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Study of musical-acoustic influences, which are used to improve the functional state of a person, as well
as her/his neurophysiological or psychological rehabilitation, is very relevant nowadays. It is related with
a large number of conflict situations, significant psychological and informational overloads of modern human,
permanent stress due to the pandemic, economic crisis, natural and man-made disasters. This work examines
the effect of listening to low-frequency music on the percentage of alpha, beta, delta, and theta waves in the to-
tal spectral power of the electroencephalogram in the frequency band 0.5–30 Hz. To obtain rhythms of the
brain the spectral analysis of filtered native electroencephalogram was used. For statistical analysis of neural
oscillations the Student’s t-test and the sign test were implemented with usage of the Lilliefors normality
criterion and the Shapiro-Wilk test. Statistically significant differences were identified in alpha, theta and
delta oscillations. For the beta rhythm presented music did not play any significant role. An increase in the
activity of the alpha rhythm in the temporal (for 2.20 percentage point), central (for 1.51 percentage point),
parietal (for 2.70 percentage point), occipital (for 2.22 percentage point) leads of the right hemisphere and
the parietal (for 1.74 percentage point) and occipital (for 2.46 percentage point) leads of the left hemisphere
and also of the theta rhythm in the temporal leads of the left hemisphere (for 1.13 percentage point) were
observed. The downfall of delta rhythm in the frontal lead of the left hemisphere (for 1.51 percentage point)
and occipital in both hemispheres (for 1.64 and 1.33 percentage points respectively in the left and right
hemispheres) was detected. These may indicate that listening to low-frequency compositions helps to restore
the brain in physiological conditions at different functional overload levels, decrease the level of emotional tone,
and promote relaxation.

Keywords: electroencephalogram; brain rhythms; music therapy; acoustic influences; bioelectrical activity;
spectral analysis.
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1. Introduction

Many scientific works are devoted to study the neu-
rophysiological aspects of musical-acoustic influences
perception (Jantzen et al., 2014; Miendlarzewska,
Trost, 2014; Taylor, Dewhurst, 2017; Rodriguez
et al., 2019; Zhou et al., 2021). These works differ in

methodological approaches and practical recommenda-
tions.

Pythagoras was one of the first ones who explained
the healing effect of music (Crocker, 1963). He ar-
gued that music obeys a higher law (mathematics)
and restores harmony in the human body. Later, scien-
tists concluded that music can relieve fatigue and
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charge a person with energy, positively affecting the
circulatory and respiratory systems. In the late XIX –
early XX centuries, new data appeared indicating ben-
eficial effects of music on the central nervous system,
respiration, blood circulation, and gas exchange.

Among modern scientists’ works, two main direc-
tions can be distinguished. First direction – study of
the influence of various styles musical works or musical
elements (sound, rhythm) on the human physical, emo-
tional, intellectual, social, aesthetic and spiritual state
and/or brain state, development and implementation
of music therapy (Fancourt et al., 2014; Semile-
tova, 2017). According to World Federation of Music
Therapy (WFMT) conception, listening to music helps
to achieve various therapeutic goals: activation of cog-
nitive processes, motor skills, emotional development,
acquisition and development of communication skills
and hence the improvement of the quality of life. This
type of noninvasive therapy is also used to improve
physiological variables including heart rate, blood pres-
sure (Smolen et al., 2002; Joice et al., 2016; Ro-
driguez et al., 2019), normalize internal organs func-
tions, systems, and so on (Riganello et al., 2015).
Indeed, the sessions of listening to certain musical com-
positions affect memory (Lehmann, Seufert, 2017),
verbal and nonverbal intelligence (Ferreri, Verga,
2016), increase the productivity of the work performed
by a person (Nazarova, 2013), and enhance regen-
eration and restoration of brain structures (Fukui,
Toyoshima, 2008).

If we talk about the musical material selection,
authors usually use different styles of music, indicat-
ing only the author and style, for example, classical,
ethnic, spiritual, pop-music, hard-rock, and so on. Ef-
fects of music on humans are usually researched with
trial and error method. In this case, only qualitative
changes in human’s or their subjective sensations are
taken into account, without trying to understand the
psychophysiological mechanisms of music perception
(Kunavin, Sokolova, 2014). With this approach,
various, often contradictory, conclusions are drawn re-
garding the influence of the same type of musical-
acoustic stimulus. As an example we can take the
study of the “Mozart effect”, conducted by various au-
thors (Jenkins, 2001; Hughes et al., 1998; Jausovec
et al., 2008). The discrepancies in the results can be ex-
plained by the lack of the component-structural com-
position and spectral characteristics of the selected
musical-acoustic signals analysis, duration of musical
compositions data analysis, as well as the lack of the
objectively proven patterns regarding the connection
between the various characteristics of musical compo-
sitions with features of semantic and aesthetic infor-
mation perception (Liashko, Naida, 2019).

