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We analyze recurrent solar jets observed on 6 March 2022 near active region NOAA 12960 using SDO/AIA and IRIS data. Jets were examined across AIA passbands and IRIS spectral channels to investigate 
their dynamics and energetics. Kinematic properties (length, width, duration, velocity), mean temperature, and electron density were determined using the DEM technique and O IV 1399.77/1401.16 Å 
intensity ratios. Energy flux components, including kinetic, potential, enthalpy, and radiative fluxes, were estimated, revealing that kinetic and enthalpy fluxes dominate the energy budget, emphasizing their 
significant role in jet dynamics.

Introduction

❏ Solar jets are dynamic, collimated plasma ejections along straight / obliqued magnetic field lines.

❏ Small-scale dynamic activities observed in multiple wavelengths, showcasing their multi-thermal 
nature across various solar atmospheric layers.

❏ Jets play a crucial role in transferring mass and energy through the solar atmosphere.

❏ Crucial for understanding magnetic reconnection, plasma heating, solar wind acceleration, and their 
impact on solar dynamics and space weather.
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Reference

Interface Region Imaging Spectrograph (IRIS)
Imaging data used from 2 channels - 1400 Å and  2796 Å ( Slit-Jaw Imager (SJI) 
FUV2  Spectral Channel (Si IV 1403 Å)  

Atmospheric Imaging Assembly (AIA) /Solar Dynamic 
Observatory(SDO) 
Imaging data used from 6 EUV Channels -  94Å, 131Å,171Å,193Å, 211Å, 335Å 

❏ Our analysis focuses on four 
distinct solar jets observed 
near the active region 
NOAA 12960 on 06 March 
2022 from 21:59 UT to 
23:54 UT. 

❏ We utilize the observations 
from Atmospheric Imaging 
Assembly (AIA) and 
Interface Region Imaging 
Spectrograph (IRIS)

❏ Physical parameters of jets (length, width, duration, velocity) were deduced using the time-distance 
method for IRIS (1400 Å, 2796 Å) and AIA (171 Å) channels. (refer Table 1 )

❏ Using the calculated parameters (length, velocity, electron density, and temperature), we estimate the 
energy fluxes associated with the plasma ejection (refer table 2).

DEM analysis (Hannah & 
Kontar )  applied on six AIA 
EUV channels (94 Å, 131 Å, 
171 Å, 193 Å, 211 Å, 335 Å) 
to extract plasma parameters 
such as emission measure, 
EM-weighted temperature, 
and electron density.

Slit is fixed along the 
jet, and plasma motion 
is tracked by observing 
the leading edge of the 
jet. (refer to Fig 1 and 
Fig 2)

We constructed a time-series map using IRIS 
spectral data of jet J2b, observing the signatures 
of the O IV (1399.77 Å) and O IV (1401.16 Å) 
lines (Fig 4). 
Using the intensity ratio of these two lines, we 
derived the electron density within the region of 
interest (Fig. 5). 

We applied single Gaussian fitting to the 
spectral lines and used the calculated intensity 
ratio to compare with the theoretical 
ratio-density curve, determining the electron 
density. (refer Fig 5 (a-d))

Figure 1: Position of slit 
along the spire for jet J2b.

Figure 2 -Height-Time plot from the slit chosen to deduce the velocity 
for jet J2(a,b) for 1400 Å

Figure 3: Emission measure map for different temperature bins for jet J2b.

Figure 4: (a) O IV (1401.16 Å) and Si IV (1402.77 Å) line signatures 
during jet J2b, (b) Region taken for jet J2b for analysis of IRIS Si IV 
1403 channel.

Figure 5: (a-b) O IV 1399.77 Å and O IV 1399.77 Å spectral profile, (c) 
Comparative plot of O IV doublet (with O IV 1399.77 Å multiplied by 
ratio) and (d) electron density corresponding to ratio value on Theoretical 
R-D plot.

Digital Copy

Figure 6: Variation of different energy fluxes for jet J2b Figure 7: Variation of density for jet J2b spire
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❏ We aim to analyze magnetic field dynamics near NOAA 12960, focusing on flux emergence, 
cancellation events, and the evolution of topology to identify key reconnection sites.

❏ Quantify the magnetic energy budget associated with jet formation.

❏ Study the multi-thermal plasma structure near jet J2b to identify eruption triggers.

❏ Examine the presence of pre-reconnection heating signatures and their relationship to the eruption 
dynamics.

❏ Analyze thermal and non-thermal emission signatures using Solar Orbiter and IRIS spectroscopic 
data.

❏ From the DEM distribution, we identified a secondary peak for the base region at logT = 7.1, 
indicating the presence of very high temperatures. Such elevated temperatures at the base are likely a 
consequence of magnetic reconnection.

❏ The observed jets are multi-thermal, with temperatures of 6–9 MK at the base and 3–4 MK at the 
spire, as deduced from the DEM method.

❏ Total flux values (~ 108 erg cm-2 s-1) are more than the coronal energy losses, indicating that the 
energy fluxes are sufficient enough to heat the corona locally.

❏ Largest contribution is by enthalpy flux followed by kinetic flux, where Fenth term appears to be 2-5 
times more than the Fkin.
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