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Abstract. The significance increase of the plasma temperature from the solar photosphere to the corona up
to 1MK is still unresolved. One of the candidates for this issue is waves and instabilities in the solar plasma.
It was suggested that the energy of these waves could heat the solar atmosphere to transition-region (TR) and
corona. Despite many recent kind of researches about waves in the various solar dynamic structures, the
reasons for the sudden rise of solar atmospheric temperature are still not enough. By using the Interface
Region Imaging Spectrograph (IRIS) telescope observations, we investigate the waves in magnetic tubes
such as UV bright points (BPs) at the boundary and inside the supper-granules. The Study of these dynamic
structures, between the chromosphere and transition region, will impressively increase our information of
mass and energy transportation through interface region between the chromosphere and inner corona. The
magnetic BPs are the faces of magnetic flux tubes that are associated with magnetic elements. The magnetic
flux tubes expand upward and appear as bright grains that make up the chromospheric network. For
investigating periodical behavior of these structures and various aspect of these oscillations, we analyze
intensity oscillations individually in IRIS slit-jaw images at three filters included 2796 Å, 1400 Å and
1330 Å by the wavelet analysis method. The wavelet analysis of the intensity fluctuations of these points
showed periods from 2 to 8 min, which are in order of the frequencies of the atmospheric pressure modes.
For investigating wave propagation in these layers we also study the correlation of oscillations between
chromosphere (2796 Å) and TR (1400 Å and 1330 Å) heights by cross wavelet method, and found that these
heights correlate with periods between 2.5 and 5.5 min, with wave speeds from 30 to 200 km s-1. Also, by
extracting Si IV line, we determined the Doppler velocity of BPs in the network and inter-network as about
-20 to ?30 km s-1 and -21 to ?21 km s-1, respectively. Our results suggest that the wave propagation
along the magnetic flux tubes of upward-moving plasma in BPs have an important role in solar atmosphere
heating.
Keywords. Chromosphere—bright points—IRIS—transition region—Doppler velocity.

1. Introduction
The color of the solar atmosphere is very heterogeneous when seen in strong emission lines such as Ca
II, Mg II and Ha filters. Outside of the active
regions, major heterogeneities associated with super
granules or network cell designs are observed. A
distinct difference is seen between the various parts
of the chromosphere, including the BPs on the

