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Fireball recorded at Harskut (Hungary) on 26th October 2022, at 01h43m UT
(the camera clock was not adjusted for a long time so the time is not very accurate).
Despite the thin clouds the persistent train of the fireball was visible for more than 10 minutes.
(Credit Monika Landy-Gyebnar).
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In 2022, the Global Meteor Network identified 159 meteors as possible October Camelopardalids (OCT#281), 139
of these within a short time interval of 192.3° < Jp < 192.75°. The time of maximum activity occurred at
4o =192.55° corresponding to 2022 October 06, 03"15™ UT. The activity level at maximum with a ZHR of 5 should
catch attention of experienced visual meteor observers watching under good circumstances. The radiant has a small
diameter of only few degrees and the orbital element diagrams show a very compact concentration of orbits. With
a Tisserand value relative to Jupiter, 7 of about 0.5 and an orbital period P of about 92 years, this meteoroid stream
has all characteristics of a prograde long-period comet shower.

1 Introduction

The poorly known October Camelopardalid (OCT#281)
meteor shower has been occasionally spotted in 1902, 1942,
1976 and 2005, it was first documented by Jenniskens
(2006). In later years the shower occurred in the data
collected by the major video meteor networks, EDMOND,
SonotaCo and CAMS. When CAMS BeNeLux registered
as many 37 orbits of this shower during a clear night on
5—6 October 2018, the available data was used for a detailed
analysis. The history of the shower has been summarized at
the occasion of this analysis (Roggemans et al., 2019b).

Meanwhile a few years more data became available for
CAMS, SonotaCo as well as for the new Global Meteor
Network. The October Camelopardalid activity displayed a
distinct activity 5-6 October 2022 on the radiant
distribution map obtained by the Global Meteor Network.
The well covered activity recorded in 2022 justifies another
analysis dedicated to this shower, using the knowledge
obtained from previous returns. Figure I shows the
compact OCT#281 radiant as a bright spot on a 24-hour
map, no trace of activity can be seen on the plots of one day
before or one day later. Apart from some outliers the shower
activity seems limited to about half a day.

Sun-centered geocentric ecliptic coordinates

Figure 1 — The radiant map during the time interval 192.01° < 1o < 192.96° (2022 October 5, 14"05™ to October 6, 13"13™ UT). The red
arrow indicates the bright spot of the very compact OCT#281 radiant in Sun-centered geocentric ecliptic coordinates.
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Figure 2 — October Camelopardalid recorded by BEOOOE (Assenede, Belgium) at 2022 October 6, 02"48™54% UT, trajectory solved with

BE0001, BE0005 and BEOOOD.

Figure 3 — October Camelopardalid recorded by BE0007 (Genk,
Belgium) at 2022 October 6, 00"51m26% UT, multi-station with
CZ0002 and FR0006.

Figure 4 — October Camelopardalid recorded by BE0005
(Grapfontaine, Belgium) at 2022 October 6, 02"00™09 UT, multi-
station with BE0008, UK0004, UK001P, UK002C, UK0034,
UK0041, UK004C, UKO005P, UK006B, UK006D, UKO007B,
UKO007E, UK007H and UK007U.

Figure 5 — October Camelopardalid recorded by BE000S (Genk,
Belgium) at 2022 October 6, 02"00m09% UT, same meteor as in
Figure 4, triangulation based on as many as 15 camera stations!

Figure 6 — October Camelopardalid recorded by FR000X
(Hagnicourt, France) at 2022 October 6, 04h40m31% UT,
triangulated with BEO0OO1, BE0005, BE0009, BEOOOB, BEOOOC,

BE000J, UK0004, UK003W and UK0007W.
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Figure 7 — October Camelopardalid recorded by UK0004
(Eastbourne, United Kingdom) at 2022 October 6, 04040™31% UT,
triangulated with BE0O0O1, BE0O00S, BE0009, BE000B, BE0OOC,
BE000J, FR000X, UK003W and UK0007W.

UKooo4
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BEQOOG, ™ ’.L /
BE0OOB -
BE00O1

Figure 8 — Meteor map showing the trajectory for October 6,
04"40™3 15 UT and the stations that contributed to its triangulation.

The Global Meteor Network collected 1607 orbits during
the night of 2022 October 5-6 (192.01° </lp < 192.96°).
The October Camelopardalids did not display any
spectacular events. A selection of imaged OCT meteors is
shown in Figures 2 to 7. Interested readers can find the
trajectories and contributing camera stations on the Meteor
Map! provided by Tammo-Jan Dijkema. Figure 8 shows a
screenshot of the Meteor Map with the trajectory obtained
for the meteor shown in Figures 6 and 7. All details about
the Meteor Map and how to use this has been presented in
an article (Dijkema, 2022).

2 The GMN data

The Global Meteor Network identified 254 orbits as
October Camelopardalids since 2019. This identification
has been made based on a list of known meteor showers
(Jenniskens et al., 2018) for orbits recorded within 1° in
solar longitude of the known activity period, with the
radiant within 3° relative to the known radiant position and
with a geocentric velocity v, within an interval of 10%
relative to the reference geocentric velocity (Moorhead et
al., 2020). Details about the methodology, theory and
results of the Global Meteor Network can be found in Vida
et al. (2019; 2020; 2021).

In 2022 alone, as many as 159 OCT#281 orbits were
counted while the numbers in previous years were more

! https://tammojan.github.io/meteormap/
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modest with 57 in 2021, only 11 in 2020 and 27 orbits in
2019. Weather circumstances as well as the number of
contributing GMN cameras may explain the variation from
year to year. Short duration showers can be easily missed;
therefore, cameras are needed at as many sites as possible.

The shower identification based on a reference list, radiant
position and velocity, is not absolute, but has a good
probability that the meteor may belong to the shower. This
shower association still risks including sporadics. To
eliminate these, we should look at the orbits to remove
outliers that deviate too much from the mean orbit. This can
be due to errors, mainly the velocity determination being
very sensitive to measurement inaccuracies, or just ‘noise’
caused by look-alike sporadics. Whatever the cause may be,
such outliers or noise should be removed to establish a
reliable mean orbit.