Second direction is the development of adaptive
biocontrol theory with electroencephalogram (EEG)
feedback or development of “brain music” (Fedot-

chev et al., 2013; 2016; 2018). In adaptive biocontrol
procedures, music is used as a feedback signal. During
the study, it turns on when the amplitude of the cur-
rent value of a certain EEG rhythm exceeds a prede-
termined threshold, and turns off when the amplitude
is less than predetermined threshold. The patient is
asked to find a condition, when melody will sound con-
tinuously. Carrying out such procedures leads to the
normalization of the EEG and the psychological state
of adolescents with deviant behaviour (Fedotchev
et al., 2013).

“Brain music” – music or music-like signals created
on the basis of the conversion of the current values of
human bioelectric processes using specialized software.
Fedotchev et al. (2013) reported that the acous-
tic signals obtained in the way mentioned above, in
case of listening before bedtime, help to reduce the
fall asleep time, improve sleep performance, increase
sleep duration, improve self-feeling after waking up,
reduce depression and anxiety, increase attention, and
also contribute to correction of central nervous system
(CNS) functional impairment. Computer conversion of
EEG into musical-acoustic signals is also used in the
so-called method of EEG-acoustic correction, which al-
lows hearing the brain work – “brain music” in real
time. The peculiarity of this method is in unnecessity
of EEG restructuring. The patient just listens to how
his own brain works (Fedotchev et al., 2013). Using
this method enables us to adjust the human functional
state, as well as modulate auditory and visual systems’
activity.

The undoubted advantage of these methods is the
simplicity of solving the problem of the correct choice
of musical works for listening. Improving the effective-
ness of musical therapeutic procedures can be achieved
by matching the parameters of audio stimulus and
the internal characteristics of the bioelectric activi-
ty of the patient’s brain. The disadvantages of this
method are the difficulty of brain activity control, the
difficulty of the adequate use of feedback signals from
the brain biopotentials, which, by their nature, are not
intended for conscious control.

To study the effect of music on the bioelectric acti-
vity of the brain, an electroencephalogram is recorded
and its analysis is carried out. Since EEG reflects the
difference in electrical potentials of postsynaptic neu-
ral membranes, changes in its frequency components
(rhythms) may be the basis of such analysis. The
main rhythms of the brain are alpha (frequency from 8
to 13 Hz, amplitude 15–100 µV), beta (frequency from
13 to 30 Hz, amplitude 3–10 µV), delta (frequency
from 0.5 to 4 Hz, amplitude 20-30 µV), theta (fre-
quency from 4 to 8 Hz, amplitude up to 40 µV), and
gamma rhythm (frequency >30 Hz, amplitude usually
up to 10 µV) (Buzsáki, 2006). The alpha waves are
associated with the ability of a person to relax, to
overcome stress. Normally, there is a decrease in the
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alpha rhythm of the EEG during opening the eyes,
anxiety, with active mental activity, as well as during
sleeping. The beta rhythm is enhanced during drowsi-
ness, when falling asleep and sometimes when waking
up. During the deep sleep, the amplitude and sever-
ity of the beta rhythm significantly decreases. The
theta rhythms in a state of vivacity are fixed in chil-
dren. They can be registered on the EEG of a healthy
and conscious adult during emotional activation. How-
ever, there are many pathological states or altered
states of consciousness (sleep, meditation), accompa-
nied by the development of extended and short-term
theta activity. The delta rhythm is recorded during the
deep sleep, hyperventilation or in a state of anesthe-
sia. The dominance of delta activity in adolescents and
adults in a state of wakefulness is a sign of pathology.
It is manifested in patients with the presence of en-
cephalopathy, accompanied by changes in the level of
consciousness (coma), and is also a sign of a severe
structural cerebral disorder (tumor, stroke, trauma
and abscess). Moreover, specific neural oscillations can
be identified with particular cognitive processes: the
theta and gamma rhythms with memory encoding and
retrieval, the alpha and gamma rhythms with attention
suppression and focusing, and global synchronization
at the gamma frequency with consciousness (Ward,
2003).

