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Abstract. The work based on spectral observations 
from Sayan Solar Observatory (SSO) is aimed at search-
ing for signs that indicate a connection between oscilla-
tory motions in the filament and the lower layers of the 
solar atmosphere. We also figure out on which scales 
transverse oscillations are detected in the filament. We 
analyze the simultaneously obtained time series of in-
tensities and variations in the Doppler velocity in the 
photosphere (FeI λ 4897 Å) and in the chromosphere 
(Нβ λ 4861 Å) in the region of a large quiescent fila-
ment at its different positions on the Sun. In the distri-
bution of the small-amplitude Doppler velocity oscilla-
tions beyond the filament and on its edge, we have 
found small areas, where wavelet spectra within 2–4 
mHz in the chromosphere coincide with the wavelet 
spectra in the photosphere. In the filament transverse 

(horizontal) displacements in the sky plane, we have 
revealed oscillations of two types. Individual filament 
structures (about 2"–4" in size) oscillate transversely 
within 5>f>1 mHz at the 0.3–2.1 Mm displacement 
amplitude. The transverse oscillation spectra of the fil-
ament fragment at its position on the central meridian 
demonstrate two frequency ranges: 5>f>1 mHz and 
~0.5 mHz. There is only one peak (~0.26 mHz) in the 
spectrum when the filament moves away from the Sun’s 
central meridian. 

Keywords: solar photosphere, chromosphere, fila-
ment oscillations. 

 
 

 
 

INTRODUCTION 

Prominences are dense ((3÷6)1011 cm–3) cold features 
(~8000–12000 K) that are observed over the solar limb 
and can maintain equilibrium in the hot corona (~106 K) 
for a long time (see, e.g., [Tandberg-Hanssen, 1995]). 
On the disk, prominences show as dark elongated fea-
tures called filaments. Shapes and dynamics of fila-
ments/prominences are very diverse and are mainly de-
termined by the magnetic field configuration. An im-
portant source of wave energy on the Sun is considered 
to be subphotospheric convection generating vortex 
flows and a wide spectrum of MHD oscillations. 
Deubner and Fleck [1989] investigated velocity and inten-
sity variations, using lines formed in the photosphere and 
lower chromosphere. When analyzing difference spectra, 
the authors found large wave numbers in the frequency 
range 2–4 mHz, which agrees with the theoretical concepts 
of gravity wave properties and confirms their existence in 
the photosphere. Examining possible sources of chromo-
spheric heating, Jefferies et al. [2006] have shown that 
inclined magnetic field lines at the boundaries of su-
pergranulation cells (supergranules) provide "portals" 
through which magnetosonic waves with an oscillation 
frequency less than 5 mHz can propagate into the solar 
chromosphere. Kumar et al. [2023] have searched for 
signs of magnetosonic wave propagation in small-scale 
magnetic fields, using photospheric dopplerograms, 
calculated from SDO/HMI (Solar Dynamics Observatory/ 

Helioseismatic and Magnetic Imager) data, and chromo-
spheric dopplerograms obtained in the CaII 8542 Å line 
with the Multi-Application Solar Telescope (MAST) of 
the Udaipur Solar Observatory. From wavelet analysis, 
Kumar et al. [2023] have found that the power of mag-
netosonic oscillations in the photosphere and chromo-
sphere shows a good fit in the range 2.5–4 mHz. The 
results obtained by Kumar et al. [2023] illustrate propa-
gation of oscillations (2.5–4 MHz) from the photosphere 
to the chromosphere along inclined magnetic field lines. 
According to Griffiths et al. [2018], global magnetosonic 
modes can either penetrate from the photosphere into the 
overlying atmosphere or propagate directly into the at-
mosphere along magnetic field lines, especially when 
these magnetic waveguides deviate from the vertical di-
rection. These authors have calculated the power spectra 
of intensity oscillations in nine SDO/AIA (Atmospheric 
Imaging Assembly) bandwidths at randomly selected 
points: in an active region, on the quite Sun, and in a cor-
onal hole during solar minimum. Griffiths et al. [2018] 
believe that strong 3- and 5-min oscillations in the power 
spectra found in all channels and selected regions on the 
Sun, as well as the results of their model calculations, can 
serve as evidence for the existence of a global oscillation 
excitation mechanism.  