When the 2018 analysis was made our knowledge about this
shower was almost nonexistent. The samples to search for
possible OCT-orbits were taken over a rather long range in
solar longitude, a wide radiant area in equatorial
coordinates and a large interval in velocity. Meanwhile we
know that the activity of the shower is very short, therefore
in this study we limited the period to search for OCT orbits
to only 3 degrees in solar longitude. With a declination
between 74° and 84°, the equatorial coordinates were not
the best choice to define the radiant area to search for orbits.
The Sun-centered coordinates offer a better alternative. To
search for OCT orbits, we selected our sample within the
following intervals:

o 191°<ip<194°

o 273°<1-10<290°

o +57°<p<+67°

e 39 km/s <vy <51 km/s

The GMN data? has 266 orbits that fulfill these conditions.
This sample has been searched with an iterative procedure
to locate the best fitting mean orbit for a concentration of
similar orbits. The method used for this has been described
before (Roggemans et al., 2019a) and combines three
classic discrimination criteria, considering different classes
for the degree of similarity. The discrimination criteria used
in this method are that of Southworth and Hawkins (1963),
identified as Dsy, Drummond (1981), identified as Dp, and
Jopek (1993), identified as Dy. The method to compute the
mean orbit during the iteration process has been described
by Jopek et al. (2006).

We define five different classes with specific threshold
levels of similarity:

o Low:Dsy<0.25& Dp<0.105 & Diy<0.25;

e Medium low: Dsy<0.2 & Dp<0.08 & Dy <0.2;

e  Medium high: Dsy < 0.15 & Dp < 0.06 & Dy < 0.15;
e High: Dsy<0.1 & Dp<0.04 & Dp<0.1.

e  Very high: Dsy <0.05 & Dp<0.02 & Dy < 0.05.

2 hitps://globalmeteornetwork.org/data/traj_summary_data/
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These classes allow us to distinguish the degree of
concentration and dispersion of the particles within the
meteoroid stream. The iterative search identifies 239 orbits
with low threshold similarity of which as many as 121 fit
the very high threshold similarity. The mean orbits for each
threshold class of similarity are listed in Table 1. The values
are almost identical regardless the class of similarity.

Table 1 — The mean orbits for the final selection of Global Meteor
Network orbits with five different threshold levels on the D-
criteria.

tow T M w0
Ao 192.53°  192.53° 192.53° 192.53° 192.53°
Og 167.9° 167.9° 167.9° 167.9° 167.9°
Og +78.6°  +78.6°  +78.6°  +78.6°  +78.6°
Vg 45.8 45.8 45.8 45.9 459
A-lo  281.8°  281.8°  281.8°  281.8°  281.8°
B +61.9°  +61.9° +61.9° +61.9° +61.9°
Hp 108.3 108.3 108.3 108.4 108.4
He 95.5 954 95.5 95.4 95.1
a 17.9 18.3 19.0 19.5 204
q 0.9901  0.9903  0.9905  0.9907  0.9907
e 0.9447  0.9460 09479 09492 09516
0 169.17°  169.24° 169.19° 169.05° 168.94°
Q 192.54°  192.54° 192.54° 192.53° 192.53°
i 717 T77.772° 77.81° 77.86° 77.91°
I 1.71° 1.77° 1.73° 1.58° 1.46°
T 0.55 0.54 0.53 0.52 0.51
N 239 229 211 172 121

19 of the 254 orbits classified as OCT#281 by GMN fail to
fit the low threshold similarity. In all these cases a too large
or too small value for the eccentricity e makes the orbit fail
to fit with the mean orbit derived by the iterative procedure.
The eccentricity depends mainly on the velocity and the
uncertainties on the velocities are rather small, in the order
of £0.01 to £1.2 km/s at most, suggesting that these may be
sporadics mistaken as OCT shower members at the initial
shower classification. On the other hand, two orbits
classified by the GMN as sporadics, and two orbits
classified as October 6-Draconids (OSD#745) are
considered as OCT#281 orbits as these fit the similarity
criteria. Taking a preliminary defined radiant position and
velocity range to make a first assessment of the shower
association risks to include some sporadic events fitting
these criteria by chance, while real shower members may
be missed as the radiant size is not exactly known.

Most of the October Camelopardalid activity seems to be
concentrated within about half a day of activity. Figure 10
shows the flux and corresponding zenithal hourly rate for
all years together (2019-2022), assuming a population
index = 2.5 as there weren’t enough meteors from single
stations to determine a population index. Figure 11 shows
the profile based on 2022 only. The flux at low levels and

outside the peak is probably completely caused by
sporadics, as there is no sporadic contamination suppression
applied to the flux plots. The methodology to compute the
flux and derived ZHR values has been explained in Vida et
al. (2022). With a maximum ZHR of about 5, the shower
activity should catch the attention of any experienced visual
observers. However, any uninformed casual observer will
most likely not notice anything unusual at all.

All OCT-orbits that fit the similarity criteria were detected
in the interval 191.25° </ <193.58° which includes all
outliers. The main activity of this shower was limited to
192.3° < Ap < 192.75°, or about 11 hours. This is in good
agreement with Koseki (2021, page 166). The activity
profile could be also reconstructed as a percentage of the
number of OCT orbits relative to the number of sporadic
orbits. In Figure 12 the different classes of similarity
contributing to the shower activity show that the main
activity consists of very similar orbits. Short duration
meteor showers like this can be easily missed when the
observing window suffers bad weather interference or a
lack of camera coverage.

The velocity range with 41.78 km/s < v, <48.77 km/s, is
smaller than what we assumed to select the search sample.
A range of 10% more or less than the mean geocentric
velocity of 45.8 km/s definitely covers all possible orbits.

80 4 —— Dispersion {median offset) = 0.52 deg

Offset from model radiant (deg)

Figure 9 — The median offset from the mean radiant.

The median offset from the mean radiant as defined by
Moorhead et al. (2021) is 0.52° (Figure 9). This makes the
shower very compact and non-evolved, possibly young.
The compactness of the shower appears also in the radiant
plot with most orbits clustered within a radiant with few
degrees in diameter. This is very well visible in the
equatorial geocentric coordinates, although being at high
declination (Figure 13). The compactness of the radiant is
even more striking in Sun-centered ecliptic geocentric
coordinates (Figure 14). Apart from some outliers with a
low similarity threshold, most orbits share a very compact
radiant area. Taking a close-up color coded for the
geocentric velocity, we see that the outliers at higher
ecliptic latitude are slower and those at lower ecliptic
latitude faster compared to the concentration of orbits
(Figure 15).

