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Physical bases of meteor registration methods and  
the instrument complex of the NKU Observatory

Abstract. One of the actual directions of studying the physical characteristics of near–Earth space is the 
assessment of the concentration of meteoroids in it, and the time change of this parameter. In this regard, 
the principles of setting and implementing meteor observations at the observatory of the North Kazakhstan 
university named after Manash Kozybayev are considered in chronological order. Meteor observations 
were carried out on the basis of an integrated approach, including the use of meteor patrols, an All Sky 
camera, a system for recording radio wave reflections from a remote station from meteor tracks, and a 
camera based on an optical image intensifier. Based on the analysis of the practical experience of using this 
equipment, the advantages and disadvantages of each of the methods of meteor registration are revealed. 
It is shown that the use of the latest image brightness amplifiers and wide–angle cameras with the highest 
possible sensor sensitivity is the most progressive for their optical observations. The closest attention is 
paid to the analysis of the experience of implementing the registration of plasma meteor tracks in the 
radio range. The method is based on the selection of reflected (scattered) musical–speech signals of a 
remote radio station having a specific pulse structure. Comparison of the obtained results on the frequency 
of meteor phenomena with the data of known observation points allows us to speak about the effective 
operation of the newly created meteor monitoring system in the radio range. In the final part of the work, 
ways to improve the efficiency of recording meteor phenomena in the optical range based on the use of the 
latest radiation receivers are considered.
Keywords: meteoroids, meteor phenomena, monitoring methods, optical registration, radio observations, 
instrument complex.

Introduction

Meteor phenomena in the earth’s atmosphere 
that occur when relatively small solid celestial bod-
ies (meteoroids) moving at cosmic speeds invade it 
have been the subject of scientific research since the 
end of the XVIII century to the present, and scien-
tific interest in them has not weakened. At the same 
time, despite significant progress in the development 
of methods and material base of meteor astronomy, 
and, as a result, a significant increase in knowledge 
about the nature and statistics of meteor phenomena, 
there are a considerable number of important issues 
that need to be considered.

To a large extent, the existence of such issues 
(and approaches to their resolution) is due to the sto-
chasticity of the phenomenon. Meteors and fireballs 

are distinguished by the suddenness of their appear-
ance, which, together with the unpredictability of 
the direction and the high angular velocity of their 
movement across the celestial sphere, creates specific 
problems for their registration and, moreover, for de-
tailed study [1–4].

One of the most important practical tasks of me-
teor astronomy is the determination of the spatial 
concentration of meteoroids in the vicinity of the 
Earth’s orbit and its changes in time [5–7]. The value 
of this quantity is influenced by many cosmic factors. 
At the same time, knowledge of its magnitude is very 
important, first of all, from the point of view of the 
safe functioning of the space infrastructure of mod-
ern civilization. In addition to this practically signifi-
cant task, the problem of the most efficient registra-
tion of fireballs for organizing the subsequent search 
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for samples of extraterrestrial matter that fell on the 
Earth’s surface in the form of meteorites remains 
topical [3, 8 – 9].

It is impossible to ignore such a promising task 
as the registration of meteors generated by extremely 
friable bodies, as well as icy meteoroids. The fact of 
the existence of friable meteoroids is confirmed by 
the data of space missions, and ice bodies − by re-
peated finds of ice meteorites that fell to the Earth. 
However, the registration of meteors generated by 
friable, easily evaporated bodies is hardly possible 
using the instrumentation of modern meteor astrono-
my [1–2, 10]. The fact is that in the optical range they 
are not able to radiate intensely enough. And to apply 
the method of reflection of radio waves, one should 
hardly expect from them the appearance of plasma 
tracks with a sufficiently high concentration of free 
electrons.

It is quite obvious that the complex of these sci-
entific problems and tasks is interconnected. It is also 
obvious that their solution should be sought through 
the development and application of various new 
methods of monitoring the celestial sphere, and mon-
itoring to the maximum extent automated. Our work 
is devoted to the consideration of the results of efforts 
to create and material base for monitoring meteor ac-
tivity and the subsequent study of its capabilities.

Materials and methods 

А. Optical observations of meteors at the NKU 
Observatory

It is paradoxically, but only very recently real al-
ternatives to the human eye in terms of the efficiency 
of meteor detection appeared. At the same time, the 
use of visual methods for observing meteors, despite 
their historical merits, is a thing of the past. The rea-
sons for this are as the high laboriousness of such an 
observation process, and, unfortunately, the sufficient 
subjectivity of the data obtained. Therefore, today vi-
sual observations can at best be useful in testing the 
effectiveness of newly created instrument systems. 