In quiescent and active filaments/prominences, small-
amplitude oscillations are detected in features ranging in 
size from subsecond to several seconds. From observations 
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in various spectral lines, a wide range of periods has been 
identified for oscillations of small-amplitude filaments and 
prominences — from 1 min to 1 hr and more [Landman et 
al., 1977; Wiehr et al., 1984; Bashkirtsev, Mashnich, 1984; 
Tsubaki, Takeuchi, 1986; Balthasar et al., 1986; Molowny-
Horas et al., 1997; Ning et al., 2009a, b]. High-resolution 
Hα images of the Sun [Lin et al., 2005] have suggested that 
filaments consist of numerous threads. The transverse size 
(0.2") of fine threads is at the spatial resolution limit pos-
sible for ground-based observations. These fine threads 
reveal Doppler velocity variations and oscillatory mo-
tions across their axis in the plane of the sky [Lin et al., 
2009; Lin, 2011]. In recent decades, many researchers 
have employed high spatial resolution data obtained with 
space observatory instruments [Hillier et al., 2013; Ofman 
et al., 2015; see the review by Arregui et al., 2018]. Hillier 
et al. [2013] have carried out a statistical study of trans-
verse oscillations in a large number of threads of a 
quiescent prominence from Hinode/SOT (Solar Opti-
cal Telescope) high spatial resolution (0.1") data. The 
authors detected oscillations with periods from 50 to 
6000 s and with amplitudes from 0.2 to 23 km/s, and also 
indicated that the power spectrum of transverse oscilla-
tions of fine-thread elements in a quiescent prominence is 
consistent with the power spectrum of horizontal motions 
of photospheric magnetic fields. Ofman et al. [2015], also 
using Hinode/SOT data in the CaII and Hα lines, exam-
ined wave activity at a prominence foot and found quasi-
periodic density oscillations propagating upward from the 
chromosphere into the prominence with typical periods 5–
11 min and wavelengths <2000 km. Ofman and Kucera 
[2020] have identified these oscillations with nonlinear fast 
magnetosonic waves by comparing the model combined 
effect of nonlinear waves and fluxes on plasma with ob-
served dynamics of motions in a prominence. Statistically 
significant analysis of filament oscillations of various 
types and their properties during high solar activity has 
been made by Luna et al. [2018], applying daily Нα data 
from GONG (Global Oscillation Network Group) for 
the period from January to June 2014. The oscillations 
were classified by amplitude: small-amplitude with ve-
locities lower than 10 km/s and large-amplitude with 
velocities higher than 10 km/s. The average period 
58±15 min was determined for oscillations of both 

types, and the averaged angle between motion direction 
and filament body is ~27°. This angle is consistent with 
the observed direction of filament magnetic fields 
[Leroy, 1987; Tandberg-Hanssen, 1995].  

Our work is based on spectral observation data with 
spatial resolution 1"–1.5" from Sayan Solar Observatory 
(SSO). The data set was obtained simultaneously in the 
photosphere (FeI λ 489.7 nm) and chromosphere (Hß λ 
486.1 nm) in the vicinity of a large quiescent filament. 
The purpose of this paper is to analyze the interrelation-
ships between photospheric and chromospheric motions 
and oscillations in a filament and its surroundings, as 
well as to explore the direction of oscillatory motions in 
the filament. 

 
1. OBSERVATIONS  

 AND PROCESSING 

The observations were made with the SSO Automated 
Horizontal Solar Telescope [Osak et al., 1979]. The tele-
scope feeding the spectrograph consists of a ceolostat, a 
main spherical mirror of diameter 80 cm and focal length 
20 m. The photoelectric guide compensates for rotation 
and keeps the solar image on the spectrograph slit up to 
1". The width of the spectrograph slit corresponds to 1" 
on the solar surface, but the actual spatial resolution is 
often limited by visibility conditions to ~1.5"–2". The 
automated control system of the telescope allows us to 
manage the instrument and set observation parameters. 
To record the spectra, we have employed a FLI ProLine 
camera with a matrix 1024×1024 px of size 24 µm. The 
sensor size 24.5×24.5 mm makes it possible to place a 
spectral region of ~8 Å along the dispersion in the V or-
der. We used the spectral range 4857–4865 Å with photo-
spheric FeI 4859 Å and chromospheric Hß 4861 Å lines. 

