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Context

Spicules have been proposed as substantial contributors toward the mass-
energy balance of the solar corona. While their transition region (TR)
counterpart has unequivocally been established over the past decade, 1t
remains contested how much spicular plasma is heated (if at all) to coronal
temperatures.

Using coordinated IRIS and SDO/AIA observations, this study probes the
thermal structure of the spicular corona in an unprecedented detail with
Differential Emission Measure (DEM) of the solar plasma at 1IMK
computed using I) basis-pursuit and II) Tikhonov regularization techniques.
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Observations: IRIS+SDO observations and EM maps
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Overview of the coordinated Quiet-Sun and coronal hole IRIS and SDO datasets along with
computed EM maps. Dashed lines show the IRIS rasters, white rectangular boxes are artificial
slits and black bounded region 1s shown 1n the rasters. Animation available via the QR code.

Analysis from SJI: Spatio-temporal evolution across multiple (artificial) slits:
Dataset I (Quiet-Sun)

Spatio-temporal analysis from coordinated IRIS slit-jaw (SJ), AIA 171 images, and
derived EM maps show ubiquitous evidence of heating associated with spicular plasma to
~1MK.

Analysis from rasters: Large sparse 16-step (dataset I) I
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Analysis from rasters: Very large dense 4-step (dataset 11)
Aka[km/s] [DN/s]
20 30 40 60 70 O 5 10 15 20 25

50

|| B
- — """‘.'.““ ‘.‘m‘-\‘ M“_ n
et ST IV 1403 o Uinsh;
AR e . &

%) ity
Q 0
wn (I
o A
o, Ly
! PmIN ‘:}‘:’:
", ~"l"’.‘:-j‘-' "‘}
ax o on e , T T . Ay Do — T I T Dy 0l A “Lklv' " “. AN SR I AR T WY ALV
0 50 100 150 O 50 100 150 O 50 100 150 0 50 100 150 0O 50 100 150
time [min] time [min] time [min] time [min] time [min]

Raster maps generated from coordinated IRIS, AIA and EM maps show clear spatio-temporal
coherence among chromospheric spicules (RBEs/RREs), TR network jets and PCDs 1n the
corona. Amimation of the upper row 1s available via the QR code.

2.5D r-MHD simulation and MUSE perspective
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Analysis from SJI: Spatio-temporal evolution across multiple (artificial) slits: EM maps at ~IMK a.lso reveal the presence O.f HUIHETOUS small-scal.e Jets

Dataset II (Coronal Hole) that have a clear spatio-temporal coherence with spicules observed in the

IRIS passbands.
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