© eMeteorNews
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October Camelopardalids, v = 47.0 km/s, s = 1.99, r = 2.50
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Figure 10 — The flux and corresponding ZHR profile for the October Camelopardalids (OCT#281) based on GMN data collected during
the period 2019-2022.
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Figure 11 — The flux and corresponding ZHR profile for the October Camelopardalids (OCT#281) based on GMN data collected during
2022.
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Figure 12 — Percentage of OCT#281 orbits relative to the number
of sporadic orbits for the GMN shower identification and the
different classes of similarity.
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Figure 15 — The radiant plot for the OCT-orbits in Sun-centered
ecliptic coordinates color coded for the geocentric velocity.
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Figure 13 — The radiant plot for the OCT-orbits in equatorial
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Figure 16 — The distribution of the inclination i against the
longitude of perihelion /7 for the OCT orbits, color coded

classes. according to the similarity classes.
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Figure 14 — The radiant plot for the OCT-orbits in Sun-centered
ecliptic coordinates, color coded according to the similarity
classes.
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stream (Figure 16). A closer look at the velocity variation
shows the faster OCT meteoroids at higher inclination and
the slower meteoroids at lower inclination with a dense
concentration near i = 77.8°. Also, the spread in longitude
of perihelion is very narrow (Figure 17).

The distribution of the eccentricity e against the longitude
of perihelion 77 shows several outliers with e > 1
(Figure 18). With a mean eccentricity of about 0.95 we are
close to the parabolic limit, even a small error in the velocity
measurement can result in a hyperbolic orbit. The close up
in Figure 19 shows the spread in geocentric velocity, the
higher the velocity, the higher the eccentricity value.

Figure 20 shows the distribution of the inclination 7 against
the perihelion distance g. Apart from some outliers the bulk
of the orbits are concentrated within a small range.
Figure 21 shows the corresponding velocity distribution
with higher velocities at higher inclination.
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Figure 18 — The distribution of the eccentricity e against the
longitude of perihelion /7 for the OCT orbits, color coded
according to the similarity classes.
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Figure 19 — The distribution of the eccentricity e against the
longitude of perihelion /7 for the OCT orbits, color coded for the
geocentric velocity.
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Figure 20 — The distribution of the inclination i against the
perihelion distance ¢ for the OCT orbits, color coded according to
the similarity classes.
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Figure 21 — The distribution of the inclination i against the
perihelion distance ¢ for the OCT orbits, color coded for the
geocentric velocity.
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inclination i for the OCT orbits, color coded according to the
similarity classes.



2023 -1

eMeteorNews

e versus i OCT

1.15 -

48
1.10

1.05 - e o

S
o

1.00

0.95 -

&
Vy (km/s)

0.90 s
L]

0.85 A .0

43
0.80

42

Figure 23 — The distribution of the eccentricity e against the
inclination i for the OCT orbits, color coded for the geocentric
velocity.
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Figure 24 — The distribution of the eccentricity e against the
perihelion distance g for the OCT orbits, color coded according to
the similarity classes.
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Figure 25 — The distribution of the eccentricity e against the
perihelion distance g for the OCT orbits, color coded for the
geocentric velocity.

The distribution of the eccentricity e against the inclination
i (Figure 22), shows the same distorted pattern as in
Figure 18 affected by hyperbolic orbits caused by the
uncertainties on the velocity measurement. The velocity
distribution in Figure 23 shows the spread from the left
bottom corner with lower eccentricity and inclination

8

towards the upper right corner with higher inclination and
eccentricity. Most of the orbits are concentrated within a
narrow range around the mean values.

The distribution of the eccentricity e against the perihelion
distance g (Figure 24) also shows a compact concentration
of orbits with outliers which were recorded with lower or
higher velocities than the main concentration (Figure 25).
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Figure 26 — The histogram for the distribution of the perihelion
distance q.
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Figure 27 — The histogram for the distribution of the eccentricity
e.
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Figure 29 — The histogram for the distribution of the longitude of
perihelion /7.

The spread in the main orbital elements g (Figure 26), e
(Figure 27), i (Figure 28) and I (Figure 29) also confirm
the compactness of this meteoroid stream. Only the
eccentricity appears more dispersed due to the effect of the
velocity being close to the parabolic limit.

With a Ty value of about 0.5 and a long period orbit (P about
92 years) the OCT#281 appears to be of the type of prograde
long-period comet showers. So far, no parent comet is
known for this meteoroid stream. With a heliocentric
velocity v, close to the parabolic limit of 42.1 km/s at the
Earth orbit, even small errors on the velocity determination
can result in hyperbolic orbits.

3 Comparing to other networks

We can compare the results obtained by the Global Meteor
Network with some other public available datasets of
meteoroid orbits. For this purpose, we can search the orbit
datasets made available for EDMOND (Kornos et al.,
2014), CAMS (Jenniskens et al., 2011) and SonotaCo
(SonotaCo, 2009). The same selection criteria and iterative
procedure has been applied to locate the mean orbit for
these datasets as described above for the GMN orbit data.
We also checked older photographic meteor orbit lists, but
we couldn’t find any single orbit matching the October
Camelopardalid orbit. For reason of cost effectiveness
photographic meteor campaigns were limited in time, often
covering mainly well-known shower activity. All year
around all-sky coverage by fireball networks also produces
orbit data, but this orbit data is a magnitude less in accuracy
compared to the typical small field of view video optics.
Radar orbits were not checked for the obvious reason that
meteor orbits obtained by radar from the past tend to be
rather inaccurate.

The CAMS network has 41 possible OCT orbits recorded
between 2011 and 2016. Only 12 orbits fit the very high
threshold similarity criteria, used for the final best fitting
mean orbit for this dataset. SonotaCo has 56 possible OCT
orbits recorded between 2007 and 2021 with 22 orbits
fitting the very high threshold similarity criteria for its mean

© eMeteorNews

orbit. EDMOND has 69 possible OCT orbits collected
between 2010 and 2016. 17 of these orbits could be used to
compute a mean orbit based on the very high threshold
similarity criteria. The results for the different datasets are
in good agreement.

In Table 2 we compare the final mean orbit for the different
datasets with the very high similarity threshold (Dgy < 0.05
and Dp < 0.02). SonotaCo has rather few matching orbits
for the October Camelopardalids mainly because this period
of the year often brings bad weather circumstances in Japan.
The main difference with the results of the 2018 analysis
(Roggemans et al., 2019) is that the selection criteria for this
study are reduced to the time interval of 3 degrees in solar
longitude against 25 degrees in the 2018 analysis. Most
matching orbits beyond the short activity interval are
isolated events that can be regarded as noise, or with other
words sporadics that resemble the OCT orbit by pure
chance.

Table 2 — The mean orbit obtained by the Global Meteor Network
compared to the mean orbits obtained for independent datasets
with meteoroid orbits obtained by CAMS, SonotaCo and
EDMOND, all for the very high threshold similarity class
(Dsi<0.05 & Dp <0.02 & D < 0.05).

