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BOREXINO Collaboration,Nature2014 ᶿ ppѧỉḒ￼ ὶ╜ ι ḫ҃ᶿ ⱶתḙḲ￼‰֝ᶿ ₩ᶚ
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NASA-SDO-Goddard Space Flight Center

ᶺ└ⅎѧѨḹ￼ᶿ ᶾאט╗ ח∟

YOHKOH
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¾ ѧᶂᴮҦῶῳΈῳ ￼ Ḓ ẹ

¾ Ḓ תט╗ ᾱḸ֬ ԋ

ᴇҖ/FZ1000/‏
G-band movie 28 Aug 2007,Hinode/SOT)

ᴵ ӿ￼ᶿ ᶽ↔|ᶾ ח∟

Ḓ εTRACE, Apollo 17)
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Hinode /XRTYohkoh



8

ῄԅ Ὴ־￼ῄ|

ᴨ APODιImage Credit & Copyright: Nicolas Lefaudeux
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ṃῗ ᾣᵙ Ḓז ￼ ὶғⱶ

Å ᶿ Xṃ ι ṃ ι‖ ᶹ ṃεᵙṃּכ ṃζι

ᴣ ᵅ￼ⱶת

Å Ѯ ╜Ḿ ῗᶿ אᵙⱨᴧט╗

¸ ᶿ ᾱ (flares)

¸ ῄ ⱶ ἲṃεCMEζ

¸ ᶿ Ḓ҆ҭεSEPζ

¸ ᵙῄתט╗ ♬ז

¸

¸ Ḓז ι Ḓӌז♬

¸ ᾱ ᴧ

¸ ...
X , Krucker and Battaglia , 2014
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¸ ᾱ(flares) ιῄ ⱶ ἲṃεCMEζ-> ᶿ Ḓ҆ҭεSEPζ

¸ ᶿ ԓῳẶ♥￼ ᾣι♅ḱớ ᶾ↔￼Ѯ ◊᷃

ῷ

ᶾ ח∟

ᾳχSOHO (NASA & ESA, Randy Russell); SDO

ẙᴵ 3000 ԇ ⅛
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ᴵ і︣қ ↕ẵ
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CME August 31, 2012,NASA/GSFC SDO
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ᾱעᵙ εNASAιSDOζ
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ᶿ ᾱ|
¸ Ԑᶚ ᾱ: 1027 ergs/s, ᶽ ᾱᴵ ᾣ 1032 ergs

¸ ᾱ ָχ GOES 1-; Ä ╙ : AιBιCιMεX

ᶾ ח∟

ι‏ ε2020ιѧᶂ ḙζ

ᾱ￼ᶺ‾ớ
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~ 11ẉ￼ᶿ ᵕῼט╗
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ᶿ ᵕῼ|ᶾט╗ ח∟

2012-2018 RHESSI Ԋ ẹ >12єѦXṃ ҆ҭεӭᶺζ

2009-2019 GOES Ԋ ẹ >13800 Ѧ ᾱεӭṈζ



17

ᶿ ᵕῼ|ᶾט╗ ח∟

ᶿ ḛט╗ ῼᵙ╗ ῼ￼⅝ ι ι‏ ε2020ιѧᶂ ḙιGECAMњ ζ
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Ṃ ᵘ : 

ז ￼ Ḓᵙכּ Ḓ

John C. Raymond et al. 2012, Lin 2011

Ṃᵘ χ

~6︣єֹ֡׳єẙ￼ Ḓӌ

Ṃχ

ז ￼ Ḓכּ

ᶾ ח∟
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ᶾ ᾒ|

Å ᾱῼ ιᶿ ῗῳҘ￼Gammaṃ

ᶾӌε ζ

Credit: NASA, DOE, International Fermi LAT Collaboration

ᶾ ח∟

Å RHESSI ᵄἄ‛ѳ

¸Highest Resolution Gamma-Ray Spectrum

¸ (Smith et al. 2003, Astrophysical Journal, 595, L81)
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ᶿ ᾱ ε ι‏ ι ι2020 ѧᶂ ḙζ

