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peak phase on each panel, similar to Figure 5.9. . . . . . . . . . . . . . . 152

6.1 The sequence of the images from SDO/AIA 304 Å with reverse color

contrast shows the onset of the kink instability in a blowout jet. The

morphological sign of kink instability (inverse γ-shape), bright knot, prop-

agation of brightening along the twisted field lines, and rotation of the

plasma thread (i.e., twist in the jet) have been identified, and these observa-

tional findings are indicated by different arrows. The first panel shows the

direction to understand the dynamics in the jet’s leg. The black and white

arrow indicates the northern and southern legs of the eruptive jet (last panel).166
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6.2 The images show the multi-wavelength view of the kink unstable blowout

jet as observed on August 29, 2014 by SDO/AIA and IRIS. It shows the

morphological evolution of kink unstable blowout jet in the different layers

of the solar atmosphere (i.e., AIA 1600 (top row), IRIS/SJI 1330 (second

row), AIA 304 (third row), and AIA 131 (bottom row)). In this evolution,

we have seen various important features of this blowout jet, namely, the

development of inverse γ-shape structure in the cool filters (panels (a1) and

(b1)), bright knot due to magnetic reconnection along with the triggering

of blowout jet (panels (a2), (b2), (c2), and (d2)), bi-directional flows from

bright knot ((a3), (b3), (c3), and (d3)), and matured phase of jet with a

cavity (panels (a4) and (b4)). Here, it should be noted that the jet is mainly

visible in the cool filters, and does not emit much in hot filters. However,

we see a compact bright structure in the hot filters (see (c2) and (d2))

which justifies the occurrence of internal magnetic reconnection in highly

twisted magnetic field lines of inverse γ-shape near its apex. The northern

and southern legs are indicated by white and black arrows in the panel

(a3) and (b3). The two boxes ’a’ and ’b’ are shown in panels (a3), (b3),

(c3), and (d3). We have used these boxes to investigate the total emission

measure (EM) (see Figure 6.4(c) and(d)). The kink instability at the base

of the jet, triggering of magnetic reconnection, the eruption of the jet, and

associated dynamics are shown between 06:25 UT to 07:00 UT. . . . . . 170
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6.3 The panel (a) shows the intensity image from AIA 304 Å at t = 06:37:55 UT,

i.e., from the decay phase of the jet. The over-plotted dashed lines are

various slits along (i.e., S1) and across (i.e., P1, P2, P3, and P4) the jet, and

they are used to produce the time-distance diagrams. The time-distance

diagram along the slit S1 is shown in the panel (b), and we have drawn

a line (i.e., dashed cyan line) along the ascending phase of the jet to es-

timate the speed of the blowout jet which is 234 kms−1. We have also

seen multiple spikes in this time-distance diagram which are indicated by

the black arrows. In the right column, we have shown the time-distance

diagrams along the slits P1 (panel (c)), P2 (panel (d)), P3 (panel (e)), and

P4 (panel (f)). Here, we have seen the opposite motion of inverse γ-shape

as indicated by the path drawn by the cyan dashed line in panel (c). Further,

we have also seen the bright dots on the jet’s body which is indicated by

white arrows (panels (d) and (e)). Here, we see a slanted intensity patch

(panels (d), (e), and (f)) in the last three panels of the right column which

is occurring due to the fragmented plasma on a curved path from the main

body of the blowout jet. . . . . . . . . . . . . . . . . . . . . . . . . . . . 173
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6.4 The panels (a1), (a2), and (a3) shows EM maps in three different tempera-

ture ranges (i.e., log T/K = 5.7–6.0, 6.0–6.3, and 6.9–7.2) during the time

t = 06:32:03 UT when the magnetic reconnection takes place around the

bright knot of inverse-γ structure. The bright knot is indicated by the black

arrows in all panels of the top row. Similarly, the middle row shows the

same EM maps during the developed phase of this blowout jet (i.e., t =

06:35:03 UT). Here, we see very faint emission of the jet as indicated by

black arrows in the middle row. Further, we have selected one box in the

northern leg (i.e., box a) and another box in the southern leg (box b) to

investigate the temporal variations of the EM curves in various temperature

ranges. Various EM curves are shown in panels c (box a) and d (box b) of

Figure 6.4 by various colors. The color scheme and temperature ranges are

mentioned in both panels. All EM curves from the box a show only one

peak, while all EM curves from box (b) show three to four peaks. The box

(a) is located in the northern leg which erupts in the initial phase of the jet. 175
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6.5 IRIS/SJI 1330 Å image depicts the blowout jet at time t = 06:32:06 UT