For the analysis, we chose a large quiescent fila-
ment in the northern hemisphere during its second pas-
sage through the solar disk in June 2023. Coronal 
holes were located to the east and west of the filament 
(Figure 1, a). To visually examine possible sources of 
oscillations in the filament, we employed SDO/AIA 
data for time intervals including 1 hr before observa-
tions and the time of observations. During these time 
intervals, no brightening, jets, nanoflares, EIT waves, or 
other oscillation triggers were detected near the filament 

 
Figure 1. Location of the filament and coronal holes on the disk according to [http://helioviewer.org] as observed on June 26, 

2023 at 00:45 UT (a); an Нα filament image on June 26, 2023 at 00:45 UT according to GONG data, red lines mark the scan area 
(b); filament fragment in the Hβ line according to our spectral observation data on June 26, 2023 00:57 UT (c) 

http://helioviewer.org/


Spectral observations of the motions in and around 

5 

 
on all observation days [Tripathi et al., 2009]. Note 
that during the first passage through the Sun's disk in 
May 2023, the filament partially erupted twice and 
subsequently recovered. Data is collected by scanning, 
i.e. taking a series of spectrograms by stepping a solar 
image along the spectrograph slit. The region includ-
ing the filament fragment is scanned with a cadence of 
57 s and with a spatial step of 2". The length of the slit 
corresponds to 230" on the solar surface. Each scan 
contains 20 frames (spectrograms obtained with an 
exposure of 0.1 s). With the binning and the spatial 
step, the scan area was 40"230". Here we analyze 
series of scans obtained on June 26, 2023 for a fila-
ment fragment with coordinates E00N33, when the 
filament was on the central meridian, and on June 28, 
2023 for a filament fragment with coordinates 
W25N33. We have selected series of length 145 min 
(00:34–02:59 UT) on June 26, 2023 and 179 min 
(00:09–03:06 UT) on June 28, 2023, recorded under 
the best observation conditions. Before processing a 
series of spectrograms, an averaged base frame is cre-
ated [Mashnich et al., 2009; Mashnich, Kiselev, 2019]. 
The Doppler velocity is defined as the displacement of 
the center of the median of the working line profile 
from a fixed position in the base frame in each row of 
the spectrogram. The Hβ line with a half-width of 4.2 
Å is generally formed in the chromosphere, where the 
magnetic pressure dominates the gas pressure [Zhang, 
2023]. To exclude the contribution of the chromo-
sphere, we usually calculate the Doppler velocity near 
the core of the Hβ line at a distance ±(0.4–0.45) Å 
from the line center. 

To identify transverse oscillations, we adopt the 
method of the lowest line intensity [Mashnich et al., 2012]. 
With this method, we suppose that the conditions for the 
formation of the Hβ line in a quiescent filament change 
slightly during observations. Referring to Figure 2, a, 
the minimum Hβ line intensity along the spectrograph 
slit clearly defines the position of the filament on the 
slit. With a fixed position of the filament on the spec-
trograph slit, the processing program finds the pixel 
number with minimum intensity in each frame of the 
time series of spectra, forming a time series of filament 
displacements in projection onto the plane of the sky 
(see Figure 2, b). Using the data, we estimate the ampli-
tude of filament displacements. 

When searching for filament transverse motions in 
projection onto the plane of the sky, another method of 
processing spectrograms obtained in scanning mode is 
applied. We choose the matrix row located in the fila-
ment (Figure 3, red horizontal lines). A 2D time–
distance diagram is constructed by extracting intensity 
and Doppler velocity values in the given matrix row 
along the scanning direction in each scan (time step). 
The intensity diagrams show the position of a filament 
fragment in the given matrix row during observations. 
For the given matrix row, we also draw diagrams of 
chromospheric and photospheric Doppler velocities 
(see Figure 7). 

 
Figure 2. Intensity distribution of the Hβ line along the 

spectrograph slit (a) in the fifth scan frame (indicated by the 
red vertical line in panel d) at different scanning stages; green 
and blue colors are intensity profiles in the 5th and 70th scans 
respectively. Filament displacement in projection onto the 
plane of the sky as function of time (b). Doppler velocities in 
the chromosphere of the filament at points with minimum 
intensity (c). Intensity map of the scanned area (d) 

 
2.  RELATIONSHIP BETWEEN  

 MOTIONS OF PHOTOSPHERIC 

 AND CHROMOSPHERIC PLASMA 

Space-time data acquired by scanning a region on the 
Sun allows us to analyze intensity and velocity time series 
at each point in this region. From the calculation results, 
we constructed maps of intensity and Doppler velocity 
distribution in the region of 40"230", which includes a 
filament fragment. For example, Figure 3 presents maps 
of spatial distribution of intensity and Doppler velocities 
in the chromosphere and photosphere for a single scan. 
When watching a video compiled from consecutive 
scans, we can see that hills of Doppler velocity knock 
together, merge, and separate, gradually changing signs. 