On the market of scientific instruments, it is dif-
ficult to find equipment, which ready for use for me-
teor observations. Therefore, researchers, as a rule, 
use for this purpose either astronomical CCD arrays 
or digital cameras with appropriate short focus op-
tics [11–12]. One of the traditional approaches to 
the registration of meteors in the optical range is the 
use of meteor patrols of various designs. The Cen-
ter for Astrophysical Research (CAR NKU) used a 
specially made similar equipment. The appearance of 
the equipment and its scheme are shown in Figure 1. 
The basis for creating the equipment (Fig. 1) was the 
Canon 1000D digital cameras [13].

                                                 (a)                                                                                                          (b)

Figure 1 − Model (a) of the NKU Observatory meteor patrol and scheme (b) of the equipment: 
1 − Canon 1000D camera; 2 − exposure control unit; 3 − thermostat; 4 − storage device.
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The purpose of the patrol device elements is quite 
clear. Note that all elements were placed in a case 
with thermal insulation. At the same time, the ther-
mostat ensured the operation of the equipment at low 
temperatures, in particular, it protected the optical 
window from fogging. 

The experience of using the installation showed 
the insufficiently high sensitivity of the cameras, 
which recorded meteors no weaker than 4 magni-
tude. In addition, at least 7 recording devices are 
needed to cover the celestial sphere. This requires 
the creation of a bulky equipment. This forced us 
to abandon the further application of the considered 
construction.

Somewhat later, devices of the celestial sphere 
(or a significant part of it) panoramic viewing were 
used in monitoring the celestial sphere. One of them 
is the Arecont Vision Surround Video 180 panoramic 
camera, which is used in summer for video recording 
of the twilight segment of the sky and fields of noc-
tilucent clouds. To eliminate the influence of urban 
development, the camera was installed on a mast 18 
meters high.

The image of objects received by the camera can 
be output to a computer for real–time observation or 
recorded in video format. Figure 2 shows the snap-
shot of the twilight segment taken with the Arecont-
Vision SurroundVideo 180 series panoramic camera.

Figure 2 − The snapshot of the twilight segment taken with the ArecontVision 
SurroundVideo 180 series panoramic camera

However, despite the large viewing angle (180 
degrees in azimuth and 33 degrees in altitude), due to 
insufficient sensor sensitivity the camera proved to be 
of little use for detecting meteor tracks of moderate 
brightness. Increasing the sensitivity of this device 
is achievable by changing the settings of the camera 
control system to a lower frame rate. In normal mode, 
the camera frame rate is 1.5 frames per second. In this 
mode, luminaries with a brightness of at least – 3m 
(Venus, Jupiter) are clearly registered. When the fre-
quency is reduced to 0.1 frames per second, it is quite 
possible to get images of stars and bright meteors. In 
this case, it is advisable to use at least two panoramic 
cameras aimed at the zenith, with sensitivity bands 
orthogonal to one another. Under this condition, most 
of the meteors with extended tracks will be registered 
by the system.

Digital photographic cameras with an extremely 
wide field of view are used to monitor bright meteors 
and fireballs, during the passage of which meteorites 
can fall to Earth. To implement this approach, a fish-
eye lens (Sigma AF, focal length 10 mm, aperture 
f/2.8) was purchased. This lens used as a feeding op-
tics for the ST 3200 ME matrix (Fig. 3) [14]. The 
same picture shows a snapshot obtained using this 
system.

Figure 3 − a) Fisheye lens (top) and ST 3200 ME matrix;  
b) The image obtained by the camera. 

The tower of the RC–30 telescope is visible. A meteor is high-
lighted with a dotted line.

The use of this registration system is most effec-
tive in suburban conditions as far as possible from 
urban illumination. Therefore, the camera was used 
to shoot meteors by students and undergraduates liv-
ing in rural areas during the summer holidays.

