QuaS| -periodic Oscillations in Si IV Doppler Velocity During an M-6.5 Class Solar Flare
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ﬁQuasi-periodic oscillations (QPOs) observed in the solar chromosphere and transition region during flares offer valuable insights into the atmospheric response to sudden energy releases and the evolution of the
magnetic field. We analyzed an M-6.5 class flare observed by the Interface Region Imaging Spectrograph (IRIS), emphasizing QPOs in the Doppler velocity measured in the Si IV line at the flare ribbons. Our
findings reveal variations in the periods of oscillatory signals during different phases of the flare. Specifically, during the flare’s impulsive phase, Doppler velocity oscillations with a periodicity of approximately 5
minutes were observed. Pre-flare oscillations exhibited maximum power at around 3 minutes. However, during the gradual decay phase of the flare, longer-period oscillations (~8-12 minutes) were detected in and
around the flare ribbons. We interpret the shift to a 5-minute periodicity during the impulsive phase as indicative of a change in the formation height of the Si IV line, corresponding to a deeper atmospheric layer
responding to the local acoustic cut-off frequency. Additionally, the extended-period oscillations observed during the decay phase may be attributed to a reorientation of the magnetic field, which could become more

_ inclined post-flare. )
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220 - 50 AN e e We analyzed an M-6.5 class flare observed by IRIS, focusing on the quasi-periodic oscillations
°E (QPOs) in the Doppler velocity measured in the Si IV line at the flare ribbons. Our findings reveal
9:1, L 50 variations in the period of oscillatory signals throughout different phases of the flare.
150 [ ° e The QPO analysis was conducted on both stationary and downflowing Doppler components of the
— 200 o < Si IV line.
g é— L 0.0 Lo Lo = e During the impulsive phase of the flare, we observed enhanced 5-minute oscillations in the
Kc) E stationary component, accompanied by an increased amplitude of the oscillatory signal. Following
> = the impulsive phase, longer period oscillations, approximately 10 minutes, were detected at certain
180 100 locations.
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- 20 e In the downflowing component, longer periodicities of 8-10 minutes were prominent during the
gradual decay phase of the flare.
=0 -10 e The nearby sunspot penumbra exhibited ~3-minute oscillations prior to the flare, which were
160 50 _40 replaced by enhanced ~10-minute oscillations after the impulsive phase.
_75 _1s e One possible explanation for the longer-period oscillations is a change in the magnetic field
orientation, which may become more inclined following the flare (see Millar et al., 2024, MNRS,
527, 5916).
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0 -10.0 —T -20 ® The enhanced 5-minute oscillations in the flare ribbons during the impulsive phase may arise from
85 90 95 85 90 95 85 90 95 85 90 95 changes in the formation height of the Si IV line, with contributions from deeper atmospheric layers.
X [arcsecs] X [arcsecs] X [arcsecs] X [arcsecs] See Kerr et al., 2019 (ApJ, 187, 23) for a detailed study of the Si IV line formation during flares.
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