GMN CAMS SonotaCo EDMOND

Jo (°) 192.53°  192.61°  192.57°  192.55°
ag (°) 167.9° 169.1° 168.1° 168.7°

5 (%) +78.6°  478.6°  +78.6°  +78.6°
ve (km/s) 459 46.0 457 453
J—70(°) 281.8°  282.2°  281.9°  281.9°
£(°) +61.9°  +622°  +62.0° +62.0
Hp (km) 108.4 109.1 107.9 107.2
He (km) 95.1 97.0 95.1 923
a (AU) 204 222 17.8 12.5

q (AU) 09907 09907 09906  0.9904

e 09516 09553 09445  0.9210

o () 168.94°  168.94°  168.88°  168.88°

Q) 192.53°  192.56°  192.57°  192.55°

i (%) 7791°  7784°  7781°  77.36°
11 (°) 1.46° 1.50° 1.45° 1.43°
T 0.51 0.49 0.55 0.68

N 121 12 22 17

4 Conclusions

The October Camelopardalids (OCT#281) caught attention
with 159 orbits identified by GMN in 2022. This long-
period comet type shower displayed its main activity in the
short interval 192.3° < 19 < 192.75°. The time of maximum
activity occurred at 1o =192.55° corresponding to 2022
October 06, 03" 5™ UT. The activity level at maximum with
a ZHR of 5 should catch attention of experienced visual
meteor observers watching under good circumstances.
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The radiant has a small diameter of only few degrees. The
median offset from the mean radiant is 0.52°. This makes
the shower very compact and non-evolved, possibly young.
The compact nature of this meteoroid stream appears also
in different diagrams. Rather few dispersed outliers appear
in the graphs with exception for the diagrams with the
eccentricity e which is the most sensitive orbital parameter
for the uncertainties on the measured velocity as the
heliocentric velocity is close to the escape velocity from the
Sun at the Earth orbit.

Showers with a short activity period of less than 1 degree in
solar longitude are easily missed due to bad weather
circumstances or poor camera coverage. So far there is no
indication for a periodicity in strong October
Camelopardalid activity. No parent body has been found for
this meteoroid stream.
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Orionids 2022 by worldwide
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The Orionids are one of the major meteor showers in October. It is known that the annual maximum occurs around
J0=208°. In 2022, some possible unusual activity was detected around 1o = 205.2° (October 18, 22'30™ UT) by
the International Project for Radio Meteor Observations (IPRMO). The calculated activity level was 0.7 £ 0.2 and
the estimated ZHR, was 39 = 4. Besides there were more long echoes in 2022 than past years.

1 Introduction

The Orionids are one of the major meteor showers during
the month of October. The peak occurs at 1o =208° with a
ZHR =20 for visual observations (Rendtel, 2021).
Although high activity has been observed in 2006-2008
(Arlt et al., 2008) and strong activity was also detected in
radio meteor observation (Steyaert, 2014), a very weak
activity has been detected in recent years.

Radio meteor observations make it possible to observe even
with bad weather and during daytime. The International
Project for Radio Meteor Observations (IPRMO)* was
organized in 2001 (Ogawa et al., 2001). It has as purpose to
monitor and analyze meteor shower activity continuously.
Besides, Radio Meteor Observations Bulletin (RMOB)? is
providing worldwide radio meteor data on its website.

Although there was no unusual activity predicted for 2022,
this paper reports a possible unusual activity.

2 Method

This research adopted two methods for estimating meteor
shower activity. One is the Activity Level Index which is
used by IPRMO (Ogawa et al., 2001). Another method is
the estimated ZHR, (Sugimoto, 2017). This index is
estimated by using the Activity Level index and a factor
named Sp.s Which translates this to the ZHR,. This method
is very useful to compare radio meteor observations to
visual observations.

3 Results

3.1 Activity Level Index

Figure 1 shows the result based on the calculation of the
Activity Level using 46 sets of observing data from 14
countries. The solid line shows the average value for the

4 https://www.iprmo.org
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period of 2004-2021. The peak occurred at 1o =205.21°
(October 18, 22"30™ UT).

Figure 2 displays the estimated components by using the
Lorentz profile (Jenniskens et al., 2000). One is the usual
annual activity which had a peak around Ao =208.77°. The
other component shows a possible unusual activity. The
maximum activity level was 0.4 and the Full Width of Half
Maximum (FWHM) had —3.0hours/+4.0hours.

2.0 : : IPRMO
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Figure 1 — Activity Level Index of the Orionids 2022. (the line is
the average for the period of 2004-2021).
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Figure 2 — Estimated Components using the Lorentz Profile (the
curve with triangles represents the annual activity, the curve with
the circles is the possible unusual activity. The line is the total of
both components. Circles with error bars show the Orionids in
2022.

5 https://www.rmob.org
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3.2 Estimated ZHR-

Figure 3 shows the result of the ZHR, using 40 datasets of
observations. The maximum ZHR, reached 39+4 at
Ao =205.21°. A solid line represents the average value for
the period of 2012-2021. The beginning of the unusual
activity was observed at 1o = 205.05° (October 18, 18"30™
UT). After the maximum, the unusual activity was over
around Ao =205.46° (October 19, 04'30™ UT). Table 1
shows the numeric details for the profiles of the estimated
ZHR, and the Activity Level Index.

Sugimoto H.
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Figure 3 — The estimated ZHR: of the Orionids 2022. (the line is
the average for the period of 2004-2021).

Table 1 — The estimated ZHR, and Activity Level Index (4L).

Time (UT) Ao ZHR, Activity Level
©) N ZHR- N AL
Oct. 18 15"30m  204.922 8  12+2 13 0.1202
Oct. 18 16"30m  204.963 9 153 12 0.120.2
Oct. 18 17"30m  205.005 9  18+4 12  0.4%0.1
Oct. 18 18M30m  205.046 9  29+6 11 -0.1£0.1
Oct. 18 19"30m  205.087 10 37+4 12 0.4+02
Oct. 1820M30™  205.129 10 376 14 0.5x0.3
Oct. 1821M30™  205.170 8  37+3 12 0.3%03
Oct. 1822130m 205212 8 394 20 0.7x0.2
Oct. 1823130m  205.253 19  36x5 22 0.50.1
Oct. 19 0h30™  205.294 18 305 20 0.6x0.2
Oct. 19 1M30™ 205336 16 1943 19  0.2%0.1
Oct. 192M30m 205377 15 2242 19  0.4+0.1
Oct. 193030™ 205418 15 21+3 19  0.1£0.1
Oct. 194M30m 205460 17 15+2 18  0.2%0.1
Oct. 195030™ 205501 12 1643 20  0.2+0.1

3.3 Long Echoes

A strong overdense meteor echo, also called “Long Echo”
has been often observed. An echo during more than 20
seconds is defined as a Long Echo. Figure 4 compares the
number of long echoes per day in 2022 with past years in
Japan. The number of long echoes was twice the average
number during past years on October 19.
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(average for Japanese seven observing stations)
N~
T

Averarge Long Echoes per day

(=)

Oct.18  Oct.19  Oct.20

Date(LT)
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Oct.22

Figure 4 — Comparison of the number of long echoes for different
days in 2022 and past years at Japanese observing stations. (circles
means the average for the period of 2016-2020).

