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1.1

1.2

This image provides a basic overview of the Sun’s parts. The three major
interior zones are the core, radiative zone, and convective zone. The core
is the innermost part of the Sun where energy is generated by nuclear
reactions. The radiative zone is the layer where energy travels outward
by radiation through about 70% of the Sun. The convective zone is the
sub-surface layer in which convection currents circulate the Sun’s energy
to the surface. The flare, sunspots and photosphere, chromosphere, and
the prominence are all clipped from actual SOHO images of the Sun and

overlaid on this particular image. (Courtesy: SOHO, ESA/NASA) . . . .

Top-panel: The Solar Dynamics Observatory (SDO)/Helioseismic and
Magnetic Imager (HMI) vector magnetogram showing a solar active region
AR 12192 and its sunspot groups on October 24, 2014 at 21:10 UT. To
infer the large-scale coronal magnetic field, a non-force-free field (NFFF)
extrapolation is shown overlaid on the pair of sunspot mimicking large-
scale closed magnetic field lines (Courtesy: A. Prasad et al., [AUS 340,
2018). Bottom-panel: The active region magnetic loops are shown above
the solar-disk as observed by Transition Region and Coronal Explorer
(TRACE) on 28th September 2000. (Courtesy: M. Aschwanden; LMSAL;
TRACE,and NASA) . . . . . . . .
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Left-panel: Quiet Sun at the disk center as observed by the Hinode spec-
tropolarimeter on 10th March 2007 between 11:37 and 14:37 UT. The top
panel shows a continuum intensity map recorded at 630 nm. The other pan-
els display the corresponding maps of longitudinal magnetic flux density
(middle) and transverse magnetic flux density (bottom). These images are
made using the circular and linear polarization signals as observed in the
Fe I 630 nm line pair. Right-panel: Magnetogram showing inter-network
magnetic patches within a supergranular cell in a quiet Sun surface. The
observations were taken by the Hinode NFI. Different magnetic elements
are shown with different colours overlaid on the magnetogram image of
supergranular cell. The boundary of the supergranular cell is represented
with red and yellow corks that are estimated using respectively the local
correlation tracking (LCT) of the continuum intensity and line-of-sight
(LOS) velocity structures. The zoomed super-granular cell in right-panel
does not hold one-to-one correspondence with the one in the boxed area
in left-panel. (Courtesy: Bellot Rubio & Orozco Suarez (2019); Springer

Nature) . . . . . . . . e e e e

A composite image shows the various layers of the solar atmosphere, e.g.,
the photosphere or surface of the Sun in visible light showing sunspots
also, the chromosphere visible in Ho 6563 A emissions, and the corona

as seen in soft X-rays. (Courtesy: NASA) . . . ... .. ... ... ...

An empirical model of the solar atmosphere showing the variation of

temperature and density w.r.t height. (Courtesy: Hardi Peter) . . . . . . .
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1.6

1.7

The left panel shows the full disk image of the Sun as seen in 193 A emis-
sions corresponding to the coronal temperature. The different features are
then identified as Quiet Sun (QS), Active-region (AR), and Polar Coronal
Hole (PCH). The right panel shows the photospheric (sunspots) and coro-
nal (magnetic loops) counterparts of an active region. The zoomed loop
system and sunspot groups in the right panel do not possess one-to-one
correspondence with the AR shown in the boxed area in left-panel. These
image panels are shown just to collectively represent the three major re-
gions (QS, CH, AR) in the solar corona, with an emphasis on AR magnetic

loops. (Courtesy: SDO/AIA; SST) . . . . . . . ... ... .. ....

SUMER Ne VIII 770 A line-of-sight Doppler velocity images from the
midlatitude region (left), and the polar region (right) of the Sun. The
chromospheric network boundaries are superimposed over the Doppler
maps. The top images as displayed in A’ are fitted and derived using a
moments technique on unbinned data and used oft-limb solar observations
to provide the *zero’ velocity reference. The bottom two images as dis-
played in ’B’ are obtained using Gaussian fitting routines on binned data
to increase the signal-to-noise ratio. The details of the observational data
and scientific results shown in this picture are described by Hassler et al.

