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Several recent missions have given a glimpse into 
what can be observed in the solar atmosphere at high 
spatial and temporal resolution. For example, during 
its 300 s rocket flight in 2012, the High Resolution 
Coronal Imager (Hi-C; Kobayashi et al. 2014) 
observed the solar corona at a resolution of 0.3-0.4" 
and a cadence of 5.5 s and was able to detect heating 
events that were largely invisible to lower resolution 
instruments (Testa et al. 2013). Furthermore, Hi-C 
also observed very narrow, braided field lines that 
appeared to be reconnecting and producing high-
temperature plasma (Cirtain et al. 2013).  
 
Finally, to truly understand the interplay of magnetic 
fields and plasma, simultaneous observations of the 
photosphere are essential. Several previous missions, 
such as SoHO, Hinode, and SDO (see section 3.3), 
have carried instruments to observe both the solar 
photosphere and the upper atmosphere. The latest 
generation of ground-based optical telescopes, however, represent a quantum leap over previous 
space-based instrumentation. Foremost among these observatories is the Daniel K. Inouye Solar 
Telescope (DKIST), which will have a diameter of 4 m and achieve an angular resolution as high as 
0.03" or about 20 km on the solar surface. DKIST is nearing completion and is scheduled to become 
fully operational before the end of 2020. In 2027, the 4m European Solar Telescope (EST) is also 
planned to start observation, doubling the opportunity for coordinated observations of the magnetic 
field.  To achieve the final link between the plasma dynamics and the magnetic field, Solar-
C_EUVST observations will be coordinated with DKIST and other ground-based observatories 
located throughout the world.  

 

 
 
Figure 2.2: The layers of the solar atmosphere are coupled to each other by magnetic fields. 

 
 

Figure 2.1: Solar coronal structures and activities in 
soft-Xray. 
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electronics box and the detector radiator assembly. It accepts the light from the telescope passing 
through the entrance slit towards the grating and the detector assemblies. 
 

 
 
Figure 15.1: Physical block diagram of the instrument, showing major components in the 
instrument and digital communication links. 

 
Figure 15.2: The instrument opto-mechanical layout 
15.1.2.  EUVST Optical Configuration and Assembly Dependencies 

The optical configuration follows the two-element design pioneered by the Hinode/EIS instrument. 
This two-element design minimizes the number of reflections in the system – an essential feature in 
VUV instrumentation. Minimizing the number of reflections in the system is essential to meet the 
scientific requirement for high throughput. A schematic view showing the layout of the optical 
elements is given in Figure 15.3. Characteristics of the telescope are given in Table 14.4.  
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time reproducing the observed temperatures in the corona unless the wave fluxes are much larger than 
are generally observed (e.g., van Ballegooijen et al. 2017). There have been no observations with 
seamless temperature coverage through the chromosphere to the corona as well as high temporal 
resolution. 
 
Spicules: Previous instruments such as Hinode/SOT have clearly revealed that the chromosphere is 
dominated by a multitude of thin (average of 300 km or 0.4"), dynamical, jet-like extrusions called 
spicules (Figure 3.1-C, De Pontieu et al. 2007). Combined Hinode/SOT and IRIS observations have 
greatly advanced our understanding of spicule evolution over a wider range of temperatures. It 
appears that a subset of chromospheric spicules can be heated to coronal temperatures as they rise 
and supply hot mass to the corona or that a considerable amount of energy could be channeled into 
the corona by small-scale eruptions driven by photospheric vortices or cyclones (e.g., Wedemeyer-
Böhm et al. 2012, Iijima & Yokoyama 2017). Existing spectroscopic observations at higher 
temperatures, however, do not have the spatial resolution or cadence to follow spicule evolution 
further and determine how much they contribute to the mass and energy budget of the corona. Even 
at low resolution, the measurements of asymmetric line profiles suggest that the contribution of 
spicules is important (De Pontieu et al. 2009).  

Solar wind: A significant fraction of the magnetic field on the Sun is open and extends into the 
heliosphere. Thus, some of the same processes that lead to the formation of high temperature loops 
in the closed corona heat and accelerate the solar wind. In situ observations show that the solar wind 
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Figure 3.1: Cartoon of the formation mechanisms of the hot and dynamic outer solar atmosphere (bottom). A) nanoflare 
with braiding structure observed by the Hi-C rocket, B) propagating Alfvén wave observed by CoMP, C) spicules 
observed by Hinode/SOT, D) the origin of the slow solar wind at the edge of an active region observed by Hinode/EIS. 