4 Discussion

Although radio meteor observations detected a possible
unusual activity of the Orionids in 2022, there were no
visual or video reports confirming this in the world. The
best location in the world was Europe. The radiant elevation
was around 20° at the time of the maximum. Therefore, it
would have been possible to observe some activity. The
reason why this is considered is that other meteor shower
activity was detected. But it is too difficult to identify the
kind of meteor shower in the case of forward scattering. It
requires further research to discuss this result.

The activity level was also higher than past average values
around 1o =207° in Figure 3. It remains uncertain whether
the annual peak was shifted or if this was caused by another
reason, such as an influence of Southern Taurids.
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Photographic Geminid observations
on 13 December 2022

Mikhail Maslov

skjeller@yandex.ru

A presentation is given with photographic records obtained during the 2022 Geminids.

1 Introduction

Here are the results of photographic Geminid observation
on 13 December from 12"10™ to 22"12™ UT. The images
were taken with the Pentax KP camera and 8.5 mm lens,
without guiding. Most part of the night was with the
gibbous waning Moon in the sky, only the first evening
hours were dark, but with lower radiant heights for the
Geminids. The results are presented in the text below and in
the form of composite images for every hour of
observations:

e 12"M0™13M"0™ UT, 3 GEM, 1 SPO, Geminids radiant
altitude: 14°, Moon: below horizon.

e 13M0™-14"10™ UT, 2 GEM, Geminids radiant altitude:
21°, Moon: below horizon.

2 The images

14"10™-15"10™ UT, 8 GEM, Geminids radiant altitude:
29°, Moon: below horizon.

15M10m-16"10™ UT, 7 GEM, 1 SPO, Geminids radiant
altitude: 37°, Moon: altitude 6°, phase 75%.

16" 0™-17"10™ UT, 5 GEM, 2 SPO, Geminids radiant
altitude: 46°, Moon: altitude 14°, phase 75%.
17"10™-18"10™ UT, 9 GEM, Geminids radiant altitude:
54°, Moon: altitude 22°, phase 74%.

18"10™-19"10™ UT, 8 GEM, Geminids radiant altitude:
61°, Moon: altitude 31°, phase 74%.

19"10™-20"10™ UT, 7 GEM, 1 SPO, Geminids radiant
altitude: 67°, Moon: altitude 38°, phase 74%.
20hM10m™—21"10™ UT, 5 GEM, 1 SPO, Geminids radiant
altitude: 68°, Moon: altitude 45°, phase 73%.
21h10m—22"12™ UT, 8 GEM, 1 SPO, Geminids radiant
altitude: 64°, Moon: altitude 50°, phase 73%.

Figure I —12"10™-13"10™ UT, 3 GEM, 1 SPO, Geminid radiant altitude: 14 degrees, Moon: below horizon.

16
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Figure 2 —13"10™-14"10™ UT, 2 GEM, Geminid radiant altitude: 21 degrees, Moon: below horizon.

Figure 3 — 14"10™-15"10™ UT, 8 GEM, Geminid radiant altitude: 29 degrees, Moon: below horizon.
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Figure 4 — 15"10™-16"10™ UT, 7 GEM, 1 SPO, Geminids radiant altitude: 37 degrees, Moon: altitude 6 degrees, phase 75%.

Figure 5 —16"10™-17"10™ UT, 5 GEM, 2 SPO, Geminids radiant altitude: 46 degrees, Moon: altitude 14 degrees, phase 75%.
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Figure 6 — 17"10™-18"10™ UT, 9 GEM, Geminids radiant altitude: 54 degrees, Moon: altitude 22 degrees, phase 74%.

Figure 7 —18"10™-19"10™ UT, 8 GEM, Geminids radiant altitude: 61 degrees, Moon: altitude 31 degrees, phase 74%.
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Figure 8 — 19"10™-20"10™ UT, 7 GEM, 1 SPO, Geminids radiant altitude: 67 degrees, Moon: altitude 38 degrees, phase 74%.

Figure 9 —20"10™-21"10™ UT, 5 GEM, 1 SPO, Geminids radiant altitude: 68 degrees, Moon: altitude 45 degrees, phase 73%.
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Figure 10 —21"10m-22"12™ UT, 8 GEM, 1 SPO, Geminids radiant altitude: 64 degrees, Moon: altitude 50 degrees, phase 73%.
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Spectrum of a —2 magnitude Geminid

meteor on December 14, 2022
Takashi Sekiguchi

Nippon Meteor Society
SonotaCo network
ts007@mtj.biglobe.ne.jp

On December 14, 2022, the SonotaCo Network in Japan recorded a Geminid meteor with a radiant position at
a=114.3° and 6 = +31.6° with a geocentric velocity v, = 33.7 km/s (Equinox J2000). The parent body is Phaethon
and the spectrum of the meteor shows dominance of iron. The ratio of iron meteors to all meteors during the
recording period on the same camera was 2.6 %.

1 Observations 20221214 _145857UT -2 Gem Fe
The SonotaCo Network in Japan has recorded the spectrum Na/MgFe/Mgij . . .

. .. et ype Fe
of a —2 magnitude meteor of the Geminids®. - 012l671] 013

4000 4200 4400 4

Saitamal

Tk TK8

Figure 1 — Spectrum of a —2 magnitude meteor of the Geminids.

Osaka04

GEM_ie (114.3, 31.6) vo 35.7 evr 66.1 amag - 1.9 (138.278, 36.199)H 88.1 --> (138.237, 36.201)H 79.5 (9.5km)

Figure 4 — The trajectory in the atmosphere and the ground track.