Since there is no single scientifically justified
and experimentally confirmed system or methodolo-
gy of acoustic (including musical) material application
in music therapy, establishing a connection between
the objective characteristics of signals used for audio
stimulation with the dynamic of neural rhythms may
be one of the possible solutions of this problem. The
frequency composition of the musical signal was cho-
sen as such characteristic. This work is the first part
of the project dedicated to the study of different fre-
quency ranges audio stimuli effects on brain oscilla-
tions and aims to establish the effect of listening to
a low-frequency music on the percentage of alpha, beta,
delta and theta rhythms in the total spectral power of
the EEG in the frequency band 0.5–30 Hz.

2. Research methodology

2.1. Study participants

In total, 24 experiments were conducted – 12 in
a male group, 12 in a female group. Selected respon-
dents, aged 18–22 years, had no special musical edu-
cation, were right-handed, at the time of the research
were physically healthy, and had no history of trau-
matic brain injury (TBI), severe hearing problems, or
central nervous system (CNS) diseases. Before the ex-
periment, all respondents provided informed consent
to participate in the study.

2.2. Self-reports and questionnaires

Before the start of the research, in the women’s
group, six cases of complaints on health problems were
registered (headache, sleep disturbance, general weak-
ness). In the men’s group – three cases (sense of anx-
iety, irritability, and headache). Also, in four cases, in
the men’s group, the quality of sleep was assessed as
unsatisfactory; in the women’s group – in eight cases
(difficulty falling asleep, shallow or insufficiently pro-
longed sleep, lack of vigor after waking up).

The anxiety rate was determined using the stan-
dardized Hospital Anxiety and Depression Scale
(HADS): 0–7 points (norma) – 6 cases (men); 11 cases
(women); 8–10 points (subclinically expressed anxiety)
– 5 cases (men); 1 case (woman); 11 and more points
(clinically expressed anxiety) – 1 case (man). The de-
pression rate was determined using the standardized
Hospital Anxiety and Depression Scale (HADS): 0–7
points (norma) – 10 cases (men); 12 cases (women); 8–
10 points (subclinically expressed depression) – 2 cases
(men); 11 and more points (clinically expressed depres-
sion) – 0 cases.

2.3. Conditions and procedure of the experiment

Registration of the EEG was conducted in 16 mono-
polar leads with the application of electrodes at the
same distance from each other over the main parts of
the brain – frontal lobe, central lobe, parietal lobe, oc-
cipital lobe, temporal lobe, according to International
10–20 system (Fig. 1).

Fig. 1. EEG montage.

The electrodes were fixed on the respondent’s
head with a soft rubber helmet. The potentials of
the active electrodes were measured to zero refer-
ence electrodes placed on the earlobes. For research
we used the BRAINTEST-16 electroencephalographic
computer complex (LLC RPE “DX-Systems”, Ukraine,
Kharkiv) (Fig. 2a).



172 Archives of Acoustics – Volume 47, Number 2, 2022

a) b)

Fig. 2. Equipment and venue for the experiment: a) elec-
troencephalograph BRAINTEST-16; b) soundproof room
at Department of Acoustic and Multimedia Electronic

Systems.

Researches were conducted in an acoustic anechoic
chamber (Fig. 2b) at comfortable temperature condi-
tions, in a sitting position. During the whole experi-
ment the respondents’ eyes were closed. At the first
stage, background EEG was recorded during 1 minute
in the absence of acoustic stimulus.

At the next stage, the EEG was recorded while the
respondent was listening to the music fragment last-
ing 1 minute (binaurally, in headphones XOKO XB-
450). The sound level gradually increased from zero to
50–60 dB. After acoustic stimulation ending, an EEG
was recorded to research the effect of acoustic exposure
conservation (1 minute). The recording of the EEG oc-
curred under the following settings of the filters sys-
tem: a low-pass filter – 100 Hz, a high-pass filter –
0.16 Hz, a band-stop filter – 50 Hz.

