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Project Summary

SOLAR-C has become a JAXA Project. ( Mar 2024 )

( a competitively-chosen M-class mission )
The launch with Epsilon-S rocket is scheduled for
FY2028. Orbit: sun-synchronous polar orbit of 600 km altitude

Science Objectives: to understand

* how fundamental processes lead to the formation of
the solar atmosphere and the solar wind.

* how the Sun influences the Earth and other planets in
our solar system

SOLAR-C payload: « Outcomes: contributions-to —
e EUVST ( 0.4” resolution, 1s cadence, 1. Fundamental physical processes for target science
wide EUV A coverage )
* EUV imaging spectrometer [ 17-125 nm ]
* UV slit-jaw imager [ 280nm band ]

* EUV solar spectral irradiance monitor

2. Space weather prediction

3. Plasma/atomic physics

4. Past space climate, and

5. Developing key technology in space instrumentation




Science Goals

for understanding the physical processes

* how the plasma universe is

created and evolves | G =
* how the Sun influences the . £ > \{
Earth and other planets in -

our solar system | .

The resultant plasma environment y y
in the heliosphere may be pivotal/"

for establishing the conditions of
our life and habitability.
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Science Objectives
for understanding the physical processes by studying the Sun

Questions to be answered:

how fundamental processes lead to

the formation of the solar
atmosphere and the solar wind.

. how the Sun influences the Earth
and other planets in our solar
system

ONAOJ/JAXA/NASA




Science Objectives
for understanding the physical processes by studying the Sun

(i) Nanoflares
I. how fundamental processes lead to
the formation of the solar
atmosphere and the solar wind.

5»

of ./
Quantify the contribution of Nanoflares |0 /‘7/

to Coronal Heating

ii. Quantify the contribution of Wave

Dissipation to Coronal Heating e - ONAOVIAXA
5, A lii) Spicules

iii. Understand the Formation Mechanism of ! = (iv) Solar Wind
Spicules and quantify their contribution to & =2 ®
Coronal Heating |

iv. Understand the source regions and the () Cirain et . 2013

(ii) Tomezyk et al. (2007)

acceleration mechanism of the Solar Wind e pontieu et al. 2007, | Dot

(iv) Harra et al. (2008)




Science Objectives

II. how the Sun influences the Earth
and other planets in our solar system

Understand the Fast Magnetic i A

. (A) Diagnosis of
Reconnection Process (A)and (C) MR Process

ii. Identify the Signatures of Global Energy
Buildup and the Local Triggering of the

Flare and Eruption
(B)and (D)

References

A) Daughton et al. (2011)

B) Data from NASA SDO
C) Data from JAXA Hinode
D) Bamba et al. (2013)
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" (B) Diagnosis of
Erupted Plasma

nergy Buildup and
pcal triggering




SOLAR-C approach and science instruments

Image from SO/EUI
(2023)

* SOLAR-C tackles the following observations:

* Wide temperature coverage: (logT, [K] = 4.3-7.2 )
To seamlessly observe all the temperature regimes
of the atmosphere from the chromosphere to the
corona simultaneously,

* High resolution (0.4”) & high throughput (~1s ):
To resolve elemental structures of the solar
atmosphere and track their changes with
sufficient cadence, and,
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* Spectral diagnosis: (Te / Ne / V, / abundance ) A Lfﬁ;”’;'"‘?s"“e'é Wavelength 2
To obtain spectroscopic information on the dynamics Bz it e cid —
of elementary processes taking place in the solar S o
atmosphere. e Fe xi JL J\
hae L
* SOLAR-C Science Payload O e )

EUVST ( high-throughput “pectroscopic Telescope )
Imaging Spectrometer in EUV
Slit-Jaw Imager in UV

ONAOJ/JAXA

Solar Spectral Irradiance Monitor in EUV



EUVST Sensitivity

in Spectrometers Working Wavelengths

* A highly improved sensitivity from the EUV spectrometers so far developed
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10000 km

2000 km

Temperature Coverage in EUV Observations

Spectral lines observed with spectrometers

Spatial resolution 3 arcsec
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SOLAR-C Payload & Optical Layout
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SOLAR-C Science payload @) virror couting mem
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Sun Sensor UFss Cuide Telescope * STR, PMA, TEB assembled and tested in Japan
e = Solar Spectral * Others are assembled and aligned in US
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Monitor * Mechanical & electrical tests in US