Table 1 — Comparing the orbits with parent body.

j Q
a B q i w

AU AU @ P T

Meteor 1.25 0890 0.138 219 3256 26230 0.00 456
Phaeton 1.27 0890 0.140 223 3222 26522 0.02 450
Geminids  1.31  0.889 0.145 229 3243 261.70 0.03 4.4

Figure 2 — Orbit of the Geminid meteor with the spectrum.

6 https://sonotaco.jp/forum/viewtopic.php?t=5311
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Analysis of bright bolides recorded between
October and November 2022 by the

Southwestern Europe Meteor Network
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We present in this work the analysis of some of the bright fireballs spotted in the framework of the Southwestern
Europe Meteor Network (SWEMN) between October and November 2022. They have been observed from the
Iberian Peninsula and had a maximum brightness ranging from mag. —7 to mag. —15. Most meteors included in this
report were linked to the sporadic background and also to the Southern Taurids.

1 Introduction

The Southwestern Europe Meteor Network (SWEMN)
conducts the SMART project (Spectroscopy of Meteoroids
by means of Robotic Technologies), which started
operation in 2006 to analyze the physical and chemical
properties of meteoroids ablating in the Earth’s atmosphere.
For this purpose we employ an array of automated cameras
and spectrographs deployed at meteor-observing stations in
Spain (Madiedo, 2014; 2017). This allows to derive the
luminous path of meteors and the orbit of their progenitor
meteoroids, and also to study the evolution of meteor
plasmas from the emission spectrum produced by these
events (Madiedo, 2015a; 2015b). SMART also provides
important information for our MIDAS project, which is

© eMeteorNews

being conducted by the Institute of Astrophysics of
Andalusia (IAA-CSIC) to study lunar impact flashes
produced when large meteoroids impact the Moon
(Madiedo et al., 2015; Madiedo et al., 2018; Madiedo et al.
2019; Ortiz et al., 2015).

Here we report a preliminary analysis of a series of
remarkable fireballs recorded over Spain, France, and
Portugal in the framework of the SWEMN network along
October and November 2022. One of them was an Earth-
grazer that ended over the Atlantic Ocean. This work has
been fully written by AIMEE (acronym for Artificial
Intelligence with Meteoroid Environment Expertise) from
the records included in the SWEMN fireball database
(Madiedo et al., 2021; Madiedo et al., 2022).
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2 Equipment and methods

To record the events presented in this work we have used
Watec 902H2 and Watec 902 Ultimate CCD cameras. Their
field of view ranges from around 62x50 degrees to about
14x11 degrees. We have also employed digital CMOS color
cameras (models Sony A7S and A7SII) operating in HD
video mode (1920x1080 pixels). These cover a field of view
of around 70x40 degrees. A detailed description of this
hardware and the way it operates was given in previous
works (Madiedo, 2017). Besides digital CMOS cameras
manufactured by ZWO (model ASI185MC) were used. The
atmospheric path of the events were triangulated by means
of the SAMIA software, developed by J.M. Madiedo. This
program employs the planes-intersection method

(Ceplecha, 1987).

Figure 1 — Stacked image of the SWEMN20221005 221937
“Palomares del Campo” meteor as recorded from La Hita.

Figure 2 — Projection on the ground of the trajectory of the
SWEMN20221005_221937 “Palomares del Campo” event.

3 Analysis of the 2022 October 5 event

This stunning bolide was recorded by our cameras at
22M9m37.0 £ 0.1 UT on 2022 October 5. The bright

7 https://youtu.be/qULk3ayDBu0
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meteor, that exhibited a series of flares along its
atmospheric trajectory, had a peak absolute magnitude of
—12.0+ 1.0 (Figure I). These flares took place as a
consequence of the sudden break-up of the meteoroid. The
code assigned to the bolide in the SWEMN meteor database
is SWEMN20221005_221937. A video showing this bolide
was uploaded to YouTube’.

Atmospheric trajectory, radiant and orbit

Having analyzed the atmospheric trajectory of the event it
was deduced that this fireball overflew the province of
Cuenca (Spain). The luminous event began at an altitude
H,=289.0+ 0.5 km. The bolide penetrated the atmosphere
till a final height H.=67.6+0.5 km. The equatorial
coordinates found for the apparent radiant are o = 1.78°,
0 =+20.35°. The pre-atmospheric velocity deduced for the
meteoroid yields ve, =23.4 £ 0.3 km/s. Figure 2 shows the
calculated projection on the ground of the trajectory in the
Earth’s atmosphere of the fireball. Figure 3 shows the orbit
in the Solar System of its progenitor meteoroid.

Table I — Orbital data (J2000) of the progenitor meteoroid before
its encounter with our planet.

a (AU) 2.35+0.09 o () 260.33 £ 00.07
e 0.72 £0.01 Q) 192348786 + 10
g(AU)  0.650+0.003 | (%) 10.8£0.2

Figure 3 — Orbit of the SWEMN20221005_221937 “Palomares
del Campo” fireball.

The bolide was named “Palomares del Campo”, because the
bright meteor was located over this locality during its initial
phase. The parameters of the heliocentric orbit of the
progenitor meteoroid before its encounter with our planet
can be found in Table 1. The geocentric velocity obtained
for the particle yields vg = 20.5 = 0.3 km/s.

According to the value obtained for the Tisserand parameter
referred to Jupiter (7= 3.12), before striking our planet’s
atmosphere the meteoroid was moving on an asteroidal

© eMeteorNews
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orbit. These data and the calculated radiant do not match
any of the streams listed in the IAU meteor database.
Consequently, it was concluded that the bright meteor was
linked to the sporadic background.

Figure 4 — Stacked image of the SWEMN20221009 022441
event as recorded from CAHA.

Figure 5 — Atmospheric path of the SWEMN20221009_ 022441
fireball, and its projection on the ground.

4 Analysis of the 2022 October 9 meteor

We captured this bright event from the meteor-observing
stations located at La Hita (Toledo), Calar Alto, Sierra
Nevada, and La Sagra (Granada). The fireball was spotted
on 2022 October 9, at 2824™41.0 = 0.1° UT. It had a peak
absolute magnitude of —9.0 = 1.0 (Figure 4), and showed
various flares along its trajectory in the Earth’s atmosphere
as a consequence of the sudden disruption of the meteoroid.
The code assigned to the fireball in the SWEMN meteor
database is SWEMN20221009 022441.