boundary and inside the network, and the darker
regions that make up the interior of the super granules. In the photosphere, apart from the sunspots and
holes, there are direct and concentrated magnetic
fields in the form of small flux tubes with 1-2 kG
amplitudes. Chromospheric networks are highly
dynamic regions that have fine structures confined in
magnetic flux. These structures are inside the cell’s
network, and there are also a lot of small and dark
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cells around it. The BPs can be considered as the
footprints of spicules, through which mass and
energy from the lower layers of the Sun toward the
corona as a solar wind (De Pontieu et al. 2012;
Zeighami et al. 2016). For the first time, spicules
were introduced by Roberts (1945) to describe solar
jets, a predominant phenomenon in chromospheric
layer at the solar limb up to 10,000 km. Although in
the last two decades, despite the high-resolution
observations and the progress of the theories, effective steps have been taken to determine their
dynamics and various thermodynamic parameters,
such as temperature and density, the mechanisms
responsible for their formation are still unknown.
These ambiguities are due to differences in their
appearance as a result of observation in different
spectral lines and wavelengths. Tavabi et al.
(2011a, b) showed that in terms of diameter, there
are four types of spicules with diameters of 0.3 (220
km), 0.5 (360 km), 0.75 (550 km) and 1.15 (850
km). In terms of their dimension, lifetime, and
physical conditions, there is indirect evidence which
shows a link between the identity of the spicules and
the BPs of the chromospheric network, which can be
attributed to the position of the magnetic field around
the points. The BPs are formed smaller or larger
groups that, due to the specific morphology, carry the
flux tubes of plasma, to the magnetic corona. The
flow behavior along the BPs and the spicules are a
subject to be debatable. However, observations of the
contents of spicules indicate periodic upward and
downward movements. With empirical evidence
Tavabi et al. (2015a, b) detected a bi-directional flow
with diminishing amplitude in bright and dark points
which, have been introduced various mechanisms for
their forming. So far, about reconnecting the field
lines and moving up and down, various models have
been presented. These models can be divided into
four categories: non-equilibrium models based on
hydrodynamic waves or reflected shocks, models
based on Alfven waves, and those based on the
reconnection of magnetic field lines (Sterling 2000).
There is currently no clear choice as the best model.
Among these models, magnetic reconnection remains
an interesting and attractive mechanism. Considering
spicules are produced by the interaction of opposite
poles of the magnetic field lines by convective
movements, (Uchida 1969) proposed a similar
model. They claimed that this pattern is the adaptive
flow that is expected in the reconnection process of
magnetic occurs. They studied some of the morphological characteristics of dark spots on the
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chromosphere, using a long series of spatial and
temporal coordinates of the solar images. Also, due
to some physical properties and dynamic properties,
they investigated the connection of dark and BPs
with the magnetic field topology and their formation
mechanism. Over the past two decades, small-scale
studies, magnetic features of BPs in the lower solar
atmosphere, and their relationship with higher
atmosphere layers have been studied (Riethmuller
et al. 2013). It is proposed that the BPs of the network are clear effects of the strong and small magnetic field elements that make up the magnetic
network. The temperature in the chromosphere is
more than 20 Kk, and in the corona is more than
500 Kk. between these two regions, it is an area
known as the chromosphere- transition region. This
region is referred to the transition region, in which
most of its light is emitted from the ultraviolet
spectrum. The thickness of the transitional area is
several hundred to several thousand kilometers
(Aschwanden 2001). The corona is the outer layer of
the solar atmosphere, which is located after the
photosphere and the chromosphere, and is less
intense than all parts of the Sun (Rutten 2007).
Corona heating is one of the unresolved issues in
solar physics, and many scientists are currently
investigating it. Since the early years of discovering
the high temperature of the corona, various methods
and mechanisms have been proposed to justify this
phenomenon. It was initially thought the acoustic
waves in the corona rooted in the movements of the
surface layers of the Sun causes such an increase in
temperature. However, later, it turned out that these
waves are not so energetic enough to provide this
high temperature. Extensive studies have been conducted over the past few years to find out the
mechanisms for heating the outer layers of the solar
atmosphere, for example, the transfer of energy from
the lower layers of the atmosphere to the upper
layers or released energy under the influence of the
interaction of gas or plasma, as well as the interaction of flux tubes in different layers of the solar
atmosphere In all of these cases, the role of the solar
magnetic field in creating, transmitting, and releasing
these energies is one of the most important factors.
However, over the past few decades, the focus of
these studies has been on magnetic active regions,
which, in contrast to the relatively quiet region of the
Sun, have a much higher signal than detectors. On
the other hand, a quiet region of the Sun, especially
inter-network areas, cover a much larger surface than
the entire surface area of the Sun (about 90 to 95 per
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cent of the total surface area of the Sun). Astronomers theoretically have shown that these regions
have the greatest absolute magnitude of flux in the
entire surface of the Sun at any moment in time.
Also, due to changes in the activity of the magnetic
field of the Sun during the two periodic periods of
about 11 years, in many years, when the Sun is at its
minimum activity, relatively large active elements
are rarely seen on the surface. The grid areas have
relatively large concentrations of magnetic elements
(numerical density) and inter-network regions with a
much larger area than the grid, which contains relatively small magnetic elements and can only be
distinguished by large telescopes. Tavabi (2018)
found that a dominative fraction of corona BPs
emission, can be accompanied by the magnetic origins in the photosphere. One of the most important
issues in the solar atmosphere is the dynamic
behavior of the solar plasma, that is, the phenomena
associated with the propagation of waves (Tavabi
et al. 2011a, b, 2012, 2013; Tavabi 2014a, b). These
waves can play an important role in increasing the
atmospheric temperature of the Sun through energy
and momentum transmissions. Kayshap et al. (2018)
by investigating quiet Sun demonstrated the propagation of acoustic waves in transition region (TR)
from the photosphere. Kayshap et al. (2020), investigated a plage region, and indicated that magnetoacoustic waves propagate between photospheric and
TR heights with periods from 2.0 to 9.0 minutes.
There are two basic methods for analyzing oscillations, which include Fourier and wavelet analysis. The
fluctuation analysis by Fourier’s method is one of the
oldest methods. This method can convert time intervals to frequency ranges and vice versa (Bloomfield
2004; Kayshap et al. 2018; 2020). The basis for
Fourier analysis is sinusoidal waves that extend from
infinitely positive to infinite negativity. This problem
confuses the different types of data in different
shapes, so the properties of these waves are not suitable for analyzing discrete signals in the solar plasma.
The wavelet analysis transformed the signals into two
spatial and temporal-spatial spaces, which, due to the
inherent nature of small-scale structures such as the
solar spicules, are very suitable for fine structures
(Ajabashirizade et al. 2008). One of the important
properties of the wavelet analysis is the arbitrary
shape, so that for each type of structure, a proper
wavelet function (the mother function) is selected.
However in Fourier analysis, only sine functions for
the mother function are used. In present research, by
using observations from IRIS slit-jaw images in three
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wavelengths of 1330 Å, 1400 Å and 2795 Å, the
intensity oscillations of fast and small-scale BPs on
the solar disk are studied to verify their periodic
behavior. Also, by using IRIS spectra data in Si IV
line, Doppler velocity of BPs are determined.