2.4. Selection of musical material

This paper presents the results of changes in the
brain rhythms conditioned by a low frequency audio

Fig. 3. Spectrogram of “On Demon Wings” by Bohren & der Club of Gore musical composition fragment.

stimulation by a fragment of the composition “On De-
mon Wings” by Bohren & der Club of Gore. This
musical material was selected based on the results of
spectral analysis carried out using fast Fourier trans-
form. The MATLAB application software package with
a sampling rate of 44.1 kHz and smoothing window
of Hamming were used. Using the method mentioned
above, we concluded that the maximum amplitudes of
the spectral components are observed in about 80 Hz
range. A fragment containing these components, one-
minute duration, was used as a musical acoustic im-
pact. A graphical representation of selected work frag-
ment is shown in a spectrogram form (Fig. 3).

2.5. Signal processing

Obtained data preprocessing was made using the
BrainTest software product of the BRAINTEST-16
electroencephalographic computer complex and Mi-
crosoft Excel 2010 application. The methods of digi-
tal filtering and spectral analysis (Cherninskyi et al.,
2011; Kulaychev, 2018) were applied. The EEG sig-
nal was filtered in the band 0.5–30 Hz, artifacts that
remained after that were visually identified and manu-
ally rejected. For analysis, EEG data were averaged for
certain groups of leads (Fp1-F3-F7; Fp2-F4-F8; T3-T5;
T4-T6), for the leads in the right and left hemisphere,
data for the single leads (C3, C4, P3, P4, O1, O2) were
also used. The groups of leads were formed to reflect
the state of certain regions of the brain (frontal or tem-
poral lobes) for the different hemispheres. The analy-
sis was carried out in the generally accepted frequency
ranges – alpha, beta, delta, and theta.

For the statistical analysis p-value of 0.05 was se-
lected. For the direct analysis were implemented:

• the Student’s t-test

tc =
∣Md∣

σd/
√

N
, (1)
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where Md is the average difference of values, σd is
the standard deviation of values, N is the number
of values in the sample group,

• the sign test (Montelpare et al., 2021)

Px =
n!

x!(n − x)!
pxqn−x, (2)

where Px shows the probability of x events ap-
pearing in the n trials, px is the expected proba-
bility of the x associated event, qn−x is the pro-
bability of an event on any given trial, n shows
the complete number of events, x is the number
of a given outcome being evaluated.

The first one was used to determine the presence
or absence of a statistically significant difference be-
tween subgroups if distribution of results in the group
followed a normal law, otherwise the second type of
test was applied.

In the case where the results in the compared sam-
ples had the normal distribution, the specified criterion
which had variations for related or unrelated samples,
depending on their internal relations was used. The op-
portunity of such size samples usage was described by
Pareniuk (2021). The sign test determined the pre-
sence or absence of a statistically significant difference
between subgroups in case of non-normal distribution
of the data in a sample group. The normality of the dis-
tribution was estimated via usage of the Lilliefors nor-
mality criterion, the Shapiro-Wilk test, and a graphical
comparison with the graph of the normal distribution.

Table 1. The dynamics of the α-rhythm during the experiment.

α-rhythm [%]

Left cerebral hemisphere
Frontal lobe, Fp1-F3-F7 Temporal lobe, T3-T5
Before After Before After
22.4 23.7 24.4 25.8

Central furrow section, C3 Parietal lobe, P3
Before After Before After
25.4 27.1 29.6 31.2

Occipital lobe, O1 Average data, left cerebral hemisphere
Before After Before After
32.6 34.9 25.5 27

Right cerebral hemisphere
Frontal lobe, Fp2-F4-F8 Temporal lobe, T4-T6
Before After Before After
22.6 23.3 22.9 24.9

Central furrow section, C4 Parietal lobe, P4
Before After Before After
24.6 26 28.9 31.3

Occipital lobe, O2 Average data, right cerebral hemisphere
Before After Before After
34.8 37 25.2 26.8

Lilliefors criterion was estimated as (Mohd Razali,
Yap, 2011):

Dn = max ∣F ∗
(x) − Sn(x)∣, (3)

where Sn(x) is the sample cumulative distribution
function, F ∗

(x) is the cumulative normal distribu-
tion function.

The Shapiro-Wilk test was calculated as (Mohd
Razali, Yap, 2011):

W =

(

n

∑

i=1

aiyi)

2

n

∑

i=1

(y1 − y)
2

, (4)

where yi is the i-th order statistic; y is the sample
mean,

ai = (ai, ..., an) =
mTV−1

(mTV−1V−1m)
1/2
, (5)

m = (m1, ...,mn)
T are the expected values of the order

statistics of independent and identically distributed
random variables sampled from the standard normal
distribution, V is the covariance matrix of those order
statistics.