Atmospheric path, radiant and orbit
It was deduced from the calculation of the trajectory in the
Earth’s atmosphere of the event that this fireball overflew

© eMeteorNews

the province of Valencia (Spain). The meteoroid started
ablating at a height H,=92.2 £ 0.5 km, and the terminal
point of the luminous path was located at a height
H.=77.1%0.5 km. From the analysis of the atmospheric
path, we also deduced that the apparent radiant was located
at the position a=150.57°, 0=+79.92°. Besides, we
inferred that the meteoroid stroke the atmosphere with a
velocity v, =23.7 + 0.2 km/s. Figure 5 shows the obtained
atmospheric trajectory of the fireball. The heliocentric orbit
of the meteoroid is drawn in Figure 6.

Figure 6 — Projection on the ecliptic plane of the orbit of the
SWEMN20221009_022441 event.

The event was named “Gavarda”, since the bright meteor
overflew this locality during its final phase. The parameters
of the orbit of the progenitor meteoroid before its encounter
with our planet are listed in Table 2. The value calculated
for the geocentric velocity was vg =20.9 + 0.2 km/s. From
the value estimated for the Tisserand parameter referred to
Jupiter (7,=6.56), we found that the meteoroid was
moving on an asteroidal orbit before hitting the Earth’s
atmosphere. These parameters and the derived radiant do
not match any of the streams listed in the IAU meteor
database. Consequently, it was concluded that the bright
meteor was linked to the sporadic background.

Table 2 — Orbital data (J2000) of the progenitor meteoroid before
its encounter with our planet.

a(AU)  0.872+0.002 | () 9.4+002
e 0.147+£0.003 | Q(°)  195.473854 + 10
g(AU)  0.743+£0.004 | i(9) 422404

5 The 2022 October 12 event

This stunning bolide was recorded by the systems operated
by the SWEMN network at 4"50m43.0 + 0.1° UT on 2022
October 12 (Figure 7). Its maximum luminosity was
equivalent to an absolute magnitude of —15.0+1.0. It
showed a series of flares along its luminous path as a
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consequence of the sudden break-up of the meteoroid. The
code given to the event in the SWEMN meteor database is
SWEMN20221012_045043. It can be viewed on this
YouTube video®.

Figure 7 — Stacked image of the SWEMN20221012 045043
bolide as recorded from CAHA.

Atmospheric path, radiant and orbit

It was deduced by calculating the luminous path of the
fireball that this event overflew the province of Jaén
(Spain). The initial altitude of the meteor yields
Hj, = 80.5 £+ 0.5 km, with the terminal point of the luminous
phase located at a height H. = 75.2 + 0.5 km. The equatorial
coordinates concluded for the apparent radiant are
o= 8.09° 6 = +9.48°. The entry velocity in the atmosphere
inferred for the parent meteoroid was v, = 18.9 = 0.1 km/s.
Figure 8 shows the obtained trajectory in the atmosphere of
the fireball.

Ciudad Real
‘Valdepenas

Puertollano

Figure 8 — Atmospheric path of the SWEMN20221012 045043
event, and its projection on the ground.

We named this fireball “Reculo”, since the bright meteor
passed near the zenith of this locality during its final phase.
The orbital parameters of the progenitor meteoroid before
its encounter with our planet can be found in 7able 3, and
the geocentric velocity derived in this case was

8 https://youtu.be/Sr H9TZtiCg
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vy =15.7£0.1 km/s. From the value calculated for the
Tisserand parameter referred to Jupiter (7; =2.99), we
found that the meteoroid followed a cometary (JFC) orbit
before entering the Earth’s atmosphere. These parameters
and the derived radiant do not match any of the streams
listed in the TAU meteor database. Consequently, it was
concluded that this bolide was also linked to the sporadic
background.

Table 3 — Orbital data (J2000) of the progenitor meteoroid before
its encounter with our planet.

a (AU) 2.64 +0.03 o () 239.5 +00.2
e 0.699 £0.005 | Q(°)  198.582920 + 10
g(AU)  0.795+£0.002 | () 1.21 +0.02

Figure 9 — Projection on the ecliptic plane of the orbit of the
SWEMN20221012_045043 meteor.

6 Description of the 2022 October 16
meteor

We captured this bright event from the meteor-observing
stations located at Huelva, La Hita (Toledo), Calar Alto,
Sierra Nevada, La Sagra (Granada), Sevilla, and El Aljarafe
(Sevilla). The fireball was spotted on 2022 October 16, at
246m41.0 £0.1° UT. Its maximum brightness was
equivalent to an absolute magnitude of -9.0+1.0
(Figure 10). It displayed a bright flare at the terminal stage
of its atmospheric trajectory as a consequence of the sudden
disruption of the meteoroid. The code given to the event in
the SWEMN meteor database is
SWEMN20221016_024641.

Atmospheric path, radiant and orbit

From the calculation of the atmospheric trajectory of the
bright meteor it was found that this bolide overflew the
province of Ciudad Real (Spain). The meteoroid started
ablating at a height H, = 105.5 £ 0.5 km, and the terminal

© eMeteorNews
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point of the luminous path was located at a height
H,=592+0.5 km. The equatorial coordinates of the
apparent radiant yield o = 43.84°, 6 = +13.25°. Besides, we
inferred that the meteoroid entered the atmosphere with a
velocity v =39.9+0.2 km/s. The obtained atmospheric
path of the bolide is shown in Figure 11.

Figure 10 — Stacked image of the SWEMN20221016 024641
event as recorded from CAHA.

Figure 11 — Atmospheric path of the SWEMN20221016_ 024641
event, and its projection on the ground.

Figure 12 shows the orbit in the Solar System of the parent
meteoroid, and Table 4 shows the corresponding orbital
parameters. The bolide was named “La Solana”, because
the bright meteor passed near the zenith of this locality
during its final phase. Table 4 shows the orbital parameters
of the progenitor meteoroid before its encounter with our
planet, and the  geocentric  velocity  yields
ve=38.5+0.2 km/s. From the value calculated for the

© eMeteorNews

Tisserand parameter referred to Jupiter (7= 1.67), we
found that the particle followed a cometary (HTC) orbit
before impacting our atmosphere. According to these
parameters and the derived radiant, the event was produced
by the sigma Arietids (IAU shower code SSA#0237), which
peak around October 15 (Molau and Rendtel, 2009). So, the
fireball was recorded near the activity peak of this meteor
shower.

Table 4 — Orbital data (J2000) of the progenitor meteoroid before
its encounter with our planet.

a(AU)  43+02 0 137.1£003
e 0.965+0.002 [Q() 22406612+ 10
g(AU)  0.148+0.002 |i () 8.6+0.1

: i
| Jupiter

Figure 12 — Projection on the ecliptic plane of the orbit of the
SWEMN20221016 024641 bolide.