The most effective in studying the activity of 
meteor showers was the use of an optical brightness 
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amplifier (due to the possibility of registering weak 
meteors). It is known, that even the expression of the 
brightness of meteors in stellar magnitudes (usual 
for an astronomer) is fraught with difficulties. Their 
cause is the movement of meteors. At the same time, 
visual estimates of the meteors brightness (for all their 
subjectivity) are closer to reality compared to photo-
graphic ones. The explanation lies in the inertia of the 
visual sensation of the eye, which is not characteristic 
of most physical light receivers. The light of the star 
and the part of the meteor track acts on the surface 
of the radiation receiver during completely different 
time intervals. For stars, this interval is determined 
only by the choice of exposure. But the image of the 
meteor track consists of elements, each of which was 
exposed to light for a much shorter time. Let’s imag-
ine that the meteor track fit on 1000 pixels. The dura-
tion of the phenomenon was 0.1 seconds. Then the 
light acted on each of the pixels for no more than 10−4 
seconds. In any situation, the effect of the action of 
a fixed light source will be more pronounced. That 
is, in order to objectively compare the brightness of 

meteors and stars, you need to take pictures of stars 
with exposures of approximately the same duration. 
In this case, only the rare brightest stars will be dis-
played on the images. Therefore, photographically 
we can register only the brightest meteors.

Thus, the study of meteor activity requires the use 
of either large lenses or technical means (sometimes 
quite complex in amplifying the light flux [11, 15]). 
At a certain stage of research, we tried to implement 
the latter direction by proposing to use an electron–
optical converter (EOC) on a microchannel plate 
MPN–8KM to obtain images of meteor tracks [16].

This is one of the best examples of this type 
equipment, manufactured by the Novosibirsk Instru-
ment–Making Plant (Fig. 4). The device is designed 
to observe objects in the dark, with natural illumina-
tion from the Moon and stars. Interchangeable lenses 
allow you to change the magnification from 1× to 4×. 
The electronic circuit of the device provides protec-
tion of the EOC from short–term illumination by in-
tense sources. The device can operate in the tempera-
ture range ± 40° C.

 
  Figure 4 − General view of the MPN–8KM device − on the left (1 − eyepiece with eyecup; 2 − lens;  

A − lens focusing unit; 3  infrared filter; 4 − battery pack), on the right is a device with a CANON–600D camera.

Important features of the device, which deter-
mine the prospects for its application in meteor ob-
servations, are the use of the EOC 2+ generation 
(microchannel image brightness amplifier), as well 
as the presence of adapters for attachment to photo 
and video cameras. According to the passport data 
of the device, the increase in the brightness of the 
image reaches 20,000 – 30,000 times. From the point 
of view of the penetrating power of the optics, this is 
equivalent to increasing the aperture by hundreds of 

times. In this case, the field of view is about 36 de-
grees! This value is comparable to the viewing angle 
of the human eye in visual observations of meteors.

The first observations with the help of the MPN–
8KM instrument were carried out on the night of 
August 12–13, 2015. The date, the epoch of the Per-
seid maximum, was chosen in order to obtain im-
ages of meteor tracks with the highest probability. 
The receiver was a CANON–1000D camera. The 
instruments were placed on an azimuthal tripod, 
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since compensation for the daily movement of the 
luminaries is not required at short exposures. The 
survey was conducted with the onset of astronomi-
cal night, in the absence of clouds at a point located 
at a distance of about 6 kilometers from Petropav-
lovsk. When shooting, exposures from 1.6 to 15 
seconds were used.

20 images of satisfactory quality were selected 
for analysis. At the same time, meteor tracks were 

confidently detected in 6 images (Fig. 5). It is inter-
esting that in two cases the same meteor was record-
ed on consecutive images. Perhaps this was possible 
because thanks to the significant amplification of the 
MPN8KM device. The system allows you to register 
the afterglow of a meteor trail, despite the short dura-
tion of the phenomenon. When using photographic 
emulsions, this is practically impossible, due to their 
low sensitivity.

Figure 5 − Image of the starry sky section (the constellation Perseus) 12.08.2015 18h.45m.12s. UTC 
 (exposure 6.0 s). A section with a meteor track is highlighted.

