magnetic field measurements (PHI)

Spectroscopy (SPICE)
Stereoscopy (EUI, STIX)

Ground Based Observatories (e.g.: DKIST, EST):
High resolution in V, IR; spectropolarimetry
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Solar Physics in the 2020’s and beyond

Source: S. Imada (2023)
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Synergies with other space missions
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The EUVST spectrograph: Performance requirements

✔ Four wavelength bands in the FUV/EUV, covering the ranges 
170 - 215 Å and 460 - 1280 Å, with sufficient signal to allow 
full plasma diagnostics throughout that range

✔ Spatial resolution: 0.4”

✔ Field of view (through scanning): 300” x 280”

✔ Esposure times: as low as 0.5 s

✔ Slit-jaw imaging of the photosphere and chromosphere (as 
done in the IRIS mission)

Density diagnostics Temperature diagnostics
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The EUVST spectrograph: Wavebands
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Designing observing modes with EUVST

Raster size Slit width or raster step size

Cadence/Raster duration

Boundaries for SNR=0.1
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Synergies with MUSE

(Source: T. Shimizu)
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Synergies with MUSE

Slit-jaw imager

Spectrograph
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Synergies with Solar Orbiter and Metis

Objective I: Understand how 
fundamental processes lead to 
the formation of the solar 
atmosphere and the solar wind

Objective II: Understand how 
the solar atmosphere becomes 
unstable, releasing the energy 
that drives solar flares and 
eruptions
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Synergies with Solar Orbiter and Metis

Objective I: Understand how 
fundamental processes lead to 
the formation of the solar 
atmosphere and the solar wind

Objective II: Understand how 
the solar atmosphere becomes 
unstable, releasing the energy 
that drives solar flares and 
eruptions
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Synergies: Objective I-4 (Solar Wind) 

(Source: I. Ugarte)
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Synergies: Objective I-6 (Energy Buildup) 

(Source: I. Ugarte)
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Synergies: Objective I-4 (Solar Wind) 

(Source: I. Ugarte)
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Synergies: Objective I-6 (Energy Buildup) 

(Source: I. Ugarte)



2nd Metis Science Meeting
Naples, Jan. 2025

The ultimate EUV solar spectrometer: 
SOLAR-C/EUVST

31

Thank you for your attention