ᶾ ᾒ|ᶾ ח∟
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Å ѧ￼ ֯

Å Ḓז ֯

Åῄ ♬ז

ÅQPP ι← ṊṤ ‗

Åῄ ι︢ӿ ᾱιᶿ ṃּכῩ

Å ῐ ☼└ι Ḓז ιSEP

Å ṃ ṃ ֯

Åᶿ ‖ ҆ҭε ᾱζ￼ᴵ ớ

SOHO
Kosovichev et al. Nature 1998

ᶾ ח∟

Su et al. 2013 Nature Physics
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￼ӕḒιSun et al. 2016

ᶾ ח∟

1-2 MK ~11 MK
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¸Seaton and Darnel 2018 2017 9 10

GOES/SUVI

ᶾ ח∟



ἥ ᶵχSolar Orbiter, PSP, NSF Daniel K. Inouye Solar Telescope ε4 ζ/ VGR/ ɚ
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ᶾ ≡ | ᶿ ⱶ⃰תᶈ Ԅ ѦᾺ￼ ῊҦ

¾ ᶹ ╜ῳ ֫ ꞌχῄ ע ‗ε<0.25 ζ

¾ Hi-C telescopeιή ♀ 2018
Credits: NASA/University of Central Lancashire, Williams et al. 2020

¾ ᶊ ╜ῳ ֫ ꞌᶃӵχε4 ζ

27 x 15 arcsec

Credit: NSO/NSF/AURA



ᶂԓχASO-S, CHASEιNVST, ASO-GιỖ‪ι2 ɚע
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ASO-S
Ӿ ᶾᶢᶿ ᶾᾰᴶ
ѧ ṟᶾᾰᴶ

NVST
1 Ὰ ᶿ Ὼ
҉ᴇᶾᾰᴶ ▬

CGSTεASO-Gζ
8 ѧᶂṭᶚᶿ Ὼ

א Ά⁮
ְ ι ι2019

CHASE
ᶿ Kƙ└ⅎӿ ἄӵ
ᶾԆ ᴇҖᶽḙ

ᶿ ⱶ⃰תᶈ Ԅ ѦᾺ￼ ῊҦᶾ ≡
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1960s      1970s      1980s      1990s      2000s      2010s      2020s      2030s     

Skylab

OSO SMM RHESSI

YOHKOH

Hinode

FIERCEεFOXSI

SO

᷄◊ ֭

ASO-S

Ґ҅ש
Ҳ

ᶾᾰᴌῐ1 ᴺ
ᶿ Ὼ

(SST)
SMESE

╜|ᶾ Ҩᵷ
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¸ ṃ‎ ᶿ ⱨᴧ ᾣ￼ ὶғⱶι Ẃῶᾦ￼ ᾸṪԏ

¸ □ Ḓӌι Ḓ

¸ᵇ‎ῗ ╜үח￼ ♇ѳ

YOHKOH
(1991)

Hinode
(2006)

RHESSI 
(2002)

Solar Orbiter
(2020)

ASO-S
(~2022)

ἄӵ ╜|ᶾ Ҩᵷ
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| Solar Orbiter/STIX

(Image credit: Spacecraft: ESA/ATG medialab; Sun: NASA/SDO/P. Testa (CfA)

ᶾ ח∟

STIX
ï4-150 keV

ï69 flares observed
ï2 occulted M class flares
ï67 microflares, largest at GOES B6 level

STIX STIX



31

|ᶾ ח∟ SO/STIX
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| Solar Orbiter

Image credit: S. Poletti/ESA

ᶾ ח∟
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|ᶾ Ҩᵷ

ӌ ╜, ῾‎ᶿ ╜ ♇ᴧṝΆᵇѳ ιḾ ṃ Ẃ

Å SO/STIX, ASO-S/ HXI ₭ḫאXṃ ᶺ ἄӵ

Å SO/STIXιGECAMιASO-S/HXIιMiSoIFA , ᴵ ₭ ᶺ ╜

Å Krucker et al. 2019 (ASO -S RAA њ )

SO/STIX

Casadei et al. 2017