2. Observations and data reduction
The upper chromosphere and transition region of the
solar atmosphere can be detected by the Interface
Region Imaging Spectrograph (IRIS) telescope in
three filters, Mg II K, Si IV, and C II, corresponding to
2796 Å, 1400 Å and 1330 Å,respectively. The three
filters show the structures which have logarithmic
temperature *4, *4.8 and *4.0, respectively (De
Pontieu et al. 2014). We used the slit-jaw (SJ) images
on 27 May 2015 from 11:18 to 18:41 UT, which
centered in (-3200 , -3800 ), calibrated level 2 data,
their FoV is 1679174 arcsec2 with 20 s cadence and
pixels size is the order of 0.1 arcsecs. We also use
IRIS spectra data in Si IV line on 3 December 2014
from 11:54 to 12:38 U.T. which slit centered in (-76,
-938), with 09174 arcsec2 and 10 s cadence. The
characteristics of the observations are summarized in
Tables 1 and 2. Figure 1 shows the observed SJ
images at 11: 56 UT by IRIS telescope, which is
depicted, from the bottom to the top, increasing height
from the solar surface, at 2796 Å, 1400 Å and 1330 Å,
and a magnified sample of the BP on the grid border,
respectively. A sample of BP on the network boundary
and a sample inside the inter-network are seen by the
black arrows in the third panel from the bottom of
Figure 1. Horizontal and vertical coordinates are in
pixels. In these images, the structure of the grid and
the border between them are seen in bright white. The
left panel of Figure 2 shows a negative image
obtained with IRIS in SJI 1400 Å (Si IV) on 3
December 2014, and the right panel shows the
zoomed image of red box in the left panel. The red
and yellow arrows show the position of BPs at network and inter-network regions, respectively. The
vertical white line perpendicular to the limb refers to
the slit position.

3. Data analysis
After obtaining the images, three BPs inside and
three BP on the network were selected. Their characteristics were to be alone and to have a period of
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Table 2. Characteristics of selected bright points and observations in the spectrum.

Inter-network

Network

Region

Bright point 1
(pix)

Table 1. Characteristics of selected bright points and observations in SJI.
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Figure 1. From the bottom to the top, increasing height
from the solar surface, observed images on 27 May, 2015 at
11: 56 by IRIS/SJI at 2796 Å, 1400 Å and 1330 Å, and an
example of a magnified BP on the network boundary,
respectively. The position of one of the BP on the network
boundary, and the other BP in the inter-network are seen in
the bottom panel which are shown by the black arrows.
Horizontal and vertical coordinates are in pixels.