* Thermal test & radiometric calibration in Germany
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* Telemetry is downloaded at domestic/overseas antenna stations.

ati
Oper on * Science data are opened to the world.
* The SOLAR-C Science Center at Nagoya Univ. leads

* Analysis software development
* Calibration of the science data

* Data policy: all open to the public after the initial calibration
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Qe Multi-telescope Collaborations

SOLAR-C s i)

(TAXA)

(2025-)

BeppiColombo/Mio
(ESA,TAXA)
In-Situ measurements

3

2028-)

65~100 solar radii . Comprehensive spectral investigation
PUNCH (NASA) A 107K | of the solar atmosphere
Coronal polarimetry §_>" © * Intensity
> 5 solar radii £ [10°K | « Doppler velocity & line broadening
Y. 52 v S “é 105 K from line-profile spectroscopy
PSP (NASA) € - v = o * Te, Ne from the emission-line ratio
In-Situ measurements g OPper ehromosphere « Abundance
~10 solar radii = - Lowercivomosphere 104 K
- Numerical Tools for Interpretation

* Numerical models
* Machine learning

MUSE (NASA)
Fast imaging with multi-slit  (2027-)

Ground-based Observatories

* Full-disk Magnetic field data

* Sub-arcsec vector magnetic fields

* Sub-arcsec obs. of photosphere and
chromosphere

SOLAR Orbiter (ESA)
Stereoscopic views

Out-of-ecliptic observations




Project Organization

Science payload
Development

NAOJ |

ISAS/JAXA

Science

SOLAR-C Project

Project Manager: T. Shimizu

Program Support

International

Deputy Manager:

H. Kato

- Project Members from

Principal Scientist: H. Hara

Project Engineer: J. Matsumoto

SOLAR-C Proj. Office

Solar Sci. Obs. Proj.
- Engineering support from ATC

NASA Chief Eng. S&MA Dev. & Eng. SOLAR-C Science Center
Office Section . .
J Nagoya University <
ESA ' ISEE =
Q.
Foreign @ @ kS
Space. ASI Contract Science Community ;‘é
Agencies MELCO NEC Univ. of Tokyo
CNES Project Scientist: S. Imada ||
Telescope development Spacecraft System Kyoko Univ.
DLR Development Nagoya Univ.

Project Members

Steering
Committee

Collaboration and Suggestion
in Science Activity

Science Working Group

Oversea institutes




Why NAOJ? (for SOALR-C payload development)
~/

* Long-joint collaborations in the ISAS space
science program since the 1960s:

* Institute containing many solar physics
scientists who will lead their own science by
developing a new space-borne instrument as
a team

* Presence of ATC for instrument design
capability

* Useful test equipment in the ATC cleanroom
for the space-borne telescope development



NAQOJ Conftribution:
* NAOJ SCP leads the development of the science payload:

* Drafting of telescope development requirements and specifications

* Optical design of the imaging spectrometer

* Support for optical/thermal/structural I/F coordination of equipment in charge overseas
* Support for telescope satellite system I/F coordination

* Support for development by the telescope developers

* Provide clean rooms and auxiliary facilities and help contamination control

* Assist performance evaluation and confirmation of specifications

* Operational support to maintain the performance of the EUVST telescope

* Outreach (HP operation)

*SCP project cost:

* NAOJ project budget + JAXA funding for NAOJ contribution from SOLAR-C Project Budget
FY2024: 15.5 > 2025: 14 M-Yen

* The cost for the ATC cleanroom use has been requested since last year.




Current Status

Fiscal Year 2022 2023 2024 2025 2026 2027 2028 2029 2030
AMDR A SDR A System A System Launch

Milestone A SRR PDR CDR

Transition to Transition|to

Pr?-Project Project

| Launch
Project System Preliminary | | Final | Fabrication pite . Science
Phase Design Design Design ' & Test Operation
| Initial
Activity at ATC Operation
Activity in the US/Germany

* Preliminary design activity is ongoing in general.
* For some long-term delivery products,

* Science payload EM developments have been carried out ahead of
the System schedule by having additional reviews.

* e.g.: EM primary mirror is being polished for the test in 2025.

* Procurement of some flight parts has started.
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