To analyze photospheric and chromospheric oscilla-
tions, we used time series of the Hβ-line intensity and 
Doppler velocity in the chromosphere and photosphere at 
each point of the scan of the spatiotemporal image series. 
From the results of Fourier analysis of time series for 
various frequency ranges, we drew oscillation distribution 
maps, which show the spatial localization of peaks at a 
power level of 0.7. In the filament region, oscillation dis-
tributions feature areas with characteristic fila-
ment/prominence oscillations in frequency ranges 0.24–
0.26 mHz (~60 min), 0.6–0.8 mHz (20–25 min), and 1.3–
0.8 mHz (10–13 min). In our work, we deal with oscilla-
tions in the frequency range 2–4 mHz, which are localized 
in the same areas on the maps of oscillation distributions in 
the chromosphere and in the photosphere. In Figure 4, blue  
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Figure 3. Maps of intensity distribution of the Hβ line (left) and the Doppler velocity in the chromosphere (middle) and pho-

tosphere (right) in a scan area on June 26 (a) and 28 (b), 2023. Red contours outline the position of the filament with a 50–60 % 
Hβ-line intensity level. Red horizontal lines denote the matrix rows for which space-time diagrams of intensity and velocity are 
drawn to determine transverse oscillations in the plane of the sky  

 

 
Figure 4. Distribution of oscillations in the frequency range 2.7–4 mHz in the filament and its surroundings in the chro-

mosphere (a, c) and photosphere (b, d) on June 26 (left) and 28 (right), 2023 at the 0.7 maximum power spectrum at this fre-
quency. Red contours denote the location of the filament; blue crosses mark the places of spatial coincidence of the frequency 
spectrum of oscillations in the photosphere and chromosphere at the edges of the filament and outside it, the wavelet spectra  
for which are shown in Figures 5, 6 
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Figure 5. Wavelet analysis of Doppler velocity time series at the filament edge in the chromosphere (top) and photosphere (bot-

tom) from observations on June 26 (a) and 28 (b), 2023. In power spectra (left panels), the most powerful periodic component is 
highlighted in black and gray with a red contour that corresponds to an 85 % confidence level; in global spectra (right panels), a 
dashed line indicates a 95 % confidence level  

 

 
Figure 6. The same as in Figure 5 for exceptional points outside the filament 

 
crosses mark the places of spatial coincidence of the fre-
quency spectrum of Doppler velocity oscillations in the 
photosphere and chromosphere outside the filament and 
at its edges, the wavelet spectra for which are displayed 
in Figures 5 and 6. The wavelet analysis [Torrence, 
Compo, 1998] makes it possible to trace the time varia-
tion in the power of oscillation spectra and identify non-
stationary phenomena in the parameters under study. 

At the filament edge, a wide maximum with a fre-
quency f>2 mHz is divided into two peaks of ~3 and ~5 
mHz (Figure 5). In detail, the time structures of the 
wavelet spectra of photospheric and chromospheric os-
cillations in the range 3–3.5 mHz largely coincide. The 
maps of ~3 mHz oscillation power distribution clearly 
show that the oscillation power is suppressed at the lo-
cation of the filament (see Figure 4, a, b). This may be 
explained by the fact that the oscillations with f>2 mHz 
are intrinsic to the fine structures filling the filament 
body. It is assumed (see, e.g., [Lin et al., 2009; Lin, 
2011; Mashnich et al., 2009]) that a multitude of fibrils 
with slightly different speeds, amplitudes, and phases of 
oscillations are integrated in the line of sight. The dif-

ference between these parameters is determined by local 
conditions. The density at filament edges decreases, 
which makes it possible to resolve individual fine struc-
tures, which make up the filament, and measure charac-
teristics of their oscillations. We also found small areas 
of spatial coincidence of photospheric and chromo-
spheric Doppler velocity oscillations in the frequency 
range 2–4 mHz in distributions of oscillations outside 
the filament. A correlation between time variations in 
the power of the wavelet spectra, chromospheric and 
photospheric Doppler velocities was found from obser-
vational data on June 26, 2023. Furthermore, ~3.5 mHz 
peaks in the global wavelet spectra of the photosphere 
and chromosphere coincide (see top and bottom right 
panels in Figure 6, a). Chromospheric wavelet spectra 
also indicate that there are chromospheric oscillations 
with ~5 mHz frequency. We have received results simi-
lar to those presented in Figure 6, a in other places of 
spatial coincidence of the distributions of photospheric 
and chromospheric oscillations. The region in question 
moved 25° west of the central meridian on June 28, 
2023. In this case, in the photospheric and chromospheric 
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wavelet spectra a time coincidence of power is detected 
during some observation periods (see Figure 6, b) with a 
slight divergence between peaks in the global wavelet 
spectra of the chromosphere (4 mHz) and photosphere 
(3.5 mHz). 

