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Sun as itself

é

Sun as a plasma laboratory

MHD MHD é

Sun as a star
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Sun in a planetary system

4Tajima & Shibata (1997)
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(Cranmer & Winebarger 2018)



Sun Earth
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7Nobeyama Radioheliograph (NoRH) since 1992

Flares non-thermal emission, prominence eruptions

Domeless Solar Telescope (DST) since 1979

Flare, filaments, surges chromospheric dynamics

Solar-C_EUVST

Launch planed in 2025



(Shibata+ 1994)
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ubiquitousness of magnetic reconnection
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The improved spatial resolution and sensitivity of Solar-C_EUVST will  allow events with smaller 

energies to be studied. The most compelling evidence for this comes from the Hi-C sounding rocket 

experiment, 5 minutes observations of the footpoints of high temperature loops. Hi-C took very 

high spatial resolution (0.3-0.4") images at a cadence of about 5.5 s. Testa et al. (2013) showed that 

with the increased spatial resolution and cadence of Hi-C, rapid variations in footpoint intensity 

could be detected. The estimated energies are ~10
24

 erg for these events. Furthermore, these events 

could not be detected at the lower spatial resolution and cadence of SDO/AIA.   

The first observing task (I-1-1) will  be to quantitatively measure the energy of heating events with 

energies in the nanoflare range (~10
24

-10
27

 erg) envisioned by Parker (1972). These events can only 

be detected at the higher spatial resolution (0.3ð0.4") and cadence (5.5 s). Solar_C-EUVST will  be 

able to follow nanoflareôs evolution in the core of the AR from high temperatures to low 

temperatures (wide temperature coverage) with high temporal resolution. The spectroscopic 

observations will  also provide electron densities, further improving the estimate of event energies. 

 
Figure 5.1: (a) SDO/AIA routinely observes transient heating events in Fe XVI II. Solar-C_EUVST will observe 

them with much higher spatial resolution and cadence and also provide plasma diagnostics such as temperature, 

density, Doppler shift, and non-thermal broadening, the quantities that should be compared with theories. (b) Solar-

C_EUVST will be able to observe the evaporative upflows associated with small-scale heating events predicted by 

nanoflare models. Here a simulated footpoint profile (blue) and loop-averaged profile (red) are shown. (c) High 

spatial resolution images from Hi-C show braided loops in Fe XI I. These loops are associated with the formation of 

high temperature plasma. With its high spatial resolution Solar-C_EUVST will observe such events over a very wide 

range of temperatures. (d) Hinode/SOT observations of the magnetic field at the footpoints of the Fe XVI II loops in 

panel (a). Similar coordinated observations with high resolution ground-based observatories such as DKIST will 

allow us to reveal the photospheric changes that drive nanoflares to be identif ied. Schematic il lustration of nanoflare 

on the top of figure is made by ISAS/JAXA.  
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