appearance and disappearance. After preparing the
images, squares of 10 pixels in 10 pixels are considered that covers the points, and then the intensity
of the pixels of the square are summed. These steps
are repeated for 170 frames of images which have
20-second interval. Therefore, signals of intensity are
obtained. Figures 3(a)–(c), 4(a)–(c), and 5(a)–(c))
show the intensity variation graph in terms of time
for three points on the network, in 2796 Å, 1400 Å
and 1330 Å, respectively. Figures 6(a)–(c), 7(a)–(c),
and 8(a)–(c) show the intensity variation graph in
terms of time for three inter network BPs, in 2796 Å,
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1400 Å and 1330 Å, respectively. Using the wavelet
analysis (Torrence & Compo 1998), the period of
intensity oscillations selected on the boundary and
inside of network is examined. The wavelet analysis
transforms the signals into two spatial and temporalspatial spaces, which are very suitable for the
inherent nature of the fine solar structure. One of the
important properties of the wavelet analysis is the
arbitrary shape, so that for each type of structure, a
proper wavelet function (the mother function) is
selected. The wavelet analysis we use is Morlete 6.
Figures 3(d)–(f), 4(d)–(f) and 5(d)–(f) show two-dimensional wavelet analysis results for three network
BP, in 1300 Å, 1400 Å and 2796 Å, respectively.
The significant power above the 95% confidence
level is indicated by the black line. Figure 6(d)–(f),
7(d)–(f) and 8(d)–(f) show two-dimensional wavelet
analysis results for three inter network BPs, in 2796
Å, 1400 Å and 1330 Å, respectively. The horizontal
and vertical coordinate directions in the two-dimensional wavelet diagrams are time (in minutes) and
period (in minutes), respectively. The 3-minute and
5-minute fluctuations are visible.
For investigating wave propagation in these layers,
we also study the correlation of oscillations between
chromosphere (2796 Å) and TR (1330 Å) heights by
wavelet coherence and phase difference methods
(Torrence & Compo 1998). When the wavelet of the
first oscillation, is multiplied with the complex conjugate of the wavelet of the second oscillation, and
then is normalized, the wavelet coherence is calculated (Kayshap et al. 2020). The left panels of Figures 9 and 10 show the wavelet coherence for network
and inter-network BPs, respectively. The black curve
line on the panels is used to remove the edge effects
and indicates the cone of influence region (COI)
where the wavelet power spectra are distorted because
of the influence of the endpoints of finite-length signals. These effects will not be reliable and will be
eliminated. The middle panels refer to global wavelet
coherence. The results of wavelet coherence indicated
that these heights correlate with periods around 2.5,
and 5.5 minutes. The middle panels of Figures 9 and
10 show the global wavelet coherence.
In the next step, we select the regions with high
coherent (greater than 0.6) and we obtained the phase
differences. These calculations are performed for
network and inter-network BPs. The right panels of
Figures 9 and 10 indicate the histogram of the phase
difference between 1400 Å (TR) and 2796 Å (middle
chromosphere). By fitting a Gaussian of histograms of
phase difference for BPs, we obtained the phase lags
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Figure 2. Left: Negative image obtained with IRIS in SJI 1400 Å (Si IV) on 3 December 2014. Right: Zoomed image of
the red box. The red and yellow arrows show the position of BP at network and inter-network regions, respectively. The
vertical white line perpendicular to the limb refers to the slit position.

Figure 3. (a)–(c) Intensity-time fluctuations and (d)–(f) two-dimensional wavelet power spectrums are plotted for the
first, second, and third BPs on the network at 2796 Å (middle chromosphere) taken from SJ images on 27 May 2015 from
11:18 to 18:41 UT. The horizontal and vertical coordinate directions in the two-dimensional wavelet diagrams are as in
Figure 2. The significant power above the 95% confidence level is indicated by the black line. The 3-minute and 5-minute
periods for the three BPs are more clearly visible. The areas outside the curve are used to remove the edge effects and
indicate the cone of influence region (COI) where the wavelet power spectra are distorted because of the influence of the
end points of finite-length signals. These effects will not be reliable and will be eliminated.
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Figure 4. (a)–(c) Intensity-time fluctuations and (d)–(f) two-dimensional wavelet power spectrums are plotted for the
first, second and third BPs on the network at 1400 Å (TR) taken from SJ images on 27 May 2015 from 11:18 to 18:41 UT.
The horizontal and vertical coordinate direction in the two-dimensional wavelet diagrams are as in Figure 3. There is a
durable power included from 3-minute to 6-minute fluctuations. The black curve in the wavelet maps has a similar (COI),
as in Figure 3.