 
3. FILAMENT TRANSVERSE  

 OSCILLATIONS 

On June 26, 2023, the filament was on the central 
meridian, the spectrograph slit was perpendicular to the 
filament body. The location of the filament on the cen-
tral meridian is preferable when examining transverse 
oscillations relative to the filament body in the plane of 
the sky as it eliminates most projection effects. The 
component of filament transverse motions in the plane 
of the sky (in the horizontal plane) relative to its axis 
can be determined from the minimum intensity of the 
spectral line along the spectrograph slit for one-
dimensional observations (vertical red line in the right 
panel of Figure 2). We build time series of filament dis-
placements in each frame and analyze horizontal trans-
verse oscillations of filament details ~2". Displacement 
amplitudes in the range 0.3–2.1 Mm and oscillation 
periods 200–990 s were derived from data on 20 frames. 
These results check well with the data on transverse oscil-
lations of fine threads (0.1") of the filament (see, e.g., [Hill-
ier et al., 2013]). Detecting filament fragment transverse 
motions in a series of spectra obtained by scanning is not a 
trivial task. When processing a series of scans, we draw 
a two-dimensional time–distance diagram by extracting 
the Hβ intensity and the Doppler velocity in the photo-
sphere and chromosphere in a given matrix row in each 
scan. Figure 7 exhibits diagrams for the matrix rows 
indicated by red horizontal lines in Figure 3. 

Hβ-line intensity variations in the time–distance dia-

gram (see Figure 7) represent horizontal transverse mo-
tions of the entire filament fragment relative to the giv-
en matrix row. The periodic change of sign on the ve-
locity field maps in the frame probably indicates spiral 
motions. It is known from polarimetric measurements of 
the magnetic field in quiescent prominences [Leroy et 
al., 1984; Orozco Suárez et al., 2014] that the magnetic 
field vector makes an angle 20°–30° with the filament 
axis. The same angles between the filament axis and the 
direction of motion for oscillations of all types were 
found from statistical analysis of a large number of ob-
servations by Luna et al. [2018]. 

The time series of intensity variations in Figure 8 were 
derived from local intensity values in the time–distance 
diagram, identified in frames near the filament edge. After 
removing the intensity of the linear trend, caused by a 
change in the height of the Sun above the horizon, from the 
time series, the wavelet analysis was applied to them to 
determine periodicities in filament horizontal transverse 
motions. According to observations on June 26, 2023 (see 
Figure 8, a), significant periods of transverse filament os-
cillations are identified in two ranges: 5>f>1 mHz and ~0.5 
mHz (30 min). When the filament moves away from the 
central meridian on June 28, 2023 (see Figure 8, b), there 
was one peak of ~0.26 mHz (64 min) in the wavelet spec-
trum. No attenuation of long-period transverse oscillations 
was detected during our observations. In the model of 
global transverse oscillations and stable quiescent promi-
nence, Kolotkov et al. [2016] consider the prominence as a 
direct wire with current. Kolotkov et al. [2016] call the 
oscillations of the structure as a whole “global”, in con-
trast to the oscillations of individual fibrils. Properties of 
both vertical and horizontal oscillations depend on the den-
sity and height of a prominence above the photosphere and 
the amount of current in it. A prominence can be simulta-
neously resistant to oscillations in both directions when the  

 
Figure 7. Time intensity variations showing the location of the filament fragment (left panels) and time series of the Doppler 

velocity in the chromosphere (middle panels) and photosphere (right panels) in a given matrix row, as observed on June 26 (a) 
and 28 (b), 2023.The matrix rows for which the time–distance diagrams are drawn are indicated by horizontal red lines in left 
panels of Figure 3 
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Figure 8. Intensity variations obtained from observations on June 26 (a) and 28 (b), 2023, associated with shear motions of 

the filament relative to its axis (top); wavelet power spectra of transverse oscillations (bottom left); the red contour is an 85 % 
confidence level; global power spectrum (bottom right); the dashed line indicates a 95 % confidence level  

 
current in it is stronger than in photospheric sources, and 
its height is less than half the distance between them. In 
this model, vertically and horizontally polarized oscilla-
tions are unrelated, and the oscillation periods in both di-
rections are independent. 
 