(1999). (Courtesy: SOHO/SUMER; ESA/NASA; D.M. Hassler) . . . ..
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Top-panel: Flowing magnetic funnels are shown in a quiet region of
the Sun. The magnetic field lines (red) are originating from the funnel
boundary, while the black lines are open field lines outside small funnels.
The Ne VIII Doppler shift image is placed at zero megameter, and the color
coding is given at the bottom. The positive and negative values represent
redshifts and blueshifts respectively in the observed Doppler maps. The
map of the vertical component of the extrapolated magnetic field at 20
Mm is placed at the height of 20 Mm, and the color coding is given on
the right-hand bar. Bottom-panel: Projection of the extrapolated quiescent
magnetic loops reaching higher than 4 Mm onto the x-y plane together
with the map of the Ne VIII Doppler shift are shown. Regions with positive
and negative magnetic flux density are depicted with the green and pink
colors, while the contour level of the magnetic fields is given as 15 G and
-15 G respectively. The details of the observational data and associated
results shown in this image is described by Tian et al. (2009). (Courtesy:

SoHO/SUMER; ESA/NASA; Hui Tian). . . . . . ... ..........

This picture is an illustration after Tu et al. (2005) of the solar magnetic
transition region, showing the solar disk (left) together with a segment
of the coronal magnetic field at the pole (a) and a further zoomed part of
that field (b). The magnetic field attains a shape of the rapidly expanding
coronal funnel. The open magnetic field lines are drawn in magenta in this
funnel. The field strength is indicated in blue on the top plane at a height
of 20 Mm. At this height, the outflow speed of the plasma is found to be
~10 km s~ that is indicated by hatched areas. (Courtesy: Marsch (2018);
SoHO/SUMER; ESA/NASA) . . . . . . .. ... . ...
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1.10 Left-Top: EIS Fe XII radiance image in arbitrary units is mapped with
various magnetic field lines of the extrapolated coronal magnetic field
as shown in the projection. The intensity is displayed on the gray scale
as set by the bar on the right side of the given image. The spatial solar
coordinates are represented in arcsec. Left Bottom: The EIS Dopplergram
of the corresponding Fe XII line shift is shown in the similar format. The
velocity scale ranging between -20 and +20 km s~! is defined by the
red/blue colour bar at the right side of the given image. Note that the
magnetic field lines start and end in patches of predominant plasma flows
either in red- or blue-shifts, i.e., footpoints are associated with either up- or
down-flows there. Right Top: The SUMER Ne VIII radiance in arbitrary
units is mapped with various magnetic field lines of the extrapolated
coronal magnetic field as shown in the projection. The magnetic fields
represented by green and yellow lines indicate open and closed field lines
respectively. The intensity is given in the gray scale set by the bar on
the right of the given image. The spatial solar coordinates are given in
arcsec. The red and blue contours indicate the field strength at 30 Gauss
level for the opposite polarities. Right Bottom: SUMER Dopplergram
of the corresponding Ne VIII line shift is displayed in the similar format.
The velocity scale ranging between -20 and +20 km s! is defined by the
red/blue bar at the right side of the given image. It should be noted that
the magnetic field lines start and end in patches of predominant flows
either red- or blue-shift, i.e., footpoints are associated with either up-
or down-flows there. In particular, in the area defined by the intervals
x=(-140", -90") and y=(250", 310"), there are locations with adjacent
alternating red/blueshifts and varying magnetic connections to mostly the
same Doppler shift at both the loop footpoints. The details of the data
presented in this figure is described by Marsch et al. (2008). (Courtesy:
SoHO/SUMER; Hinode/EIS; ESA/NASA; Hui Tian) . . . ... ... .. 21
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Left-panel: SDO/AIA images during C4.9 flare from 03-Nov-2010 at
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