Figure 5. (a)–(c) Intensity-time fluctuations and (d)–(f) two-dimensional wavelet power spectrums are plotted for the
first, second and third BPs on the network at 1330 Å (TR) taken from SJ images on 27 May 2015 from 11:18 to 18:41 T.
The horizontal and vertical coordinate directions in the two-dimensional wavelet diagrams are time (in minutes) and period
(in minutes), respectively. The significant power of 3-minute and 5-minute fluctuations for the first and second BPs are
more clearly visible. The black curve in the wavelet maps has a similar (COI), as in Figure 3.

as about 20, 10, and 70 degrees (network) and around
15, 20, and 30 degrees (inter-network). Positive phase
difference refer to upward wave propagations. For
calculating time lag between two heights we use the
equation of phase difference as a function of
frequency:

Du ¼ 2pfT;
where f and T are the frequency (in Hz) and time lag
(in seconds), respectively (Tavabi et al. 2014;
Zeighami et al. 2016; Kayshap et al. 2020). Then
according to the equation:
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Figure 6. (a)–(c) Intensity-time fluctuations and (d)–(f) two-dimensional wavelet power spectrums are plotted for the
first, second, and third BPs for inter-network at 2796 Å (middle chromosphere) taken from SJ images in the South Pole
region on 27 May 2015 from 11:18 to 18:41 UT. The horizontal and vertical coordinate direction in the two-dimensional
wavelet diagrams are as in Figure 3. The black curve in the plots have a similar (COI), as in Figure 3.

Figure 7. (a)–(c) Intensity-time fluctuations and (d)–(f) two-dimensional wavelet power spectrums are plotted for the
first, second, and third BPs for inter-network at 1400 Å (TR) taken from SJ images on 27 May 2015 from 11:18 to 18:41
UT. The horizontal and vertical coordinate direction in the two-dimensional wavelet diagrams are as in Figure 3. The black
curve in the plots has a similar (COI), as in Figure 3.
H
T

Vph ¼ ;
where the H is the height difference between middle
chromosphere and TR, around 1 Mm, the wave
propagation speed is obtained as 30–200 km s-1 (for
network BPs) and 60–135 km s-1 (for inter-network
BPs).
For determining Doppler velocity of BPs, we used
IRIS spectra at SI IV line. We select the five network

BPs and five inter-network BPs along the IRIS slit.
The left panels of Figures 11 and 12 are examples of
the IRIS spectra from these BPs at the spectral windows of Si IV 1400 Å on 3 December 2014. The two
short green lines show the analyzed region and
Figures 11 and 12 are four profiles selected at the slit
position marked by the two green lines. In this way,
we can calculate the Doppler velocity by determining
position of the peak of Gaussian curve.
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Figure 8. (a)–(c) Intensity-time fluctuations and (d)–(f) two-dimensional wavelet power spectrums are plotted for the
first, second and third BPs for inter-network at 1330 Å (TR) taken from SJ images on 27 May 2015 from 11:18 to 18:41
UT. The horizontal and vertical coordinate direction in the two-dimensional wavelet diagrams are as in Figure 3. The black
curve in the plots has a similar (COI), as in Figure 3.

Figure 9. Left to right: Wavelet coherence between 1400 Å (TR) and 2796 Å (middle chromosphere) taken on 27 May
2015 from 11:18 to 18:41 UT, global wavelet coherence and histogram of the phase difference. Top to bottom: Results for
the first, second and third network BPs. The areas outside the curves in the left panels are used to remove the edge effects
and indicates the cone of influence region (COI), where the wavelet power spectra are distorted because of the influence of
the end points of finite-length signals. These effects will not be reliable and will be eliminated. The peak phase difference
in the right panels are calculated with fitting Gaussian function.
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Figure 10. Left to right: Wavelet coherence between 1400 Å (TR) and 2796 Å (middle chromosphere) taken on 27 May
2015 from 11:18 to 18:41 UT, global wavelet coherence and histogram of the phase difference. Top to bottom: Results for
the first, second and third inter-network BPs. The areas outside the curves in the left panels are used to remove the edge
effects and indicates the cone of influence region (COI), where the wavelet power spectra are distorted because of the
influence of the end points of finite-length signals. These effects will not be reliable and will be eliminated. The peak phase
difference in the right panels are calculated with fitting Gaussian function.