The expected number of meteors in visual ob-
servations can be estimated based on the maximum 
activity of the shower and the height of the radiant 
[1, 3]. In this case, this number was about 1.3 mete-
ors per minute [16]. Taking into account the size of 
the observed area (about 30 degrees), this estimate 
should be reduced to 0.3 meteors per minute. Dur-
ing the total exposure time (159 s), we can expect 
the registration of approximately one meteor with 
the naked eye. Photographing meteors on an emul-
sion would reduce this value by about 4–5 times. It 
is more difficult to estimate the efficiency of meteor 
registration by digital cameras. It can be based on 
a comparison of their sensitivity with photographic 
emulsions. When shooting the sky, the sensitivity 
of cameras at the level of 400 – 800 ASA units is 
used. Taking into account that the sensitivity of astro-
nomical films during long exposures is about 50 ASA 
units, the number of meteors recorded by a conven-
tional digital camera would be approximately twice 
as large as in visual observations.

Thus, in the considered experiment, the number 
of registered meteors exceeds their expected number 
in visual observations by about 10 times. In com-
parison with ordinary photographic observations, the 
gain would be from 30 to 40 times. Even compared 
to observations with digital cameras, the gain can be 
up to 4–6 times.

Registration of meteor phenomena in the radio 
range

Optical methods for observing meteor phenom-
ena are rapidly improving. However, these methods 
have fundamental limitations − the influence of neg-
ative meteorological conditions and illumination of 
the sky by the Moon. In addition, optical registration 
of meteors is completely impossible during daylight 
hours. At the same time, there are quite a lot of me-
teor showers operating during the daytime [1, 4, 17].

When studying meteor phenomena, their obser-
vations in the radio range are most free from pho-
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tometric and meteorological interference [1, 18–20]. 
Therefore, in the process of developing the instru-
ment base for meteor observations, a complex, which 
makes it possible to record meteor tracks in the radio 
range, was created at the CAR NKU [21].

The physical basis of the method is the existence 
of a plasma track along the meteor flight path. Such 
plasma track at altitudes ranging from 100 to 60 km 
can exist from fractions of a second to tens of sec-
onds, depending on the mass and speed of the body 
that created the meteor. This is enough to detect a 
plasma track due to the effect of radio waves reflected 
from it. Moreover, it becomes possible to study the 
temporal evolution of the track associated with atmo-
spheric effects on it at high altitudes [1–4]. The ideal 
for this would be the use of radars. Meteor radar is a 
good technological approach both for registering the 
occurrence of a phenomenon, but also for determin-
ing the coordinates of an object on the celestial sphere 
and its speed. However, the required equipment is 
very specific, its use requires the permission of the 
special services, and its use in the city is completely 
prohibited. Therefore, in the practice of a university 
observatory located in the city, radar observations of 
meteors are excluded.

There is another approach to the registration of 
meteor phenomena in the radio range. The functions 
of the radiation source and the receiver can be sepa-
rated. The source of radio waves (emitter) can be 
a powerful radio station operating in the range in 
which the ionosphere is transparent to radio waves. 
The observation method is as follows. The transmit-
ting station emits radio waves that scatter on the 
plasma tracks of meteors. The signal, partially re-
flected from the track, is accepted by the receiver 
in the form of a radio pulse, which is then analyzed 
[18–20, 22].

Then, to register meteors, it is enough to have an 
external antenna, a sensitive FM (65–108 MHz) ra-
dio receiver, a computer for recording and processing 
information obtained during the observation. Besides 
that, it is necessary to select the optimal frequencies 
of the radio range, where there is no permanent pres-
ence of local stations, but there are powerful distant 
stations at distances convenient for meteor reflec-
tions. The choice of frequency depends on the geog-
raphy and the location of the antenna and receiver. 
The radio station should be located at a distance of 
500 – 2000 km from the receiver outside the zone of 
its direct hearing (up to 50 km).

The reception of the reflected signal of the radio 
station lasts from fractions to units of seconds, and 
the time profile of this musical–speech signal (MSS) 
is characterized by an instantaneous appearance and 
a smooth decline (signal attenuation). This makes it 
possible to separate meteor signals (MSS) from sig-
nals of a different nature that may appear on the air. 
Note that the number of MSS depends not only on 
meteor activity, but also on other factors. These in-
clude the number and time of operation of radio sta-
tions on this wave, the state of the ionosphere, factors 
of solar activity.

