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Science Goal & Objectives

* indicates the 
missions led by 
Japanese solar 
physics community

Importance of observations from space
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Ø In this project, we aim to clarify and demonstrate the key 
technology and diagnostic tools to achieve it

Reveal the temporal evolution and conversion processes of 
magnetic energy originating from MHD processes to understand the 

heating and acceleration mechanisms of the solar atmosphere

Seamless magnetic field measurements from the photosphere to the 
base of the corona by the simultaneous multi-wavelength 

spectro-polarimetry

• There are several spectral lines that allow to access 
the upper atmospheric layers in the UV range

• Stable and continuous seeing-free observations (e.g. 
Hinode/SOT)
• Critical for precise B measurements (MHD wave 

detections, jet evolution, polar field, etc…) and 
active region evolutions 

Mg II h @ 280 nm

Carlsson et al. 2019

Ca II H @ 397 nm

Ca II @ 854 nm

Formation heights for representative chromospheric lines 
from IR to UV 
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• Demonstrated the feasibility of the high-
precision UV spectro-polarimetry

• Demonstrated the 280 nm range (Mg II h & k 
and Mn I lines) enabling to reveal the 3D 
magnetic field 

Two pioneering space-borne missions led by NAOJ
Sounding rocket CLASP (2015, 19, 21) SCIP aboard SUNRISE-III balloon (2024)
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望遠鏡
 

種類
 

カセグレン
 

口径
 

ø270 m
m

有効焦点距離
 

2614.0 m
m

 (F/9.68) 

主鏡

 

ø300 mm, K=-1, 曲率半径
 2054.5 mm

 

 

副鏡

 
ø123 mm, K=-5.27, 曲率半径

 1243.0 mm

 

可視光除去

主鏡のコールドミラー化

 

スリット 

スリット幅
 

 

7 μm
 (0.55 秒角

)

 
 

スリット長 

2.5 m
m

 (200 秒角
)

 

スリットジョー光学系

 

波長
 

Lyα (バンドパスフィルター)
 

光学系
 

- 多層膜コーティングを施した折り返し鏡
 

- 軸外放物面 x 2
 

 

- Lyα フィルター
 x 2

 

検出器
 

512 x 512 CCD, 13μm
 pixel 

プレートスケール
 

1.03 秒角
 / pixel

 

分解能
 

2.9 秒角
 (spot RM

S 直径
)

 

倍率
 

1.00

偏光解析装置 

偏光測定
 

ストークス
 I, Q, U, V

 

機能
 

直交する偏光成分を同時に測定
 

光学系

視野

 

- 回転波長板

- 偏光アナライザー
 x 2

分光器
 

光学系

 
逆

W
adsworthマウント

 

回折格子のタイプ 

球面、等間隔溝　1303本/mm 

 

 

回折格子の大きさ
 

ø106 m
m

 (有効口径
)

 

観測波長
 

MgII h & k (280 nm)

 

分解能
 

1.1 秒角
 (空間

; RM
S 直径

)

0.01 nm
 (波長

; RM
S 直径

)

倍率
 

1.87
 分光カメラ

 

検出器
 

512 x 512 CCD, 13μm
 pixel 

露出時間
 

 

0.2 秒

読み出し領域

512 (空間
) x 300 (波長

) pixel
 

プレートスケール
 

0.55 秒角
 / pixel (空間

)

0.005 nm
 / pixel (波長

)

 

200 秒角
 (スリット長

)

1.5 nm
 (279.45 - 280.35 nmをカバー

)

視野

527 x 527 秒角

CCDカメラ

偏光板

球面等間隔
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（カメラミラー）

スリット回転波長板
副鏡

望遠鏡
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CCDカメラ
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)
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射
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Now

• Will carry out the first spectro-polarimeteric 
observations from the space in IR with high 
spatial and temporal resolutions

Polarization spectra by CLASP2 (left), Combined with Hinode, 
longitudinal magnetic fields at 4 heights were measured (upper right), 

revealing expanding flux tubes in the active region (lower right)

Ishikawa et al. 2021

Chromospheric jet driven by 
twisted magnetic fields (right, 

Iijima & Yokoyama 2017) and 
polarization measurable with 
SCIP at the key spectral lines 
(left, Quintero Noda+2019).

Science Investigations

Implementation Plan

Hinode satellite*
2006 - now

Photosphere B 
measurement (VL)

Sounding rocket CLASP*
2015, 2019, 2021 (6 min x 3 times)

Bottom - Top chromosphere & 
transition region B measurement 

(UV)

SUNRISE-III balloon SCIP*
2014 (~1 week)

Photosphere – 
middle chromospher B 

measurement (IR)

Ground-based 
telescopes

DKIST (4m, Hawaii), SST (1m, La 
Palma), GREGOR (1.5m, Tenerife), 

GST (1.6 m, Big Bear), … 
Photosphere-middle 

chromosphere, corona B 
measurement (VL-IR)

SOLAR-C 
EUVST* 2028 -

Spectroscopy from transition 
region to corona (UV)

New space-borne 
missions 

(rocket and/or balloon)
• Sharpen the science goal (should be dedicated for observing time of 

6 min – 1 week)
o What kind of observations (suitable spectral lines, space vs. 

ground, spatial & temporal resolutions) are required to tackle the 
remaining issue after pre-existing observing facilities?

• Establish the diagnostic tools to derive the magnetic field information 
(inversion with multi-lines by taking into account the Zeeman, Hanle, 
and Magneto-Optical effects) 

• Clarify new key observational technologies (under discussion)
o High time cadence: large format camera with on-board process
o High spatial resolution: control of micro-vibration, deformable 

mirrors, …  
o High throughput: new UV coating
o Large FOV: Integral field spectro-polarimetry from space

Ø Based on the scientific and technological knowledge obtained from 
previous missions, we will conduct a new space-borne experiment to 
demonstrate the technologies and methods necessary to answer the 
Science Goal above. 

Ø Finally, we aim to establish a team to propose a satellite mission 
after Solar-C including the possibility of supplying the instrument to 
missions led by foreign countries 

Variety of magnetic phenomena and processes within the solar chromosphere

Key observation: simultaneous spectro-polarimetery 
in multi-spectral lines with high spatial resolution

Timeline

Budget

Roles of NAOJ
Science investigations 
Ø Led by Solar Science Observatory (SSO) in NAOJ with 

Japan Solar Physics Community (JSPC)
• Determine science goals and requirement
• Study a basic concept of the experiment

Development of the instrument
Ø Led by SSO with significant support from Advanced 

Technology Center (ATC) as in CLASP and SUNRISE-III
• Design and fabrication of the instrument
• Testing and integrations in the clean room at ATC  

NAOJ Future Symposium 2023: Science Roadmap of NAOJ

FY

Concept study, identify a key technology and determine the baseline of experiment

Basic design & basic development

Development (design and procurement of FM model, I&T)

Launch & operation

2034

Analysis and proposal 
for future mission

2028 2029 2030 2031 2032 2033

• We are considering that we cover 
the most of the development 
costs with external funding (JSPS 
Kakenhi and ISAS/JAXA budget)

• We would like NAOJ to cover 3-5 
million yen for hiring support staff 
and operating the CR at ATC
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