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that the different surges have similar properties (e.g., the Figure 3. Left: observed Mg II h&k profile (grey), corresponding representative profile Figure 4. Statistics for T, n,, and V¢ within the
: : : . ' obtained with k-means (red), and the inverted profile using the STiC code (cyan) for the surges for the optical depths in which inversions are
We have performed inversions of these representative profiles most probable temperature is around 6 kK). The stacked . ans (red) - INVErtee b 8 T - (cyan) 5€S Tor the Op P .
. j . histoerams bv lo (T)illustrate the variation of the phvsical blue and pink locations in Figure 2. Right: results from the inversions for T, n,, and V/; g¢ more reliable. Columns show stacked histograms
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assumes NLTE and includes partial frequency redistribution parameters with the Optical depth: cooler plasma with these plots at log,¢(7t) = —5.2 indicates the optical depth shown in Figure 2.
effects of scattered electrons smaller electron number density in the surges is located
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We have studied the transition region counterpart of surges 30 -

through the O IV 1399.8 A and 1401.2 A lines, also performing One of the most s:crlkmg results 'S t.he f|.nd|ng of em.|55|on In
density diagnostics based on the ratio of these lines. the O IV 1399.8 A and 1401.2 A lines in surges (Figure 5).

The brightest O IV regions are located within the surges
and/or in their boundaries following the threads (see arrow
in the image). This provides support to the theoretical o
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We have used 2.5D numerical experiments of surges carried out
with the Bifrost code (Gudiksen et al. 2011) for comparisons.
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Figure 5. From left to right: radiance maps in the core of the Mg 1Tk 2796.3 A line (first column); in the core of the O 1Iv 1401.2 A line (second

0 604 : ‘ 5 1 addltlon' it allows us to determine the electron denSIty of column); and in its blue and red wings at —50 and 50 km s (third and fourth columns, respectively); and composite image of both wings (fifth

the O IV emitting layers, obtaining values between  column). Equivalent maps are plotted for the O IV 1399.8 & line (sixth-ninth columns).
— 2.5%x10%% and 10%3 cm3. The results from the simulations oam (e [em-1]

(Figure 6) show similarities with the observations: cooler
plasma with smaller electron number density in the surges is
located in lower regions of the atmosphere. In addition, we
can explain the thread-like structure as well as the location
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Figure 6. Electron number density for three different simulated
surges. Contours of temperature are superimposed for T = 6 kK
(green), T = 10 kK (blue) and T = 200 kK (red). Panel A: surge
from the Nobrega-Siverio et al. 2016 numerical experiment.

Panels B and C: surges from the simulations by Nobrega-Siverio
et al. 2017, 2018.
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Figure 1. Context image showing IRIS SJI 1400, IRIS SJI 2796, and SDO-HMI line-of- . : :
sight magnetogram. The solid box frames the portion of the FoV studied. The blue to the core of the SUrges (green contouratT =6 kK) which is

arrow indicates one of the observed surges that appears next to a UV burst. detected in the observations (see Figu re 5).

Conclusions

= Combining machine learning techniques and inversions, we obtain that the mid- and low-chromosphere of the surges are characterized by temperatures mainly around T = 6 kK at —6.0 < log,,(7) < —3.2, with a high degree of reliability. For
the electronic number densities, n,, and line-of-sight velocity, V; 55, the most reliable results from the inversions are from —6.0 < log,,(t) < —4.8, with n, ranging from —1.6x101! to 10*% cm3and V; ¢ of a few km s.

= We find, for the first time, evidence of enhanced O IV 1399.8 A and 1401.2 A emission within surges, indicating that these phenomena have a considerable impact in the transition region even in the weakest far-UV lines. The O IV emitting layers
of the surges have an electron number density ranging from —2.5x10%° to 10%3 cm3. We also provide theoretical support in terms of the topology and of the location of the O IV emission within the surges through the simulations.
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