The instrument complex for recording meteors in 
the radio range, created at the SKU, includes a dipole 
antenna 12 meters long, oriented in the north–south 
direction, a USB FM tuner and a laptop (Fig. 6). In 
Figure 6, the number 1 indicates the monitor for dis-
playing the status of the workstation. The HDTV 
program is visible on it, with the help of which the 
desired FM station is selected. The current waveform 
record is shown on the laptop screen in real time. 
Bursts of meteor reflections and interference are visi-
ble. Number 2 denotes a network drive that stores ob-
servational material in real time for further process-
ing. Number 3 indicates the speakers that allow you 
to hear the signal from the FM tuner. FM receiver 
(indicated by number 4) is connected to a laptop that 
processes data using the standard HDTV program 
that comes with it. It also serves as a filter that re-
moves most of the interference. The reception was 
tuned to the transmission frequency 89.8 MHz of the 
FM station located in Perm, at a distance of 1262 km 
from Petropavlovsk. To select a station, the program 
http://www.fmlist.org/ [23] was used, which displays 
information about all AM and FM transmitters in the 
world. The number 5 indicates a USB – oscilloscope 
connected to a laptop. It was used to record oscillo-
grams using the Data Recorder module of the Multi 
VirAnalyser program.

Observations at the indicated frequency were 
carried out during the daytime and at night during 
the seasons of 2019 and 2020 and gave interesting 
results. A large number of events similar to me-
teor phenomena have been registered. The average 
number of such phenomena per day was about a 
hundred, with an average pulse duration of about 
0.4 seconds. The most important was to obtain 
evidence that the recorded pulses are associated 
precisely with the reflection of radio waves from 
plasma meteor tracks.
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Results and discussion

In optical observations of meteors, it is quite easy 
to identify their images. In addition to them, only fly-
ing apparatuses are fast moving objects in the celes-
tial sphere: satellites and airplanes. Both of them in 
the pictures are quite different from meteors, and they 
do not appear in the sky often.

When registering radio waves reflected from 
plasma meteor tracks, there are difficulties associ-
ated with various kinds of interference: natural and 
technogenic. Important criteria for difference are the 
temporal structure of the radio pulse and its duration. 
In this case, it should be taken into account that the 
parameters of the reflected pulse are determined by 
the concentration of free electrons per unit length of 
the plasma track. “Saturated tracks” with an electron 
density of more than 2∙1014 electrons per meter re-
flect radio waves most effectively (virtually mirror 
image). Such tracks are created by quite massive par-
ticles that generate meteors brighter than 5 magni-
tude. In this case, radio waves are reflected in much 
the same way as from a metal surface. 

At lower concentrations of free electrons, they 
talk about “unsaturated” meteor tracks. In this case, it 
is more correct to talk not about reflection, but about 
the scattering of radio waves. In both cases, there is 
an increase in the intensity of the reflected signal, and 
after it reaches a maximum, a decrease. At the same 
time, the duration of the reflected pulse is noticeably 
longer for “saturated” tracks; it can be up to ten sec-
onds. Here, the intensity of the reflected signal gradu-
ally increases at the beginning, while its maximum 
has the character of a plateau. For “unsaturated” me-
teor tracks, the duration of the reflected pulse does 
not exceed 1 second. 

They are characterized by a very rapid increase 
in signal intensity, a sharp maximum and its rapid 
fall according to an exponential law. The relaxation 

time is 0.3 – 0.5 seconds. In both cases, the reflected 
radio pulses are characterized by a discontinuous 
structure (with a characteristic time of hundredths 
of a second), which is explained by the interference 
of radio waves reflected from different parts of the 
meteor track [21].

These signs made it possible to identify meteor 
radio echoes in the records and study the statisti-
cal daily and seasonal patterns of their appearance. 
Comparing the results obtained with the data of many 
other observers, it is possible to estimate the effec-
tiveness of the newly created installation and the ad-
equacy of the applied research methodology.

Important features of the daily course of meteor 
activity are the presence of a morning (about 06:00 
local time) maximum and an evening (about 18:00 
local time) minimum in the number of meteors. In 
this case, the time dispersion of the maximum and 
minimum positions is about 2 hours. It’s clear that 
sporadic meteors are considered in this case, since 
the presence of an active meteor shower at the mo-
ment can radically change the picture. It is especially 
important to take this into account for meteor show-
ers with circumpolar radiants (Cassiopeids, Perseids, 
Draconids, and others). Figure 7 shows the daily dis-
tribution of meteor reflections on August 13, 2019, 
obtained at the CAR NKU.

This distribution compares well with the data of 
other observers shown in Figure 8.