4. DISCUSSION 

Using spectral scans of a filament region 40"×230", 
we simultaneously obtain time series of intensity and 
Doppler velocity in the photosphere and chromosphere 
in and outside the filament. The spatial resolution al-
lows us to detect collective oscillations averaged over a 
1"×2" region. In power distribution of Doppler velocity 
oscillations in the frequency range 2–4 mHz, small areas 
have been revealed at the edges of the filament and out-
side it, where photospheric and chromospheric oscilla-
tions are localized at a time. We have found that the 
correlation between time variations in photospheric and 
chromospheric Doppler velocity wavelet spectra in the 
frequency range 2–4 mHz is manifested at the filament 
edges. This is consistent with the results obtained with 
higher resolution [Ofman et al., 2015; Ofman, Kucera, 
2020]. We have got the same range of oscillation peri-
ods, but the amplitude values are smaller. We have also 
identified an unambiguous correlation between time 
variations in the power of chromospheric and photo-
spheric Doppler velocity wavelet spectra in the frequen-
cy range 2–4 mHz outside the filament at exceptional 
points of spatial coincidence of oscillations. This result 
concur with the conclusions drawn in [Kumar et al., 
2023], where observational evidence was given that the 
periodic nature of the interaction of acoustic waves in 
the convective zone with background magnetic fields is 
responsible for the occurrence of episodic oscillations in 
the photosphere and chromosphere. The correlation be-
tween time variations in the power of photospheric and 
chromospheric wavelet spectra of velocity oscillations, 
which we have discovered, suggests that photospheric 
oscillations can penetrate into the chromosphere and 
filament. This possibility is discussed in the literature 
(see, e.g., [Deubner, Fleck, 1989; Jefferies et al., 2006; 
Ofman et al., 2015;Griffiths et al., 2018]). Small-scale 
and large-scale oscillations have been detected in fila-
ment transverse motions in the plane of the sky. Some 
filament details (~2") execute transverse oscillations in 

the frequency range 5>f>1 mHz with an amplitude 0.3–
2.1 Mm. With a filament fragment on the central merid-
ian, the transverse oscillation spectra exhibit two fre-
quency ranges: 5>f>1 mHz and about 0.5 mHz. When 
the filament moves away from the central meridian, 
there is only one peak of ~0.26 mHz in the spectrum. 
Transverse and Doppler velocity oscillations are simul-
taneously observed in the filament. 

 
CONCLUSION 

1. In the photosphere and chromosphere at the edg-
es of the filament and outside it, we have found a spatial 
coincidence of small regions in the power distributions 
of chromospheric and photospheric Doppler velocity 
oscillations in the frequency range 2–4 mHz. 

2. We have revealed a correlation between period-
ic variations in the power of photospheric and chromo-
spheric Doppler velocity wavelet spectra at the fila-
ment edge and outside it in the 2–4 mHz range. The 
time coincidence of the details of these spectra is well-
defined when the filament is located on the central 
meridian. 

3. Transverse (horizontal) oscillations relative to the 
filament axis with periods 200–990 s and displacement 
amplitudes in the range 0.3–2.1 Mm were recorded in fil-
ament structures of ~2". 

4. We have proposed a method for determining 
transverse motions of large filament fragments in the 
plane of the sky from spectral observations. Using this 
method, we recorded transverse oscillations of a fila-
ment fragment with periods of several tens of minutes. 

5. Transverse and Doppler velocity oscillations are 
simultaneously observed in the filament. 

Observational studies of small-amplitude intensity 
and Doppler velocity oscillations contribute to under-
standing the relationship between photospheric and 
chromospheric oscillations, which is necessary for mod-
eling wave propagation from the photosphere to a fila-
ment. 

We are grateful to the reviewers for their critical 
comments and suggestions on how to improve the pa-
per. We also thank the SDO/AIA and GONG teams for 
providing access to the databases via the Internet. The 
observations were made using the equipment of Shared 
Equipment Center «Angara» [http://ckp-rf.ru/ckp/3056]. 
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