3. Obtained results analysis

Experimental data obtained during the study are
given in Tables 1–4. The data in the tables are the
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Table 2. The dynamics of the β-rhythm during the experiment.

β-rhythm [%]

Left cerebral hemisphere
Frontal lobe, Fp1-F3-F7 Temporal lobe, T3-T5
Before After Before After
35.8 35.7 39.7 37.8

Central furrow section, C3 Parietal lobe, P3
Before After Before After
34.2 34.3 34.2 33.4

Occipital lobe, O1 Average data, left cerebral hemisphere
Before After Before After
35.1 34.1 36 35.5

Right cerebral hemisphere
Frontal lobe, Fp2-F4-F8 Temporal lobe, T4-T6
Before After Before After
35.8 35.8 39.9 38.8

Central furrow section, C4 Parietal lobe, P4
Before After Before After
33.4 33.4 32.9 32

Occipital lobe, O2 Average data, right cerebral hemisphere
Before After Before After
34.2 33.5 36 35.5

Table 3. The dynamics of the δ-rhythm during the experiment.

δ-rhythm [%]

Left cerebral hemisphere
Frontal lobe, Fp1-F3-F7 Temporal lobe, T3-T5
Before After Before After
22.6 21 19.6 18.9

Central furrow section, C3 Parietal lobe, P3
Before After Before After
21.1 18.9 19.3 18

Occipital lobe, O1 Average data, left cerebral hemisphere
Before After Before After
14.7 14.2 20.4 19

Right cerebral hemisphere
Frontal lobe, Fp2-F4-F8 Temporal lobe, T4-T6
Before After Before After
22.5 21.5 19.7 18.9

Central furrow section, C4 Parietal lobe, P4
Before After Before After
21.6 20.5 20 17.9

Occipital lobe, O2 Average data, right cerebral hemisphere
Before After Before After
15.7 14.4 20.5 19.4

result of spectral analysis of the registered EEG, ob-
tained using the BrainTest software, which were sub-
mitted as a percentage of each biorhythm in the total
power of EEG and averaged across all participants.

For the observed groups the statistically significant
differences were obtained for the following leads for
the delta rhythm (Fig. 4) – Fp1-F3-F7 (delta wave po-
wer fell by 1.51 percentage point), O1 (delta wave
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Table 4. The dynamics of the θ-rhythm during the experiment.

θ-rhythm [%]

Left cerebral hemisphere
Frontal lobe, Fp1-F3-F7 Temporal lobe, T3-T5
Before After Before After
18.9 19.3 15.9 17.1

Central furrow section, C3 Parietal lobe, P3
Before After Before After
18.9 19 16.6 16.9

Occipital lobe, O1 Average data, left cerebral hemisphere
Before After Before After
16.5 16.1 17.6 18

Right cerebral hemisphere
Frontal lobe, Fp2-F4-F8 Temporal lobe, T4-T6
Before After Before After
18.6 18.9 17.2 16.9

Central furrow section, C4 Parietal lobe, P4
Before After Before After
20.1 19.8 17.6 17.9

Occipital lobe, O2 Average data, right cerebral hemisphere
Before After Before After
14.6 14.2 17.8 17.8

Frontal lobe, Fp1-F3-F7
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Fig. 4. The box plot representation of delta rhythm for leads and lead groups with the statistically significant difference.



176 Archives of Acoustics – Volume 47, Number 2, 2022

Fig. 5. The box plot representation of alpha rhythm for leads and lead groups with the statistically significant difference.
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power fell by 1.64 percentage point) and O2 (delta
wave power fell by 1.33 percentage point).

Statistically significant differences in the alpha
rhythms (Fig. 5) were observed for the following leads
and lead groups:
T4, T6 (alpha wave power rose by 2.2 percentage point),
C4 (alpha wave power rose by 1.51 percentage point),
P3 (alpha wave power rose by 1.74 percentage point),
P4 (alpha wave power rose by 2.7 percentage point),
O1 (alpha wave power rose by 2.46 percentage point),
O2 (alpha wave power rose by 2.22 percentage point),
average data, right cerebral hemisphere (alpha wave
power rose by 1.66 percentage point).

In T3, T5 group past exposure theta wave rose by
1.13 percentage point (Fig. 6).

Fig. 6. The box plot representation of theta rhythm for
leads and lead groups with the statistically significant dif-

ference.