Figure 11. Left panel: Example of the IRIS spectra from the network BP at the spectral windows of Si IV 1400 Å on 3
December 2014. The two short green lines on the panel show the analyzed region. (a)–(d) The profiles observed by the
IRIS spectrum at the slit position marked by the two short green lines.
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Figure 12. Left panel: Example of the IRIS spectra from the inter-network BP at the spectral windows of Si IV 1400 Å
on 3 December 2014. The two short green lines on the left panel show the analyzed region. (a)–(d) The profiles obtained by
the IRIS spectrum at the slit position marked by the green lines.

4. Results and discussions
The results of the wavelet analysis indicate the periodical behavior with dominantly three-minute and
five-minute peaks. The three-minute oscillations,
which are chromosphere characteristics, are visible on
the network bright points. In the graphs related to
inter-network BPs, the five-minute fluctuations were
mostly are shown, which are characteristic of the
photosphere oscillations, although the three-minute
fluctuations were also apparent. The three and five
minutes oscillations are related to p modes, which
means push-pull movements corresponding to convective pressure. The three-minute oscillations are the
chromospheric source, and the five-minute oscillations
are photospheric origin. The results of wavelet
coherence indicated that these heights correlate with
periods around 2.5 and 5.5 minutes. By fitting the
histograms of phase difference as a Gaussian function,
the phase lag between two heights is obtained about
20, 10 and 70 degrees (network) and around 15, 20,
and 30 degrees (inter-network). Positive phase differences refer to upward. We determined the Doppler
velocity of BPs in the network and inter-network by
extracting Si IV line as about -20 to ?30 km s-1 and
-21 to ?21 km s-1, respectively.
Tavabi (2018) by comparing the results of the IRIS
intensity and Dopplergrams obtained by Atmospheric

Imaging Assembly (AIA) and Helioseismic and
Magnetic Imager (HMI) instruments onboard the
Solar Dynamical Observatory (SDO) showed that
there is a strong correlation with AIA coronal channels. Most of the flux density is at the intersection of
several networks. These densities, called network
densities, are usually found at the site of strong
downstream streams, on the boundary of the supper
granules cells (Martin 1988). Their flux is of the
magnitude 1018–1019 Mx, and usually has a diameter
of 1 Mm to 10 Mm (Parnell 2001). These densities
tend to be larger than the unstable regions, which are
the categories of newly-released fluxes of varying
degrees with zero net flux. The unstable regions
preferentially appear near the boundaries of the network and do not affect the flow pattern. These areas,
after exiting, are often divided into several densities,
where their flux is quickly combined with the network
that already existed. Magnetic flux tends to be created
along the boundaries of network cells after being
deflected from the center by a radial outflow. It has
now been well documented from the study of very
accurate magnetism that bipolar elements appear
continuously inside the cells. Then they are diverted
through an invertebrate flow around the cells of the
metamorphosis, where the super granules accumulate
and form the boundaries of the network (Johannesson
& Zirin 1996). Currents within the supper granules
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carry the magnetic fields at its edges, which results in
a large density of magnetic flux. The magnetic fluxes
that make up the magnetic field appear upward and
appear as BPs that make up chromospheric networks.
There is a spatial adaptation between the densities of
the photospheric magnetic network and the boundaries
of chromosphere. Periodical motion appearing and
falling of particles inside the super granules represent
the phenomena on the surface of the Sun. Particles
that have shorter lifetimes seem to be the same traces
of type II spicules, and most of these points lie on the
boundary of the granular network. For a better
understanding of the photosphere, we calculated the
periodicity of the birth and death of particles from the
disk. The birth, death, and fading of the spicules
indicate the presence of a magnetic field in the chromosphere. Our understanding of the photosphere
shows the magnetic changes as a result of the disruption of the solar corona. Today, many of the
changes in the field are visible. Therefore, theorists
examine these changes in order to predict the magnetic field of the photosphere and corona. Considering
the images recorded and the number of spicules and
the speed of displacement and fading, it can be considered that the magnetic field is more intense in the
boundary of the supper granules region. The actual
brightness depends on the specific complexity of the
magnetic concentrations and the non-magnetic environment. The chromosphere and transitional regions
as the interface between the photosphere and the solar
corona play a key role in the formation and acceleration of solar storms. Observations from the surface
spectroscopy of the region indicate an intermittent
short-wave jet propagation at a speed of 250–250
km-1 from the narrow-band network at this interface.
These spicules have a lifetime of 80–20 s and a width
of less than 300 km. Their origins and traces can be
seen in chromospheric BPs. According to observations
from the solar limb time Series, which have been
taken on a satellite with a Solar Optical Telescope
(SOT) on a satellite, they were taken in a wide range
of Ca II H filters, De Pontieu et al. (2007) suggested
that spicules could be grouped into two types 1 and 2,
which seems to have different characteristics and
mechanisms. The origin of short-time and high-speed
survival spicules type II is attributed to the magnetic
field reconnection. On the other hand, the origin of
type I spicules, which are classical spicules (long life
and low velocity), seems to depend on the dispersion
of p modes to the high atmosphere and the subsequent
turbulence that follows the magnetic field lines.
Although there are spicules all over the edges, there is
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also a debate about their parallelism on the solar disk
from the distribution of different velocities of stains
and spicules, and it can be concluded that the spots are
not classical spicules (Grossmann & Morlet 1984).