The dynamics of the daily course of meteor phe-
nomena recorded in the radio range throughout the 
month is shown in Figures 9 and 10. It is obvious 
that the month with an active meteor shower will be 
the most indicative for the study of the correct opera-
tion of the system. In this case, an excess of the daily 
number of meteors in the epoch of maximum will be 
detected. One of the best periods in this case should 
be considered August with its giant shower, the Per-
seids [25].

Figure 6 − Antenna (upper part) and an instrument complex  
for registering meteors in the radio range.
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Figure 7 − The daily distribution of meteor reflections on August 13, 2019, 
CAR NKU, Petropavlovsk

Figure 8 − Daily distribution of meteors for 13.08.2019, data from Mario Bombardini, Italy [24].

 Figure 9 − Distribution of the daily number of meteors for August 2019  
according to radio observations at the CAR NKU, Petropavlovsk.
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Figure 9 clearly shows a wide maximum of 
Perseid activity from August 12 to 16 with a sharp 
peak on August 13. The relatively high meteor 
activity on August 1 can be associated with the 
combined action of the Cassiopeid and δ – Aquarid 

showers near this date, and the increase in meteor 
activity on August 23 with the simultaneous action 
of several weak meteor showers. Among them, the 
poorly studied ϰ–Cygnids meteor shower is best 
known [25].

Figure 10 − Distribution of the daily number of meteors for August 2019  
according to radio observations by F. Verbelen, Kampenhout (Belgium)  

at a frequency (49.99 MHz) [26].

Comparison of the radio observations results of 
the meteor phenomena frequency presented in Fig-
ures 9 and 10 shows their good mutual agreement. 
Thus, it can be argued about the achievement of a 
fairly confident registration of meteors by the radio 
echo method with the help of instruments available 
at CAR NKU.

Conclusions 

We think that the combination of both optical 
and radio observations of meteor phenomena will be 
most effective in studying the features of the distribu-
tion of meteoroids in the vicinity of the Earth’s orbit. 
At the same time, as noted, the methods of optical 
registration of meteors require their further develop-
ment. And there are several possibilities here.

So the use of the new camera CANON 2000 D 
[27] could be an alternative to installing a meteor pa-
trol. This camera in combination with a wide–angle 
lens CANON ZOOM LENS EF–S 10–22 mm has 
proven itself in the implementation of a panoramic 
view of the twilight segment in the summer. The field 
of view of a CANON 2000 D camera with a wide–
angle lens is more than 90 degrees in azimuth. The 
camera has a higher sensitivity compared to previous 
models. With its help, an extensive set of high–qual-
ity images of noctilucent clouds in the 2021 season 

was obtained. In the same season, test observations 
of the Perseids were also carried out (Fig. 11), which 
made it possible to obtain high–quality images of 
meteors. 

 

 
 

Figure 11 − Perseid meteors images taken with CANON 2000 
camera with CANON ZOOM LENS EF–S 10–22 mm lens.
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These results give good prospects for the imple-
mentation of new generation meteor patrols. In the 
future, it is planned to install three such cameras on a 
common tripod using a tracking module.

The use of an optical image brightness am-
plifier in the investigation of little–studied weak 
meteor showers is very promising. At the same 
time, observations of meteors of the ϰ–Cygnids 
shower are the most promising. In addition, with 
the use of this amplifier, it is planned to conduct 
experiments on the registration of meteors in the 

near infrared range. This is associated with the 
possibility of the registration of the meteors gen-
erated by extremely friable bodies, as well as icy 
meteoroids.

In addition, to register bright meteors and fire-
balls, a new All Sky camera ASI224VC with an 
Arecont 1.55 lens was purchased (Fig. 12 on the left). 
The camera is equipped with a protective acrylic 
dome and can work offline with recording informa-
tion on a micro SD card. The field of view of this 
camera is 180 degrees [28].

Figure 12 − All Sky ASI224VC camera with Arecont 1.55 lens.

However, the highest expectations are associated 
with the new highly sensitive CANON RF camera 
[29], the use of which will make it possible to per-
form video recording of meteor phenomena with 
characteristics that are noticeably superior to their vi-
sual observations. Unlike previous models, this cam-

era is distinguished by a very high light sensitivity, 
which makes it possible to register meteors up to 7–8 
magnitudes. The use of this camera in conjunction 
with the tracking device Sky–Watcher Star Adven-
turer will greatly expand the possibilities of optical 
monitoring of meteor phenomena.
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