It should be noted that no statistically significant
difference in the beta rhythm was found. All observed
cases with calculated statistically meaningful differen-
ces are presented in Table 5 via shoving the differ-
ence between starting and finishing data. This table
shows downfall of δ-rhythm on three leads, growth of
the theta rhythm level for T3, T5 group and grows

Table 5. Statistically meaningful differences in delta, theta,
and alpha rhythms (p ≤ 0.05).

Delta δ Theta θ Alpha α
Fp1, F3, F7 −1.51

T3, T5 1.13
T4, T6 2.20
C4 1.51
P3 1.74
P4 2.70
O1 −1.64 2.46
O2 −1.33 2.22

Average data,
right cerebral hemisphere

1.66

of levels of alpha rhythm in groups T4, T6 and average
data, right cerebral hemisphere and leads C4, P3, P4,
O1, and O2. The lowest estimated change for downfall
is 1.33 percentage points, highest – 1.64; for grows –
lowest is 1.51, highest – 2.7 percentage points.

Subjective assessments of participants of the study
after the session were as follows. In the men’s group
– 10 cases of relaxation, improvement of self-feeling,
a decrease of anxiety, irritability (in case of complaints
before the session), in 2 cases – no significant changes.
Among women: in 8 cases – relaxation, better health,
less headache (in case of complaints before the session),
4 cases – without significant changes.

4. Discussion

This article presents the study of alpha, beta, theta
and delta rhythms percentage changes in the spectral
power of EEG in response to listening to the low-
frequency music fragment. Analysis of brain activity
rhythms showed that before the beginning of listen-
ing to low-frequency music on the background EEG
in all areas except the occipital right hemisphere, the
dominant frequency of beta rhythm was observed. This
can be interpreted as a sign of initial emotional expe-
rience and psychological excitation (Shpenkov et al.,
2014). To estimate the changes in the spectral power,
a comparison of EEG rhythms obtained before and af-
ter listening to music was conducted. Analysis of the
results shows that statistically significant differences
are observed in the alpha, delta, and theta waves. For
the beta rhythm suggested music did not play any sig-
nificant role. There was an increase in the activity of
the alpha rhythm in the temporal, central, parietal, oc-
cipital leads of the right hemisphere and the parietal
and occipital leads of the left hemisphere. Similar dy-
namics of the alpha waves was observed as a reaction to
listening to pleasant music in works (Rodriguez et al.,
2019; Kabuto et al, 1993). Activation of the theta
rhythm in the temporal leads of the left hemisphere
may indicate a decrease in the level of emotional tone,
relaxation with positive emotional color (Trochidis,
Bigand, 2012), the creation of conditions for better
assimilation of the received information (Rodriguez
et al., 2019). Since this type of waves is associated with
sleep, it can be concluded that the low-frequency mu-
sic fragment affects the central nervous system, causing
changes in the activity of the cerebral cortex, similar
to those observed during sleep, although the listener
remains awake. The data obtained is consistent with
the data of studies in music therapy (Jacobs, Fried-
man, 2004; Kabuto et al., 1993; Lin et al., 2010).
The downfall of δ-rhythm in the frontal lead of the left
hemisphere and occipital in both hemispheres was de-
tected. If we talk about the registration of δ-rhythm
in a state of wakefulness, in general, there are several
different, sometimes inconsistent concepts about the
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meaning and mechanisms of this rhythm. Harmony
(2013) notes that δ-fluctuations are recorded during
cognitive processes associated with attention and the
detection of motivationally noticeable stimuli in the en-
vironment. During the performance of mental tasks,
the role of δ-waves is associated with the inhibition
of sensual stimuli that interfere with internal concen-
tration. An alternative explanation for delta and cogni-
tion was proposed by Sachdev et al. (2015). They as-
sociate local delta rhythms with inattentiveness, faint-
ing, or even sleep in this part of the brain. In general,
it can be assumed that listening to the low-frequency
composition helps to restore the brain in physiological
conditions at different functional overload levels.

5. Conclusions

After listening to the low-frequency music, the most
significant changes occurred mainly in high-frequency
and low-frequency brain oscillations, which are associa-
ted with emotional and cognitive processes. It should
also be noted that a possible reason for obtaining of
minor changes in severity index of brain rhythms is
the insufficient exposure time, which will be taken into
account in subsequent studies. It is also planned to use
simultaneous recording of EEG and ECG to monitor,
for example, indices of relaxation.
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