5. Conclusion
In this research, using IRIS telescope observations, we
investigated periodical behavior and wave propagation
in BPs. We analyzed their intensity oscillations examined at wavelengths of 2796 Å, 1400 Å and 1330Å,
which are equivalent to the spectral lines of Mg II, Si VI
and C II, respectively. The analysis of the intensity of
these points showed that these points have periodical
behavior with frequencies which are in order of the
frequencies of the atmospheric pressure modes. Chromospheric cutoff frequency for p modes is less than 180
seconds. That is, only waves of less than 180 seconds
can penetrate the higher layers. De Pontieu et al. (2004)
claimed that the heat and high density of materials
inside the spicules, and most importantly, they tend to
increase the frequency of interruption of the propagation of waves within them, so that even waves with a
period of five minutes can also be released. The tilt of
the magnetic field will affect the fluctuations of the low
frequency to the chromosphere heights. The result of
the observation is that BPs are short-lived springs in the
plasma, and they originate from the chromosphere or
the lower atmosphere of the Sun; they have effective
role in the corona heating and reaching millions of
degrees in the temperature of the corona. Zeighami et al.
(2016) studied spicules above the solar limb using Solar
Optical Telescope (SOT) observations onboard the
Hinode satellite in the Ca II H-line filter, and found
dominant frequencies in the range of 2–8 mHz which
are comparable with our present results. Many jets
reach a minimum temperature of *105 k and form an
important part of the structure of the transition region.
They are likely to be an alternate but continuous source
of mass and energy for the solar wind that is effective in
coronal heating. The study of this highly structured and
dynamic region, between the chromosphere and transition region, will significantly increase our knowledge
about mass and energy transition via interface region
between the chromosphere and corona. Tavabi (2018)
applied simultaneous observations of a magnetic network from HMI and found a strong relationship
between the network BPs exhibited high Doppler
velocity regions and large magnetic signatures in all
levels of the solar atmosphere, and suggested that
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magnetic-field concentrations in the network rosettes
could help the connection between inner and outer solar
atmosphere. We determined the Doppler velocity of
BPs in the network and inter-network by extracting Si iv
line as about -20 to ?30 km s-1 and -21 to ?21 km
s-1, respectively. Tavabi and Koutchmy (2019) studied
dynamical properties of the dispersed spicules-material
off-limb using IRIS observations and they suggested
that the structures have rapid twisting and swaying
motions periodic Doppler shifts in swaying speed
reaching a maximum value of 50 km s-1 in the polar
coronal hole region, up to 2.2 Mm height. They identified for the first time waves with a short period of the
order of 100 s and less and transverse amplitudes of the
order of ± 20 to 30 km s-1 with the definite signature of
Alfven waves. Kayshap et al. (2018), by investing the
quiet Sun concluded that roots of 3 minute oscillations
observed between chromosphere and TR are due to the
photosphere. They also show that 2.5 to 6.0 minute
oscillations, propagate from the chromosphere into TR.
Kayshap et al. (2020) studied oscillations above a Plage
region and detected waves with periods between 2.0 and
9.0 minutes which correlated between photosphere and
TR. Our results confirm that the middle chromosphere
and TR region, correlate with upward wave propagation
speed from 30 to 200 km s-1. Therefore we suggested
that the wave propagation along the magnetic flux tubes
of upward-moving plasma in BPs have an important
role in solar atmosphere heating.
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