along with 8-slit positions shown by white dashed lines in panel (a). IRIS

has captured the spectra along these slits. Further, we have selected one

location (i.e., red plus sign) in the northern leg while another location (blue

plus sign) in the southern leg of the blowout jet. The panel (b), (c), and

(d) show the spectral profiles of Si IV from both locations (i.e., the red

curve from red plus location and black curve from blue plus location) at

time t = 06:30 UT (panel b), 06:31 UT (panel (c)), and 06:32 UT (panel

(d)). In the same fashion, we have shown C II (panels (e), (f), and (g)) and

Mg II (panels h, i, and (j)) from both locations at the same three times. In

general, all the spectral profiles from the red plus location are red-shifted

(i.e., plasma downfall) while these profiles are blue-shifted (i.e., plasma

upflows) from the blue plus location. In addition, all the spectral profiles

are very complex profiles. . . . . . . . . . . . . . . . . . . . . . . . . . . 177

6.6 The temporal evolution of normalized averaged Si-IV line profiles (i.e.,

averaged over the five pixels around the blue plus location shown in

Figure 6.5) from the most probable reconnection region. It should be noted

that all spectral profiles are normalized by their maximum counts. All the

spectral profiles are fitted by single Gaussian (see blue curve in all panels).

We do see periodic fluctuations in the line width of Si IV. The first panel

does not show the line as it is before the triggering of the solar jets. . . . . 179
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6.7 The temporal evolution of line width and Doppler velocity from the most

probable reconnection region (blue plus sign in Figure 6.5) is displayed in

panels a and b, respectively. The triggering time of the jet is indicated by

the green-dashed line, therefore, all the points before the green-dashed line

are zero. The downfall phase of the blowout jet dominates after the red

vertical dashed line. In the up flow phase of the jet, we do see the periodic

behavior of the line width. Further, we also see the periodic behavior of

Doppler velocity in the up-flow phase of the blowout jet (panel (b)). We

have performed a correlation between line width and Doppler velocity

which is shown in panel (c). It is found that line width is negatively

correlated with the Doppler velocity, i.e., line width is during the up-flow,

and the line width decreases as line profiles move towards the red-shifts. . 182

6.8 The panel (a) displays SDO/AIA 304 Å image of the blowout jet at time t

= 06:32:31 UT, and we select five boxes (B1, B2, B3, and B4) to deduce

the emission curve from this filter. The temporal evolution of intensity for

all boxes for AIA 304 Å filter with their wavelet analysis shown in Figure

6.9. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 184
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6.9 The temporal evolution of the intensity (i.e., black curve) in AIA 304

Å filter from box B1 is displayed in the first panel of the first column.

The over-plotted red dashed line is smoothed curve with a window of 15

points. The second panel of the first column shows the detrended curve,

and the wavelet transform is applied to this detrended curve. The wavelet

power map is displayed in the third panel with 95% significance (i.e., white

contours). The power is mainly concentrated around ∼03 minutes. Finally,

in the last panel of first column, the global wavelet power is displayed

which again shows that global power peaks around ∼ 03 minutes (i.e., 2.78

minutes). A similar analysis is shown for B2 (second column), B3 (third

column), and B4 (fourth column), and the dominant period is ∼ 03 minutes.

It shpuld be noted that we did not find any significant period in B4. . . . . 185

6.10 This Figure shows the evolution of the jet in the IRIS/SJI 1330 Å filter.

Firstly, we saw the activation of the kinked flux rope (panels (b) and (c)),

and then the formation of bright knots due to the magnetic reconnection of

twisted field lines (panel (d)). This magnetic reconnection leads downflows

along both legs of the jet (see red arrows in panel (f)) and upflows along

the spire of the jet (blue arrow in panel (f)). Further, after some time, one

leg erupts completely (panels (g) and (h)), and the jet further develops

along the southern leg (panels (h) and (i)). We also see the rotation of the

plasma as indicated by white arrows from panel (d) to panel (f). At last,

we mention that evolution of the jet in IRIS/SJI 1330 Å is similar as we

have already seen in AIA 304 Å (cf., Figure 6.1). . . . . . . . . . . . . . 188

6.11 Same as Figure 6.9 but for AIA 171 Å filter observations. . . . . . . . . . 189

6.12 Same as Figure 6.9 but for AIA 131 Å filter observations. . . . . . . . . . 190

6.13 Same as Figure 6.9 but for AIA 211 Å filter observations. . . . . . . . . . 190
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