7 Another fireball on 2022 October 16

This bright event was also captured on 2022 October 16, at
3m00™32.0 £ 0.18 UT (Figure 13). Its peak brightness was
equivalent to an absolute magnitude of —=7.0 + 1.0. The code
assigned to this fireball in the SWEMN meteor database is
SWEMN20221016_030032.

Atmospheric path, radiant and orbit

By analyzing the trajectory in the Earth’s atmosphere of the
fireball it was deduced that this bright meteor was an Earth-
grazer that overflew the north of Spain and the Atlantic
Ocean. The luminous event began at an altitude
H,=128.7 £ 0.5 km over Spain. The bolide penetrated the
atmosphere till a final height H. = 101.3 + 0.5 km over the
Atlantic. The position deduced for the apparent radiant
correspond to the equatorial coordinates a=138.67°,
0=-10.62°. The pre-atmospheric velocity concluded for
the meteoroid yields v, = 61.1 + 0.2 km/s. Figure 14
shows the obtained atmospheric path of the meteor, which
traveled a total distance in the atmosphere of around 311
km. The orbit in the Solar System of the meteoroid is shown
in Figure 15.
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Figure 13 — Stacked image of the SWEMN20221016 030032
meteor as recorded from El Guijo.

Lugo Monforte de 'emos

A Corufia
Santiago de Compostela
ont

Finisterre

Figure 14 — Atmospheric path of the SWEMN20221016_030032
event, and its projection on the ground.

Table 5 — Orbital data (J2000) of the progenitor meteoroid before
its encounter with our planet.

a (AU) 16.4+4.5 o () 271.6 £ 00.6
e 0.968 £0.008 | Q(°) 22424283 +10°
q(AU)  0.520 +0.003 i () 120.7 0.1

This fireball was named “Arquillinos”, because the bolide
was located over this locality during its initial phase.
Table 5 shows the orbital parameters of the parent
meteoroid before its encounter with our planet, and the
geocentric velocity yields v,=59.8+0.2 km/s. The
Tisserand parameter with respect to Jupiter (7;=-0.14)
indicates that before striking our planet’s atmosphere the
meteoroid was moving on a cometary (HTC) orbit. These
parameters and the derived radiant do not match any of the
meteoroid streams in the IAU meteor database. So, it was
concluded that the bright meteor was produced by a
sporadic meteoroid.

9 https://youtu.be/aHEQUKIwHhc
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Figure 15 — Projection on the ecliptic plane of the orbit of the
SWEMN20221016 030032 event.

Figure 16 — Stacked image of the SWEMN20221027 045555
bolide as recorded from Sevilla.

8 Description of the 2022 October 27
bolide

This notable bright meteor was recorded on 2022 October
27 at 4"55™55.0+0.1° UT from the meteor-observing
stations located at Huelva, La Hita (Toledo), Calar Alto,
Sierra Nevada, La Sagra (Granada), and Sevilla
(Figure 16). Its maximum brightness was equivalent to an
absolute magnitude of —12.0 = 1.0. It exhibited a series of
flares along its trajectory in the atmosphere as a
consequence of the sudden disruption of the meteoroid. The
code assigned to the bright meteor in the SWEMN meteor
database is SWEMN20221027 045555. A video about this
fireball can be viewed on YouTube’.

© eMeteorNews


https://youtu.be/aHE0UKlwHhc

eMeteorNews

2023 -1

taiplbUteiraron - Tavira
Eare

Figure 17 — Atmospheric path of the SWEMN20221027_045555
fireball, and its projection on the ground.

Atmospheric path, radiant and orbit

Following the analysis for the trajectory in the atmosphere
of the event it was concluded that this bolide overflew
Portugal. The luminous event began at an altitude
H,=1358+0.5 km. The bright meteor penetrated the
atmosphere till a final height H,=82.24+0.5 km. The
equatorial coordinates inferred for the apparent radiant are
0=164.97°, 0=+47.00°. The entry velocity in the
atmosphere concluded for the progenitor meteoroid was
Vo =60.3 0.4 km/s. Figure 17 shows the calculated
trajectory in our atmosphere of the bolide. The orbit in the
Solar System of the meteoroid is shown in Figure 18.

Figure 18 — Projection on the ecliptic plane of the orbit of the
SWEMN20221027 045555 meteor.

The fireball was named “Nave do Barao”, because the event
was located over this locality during its final phase. Table 6
shows the orbital parameters of the progenitor meteoroid
before its encounter with our planet, and the geocentric

10 https://youtu.be/ Yu2JfyZDwE
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velocity yields v,=159.1+04 km/s. From the value
estimated for the Tisserand parameter referred to Jupiter
(Ty=-0.18), we found that the meteoroid was moving on a
cometary (HTC) orbit before entering our planet’s
atmosphere. By taking into account this orbit and the radiant
position, the bright meteor was associated with the lambda
Ursae Majorids (IAU meteor shower code LUM#0524).
Since the lambda Ursae Majorids peak on October 28
(Jenniskens et al., 2016), the fireball was spotted during this
activity peak.

Table 6 — Orbital data (J2000) of the progenitor meteoroid before
its encounter with our planet.

a (AU) 237+ 18. o () 131.2 £00.8
e 0.96 +0.02 Q) 213442207 £ 10°
g(AU)  0.827+0.002 | i(°) 1111402

e

=

Figure 19 — Stacked image of the SWEMN20221102 224238
meteor as recorded from Sevilla.

9 Analysis of the 2022 November 2
meteor

This striking event was spotted on 2022 November 2 at
22"42m38.0 + 0.1° UT from the meteor-observing stations
located at Huelva, La Hita (Toledo), Calar Alto, Sierra
Nevada, La Sagra (Granada), Sevilla, and El Aljarafe
(Sevilla). The peak brightness of the bright meteor, which
displayed a bright flare at the ending phase of its trajectory
in the Earth’s atmosphere, was equivalent to an absolute
magnitude of —11.0 = 1.0 (Figure 19). This flare appeared
as a consequence of the sudden disruption of the meteoroid.
The code given to the event in the SWEMN meteor database
is SWEMN20221102 224238. A wide number of casual
observers saw how the bolide crossed the sky, and reported
the event on social networks. A video with images of the
fireball and its trajectory in the atmosphere was uploaded to
YouTube!?.
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Figure 20 — Atmospheric path of the SWEMN20221102 224238
bolide, and its projection on the ground.

Atmospheric path, radiant and orbit

By analyzing the trajectory in the Earth’s atmosphere of the
event it was found that this fireball overflew Spain and
Portugal. The initial altitude of the meteor yields
H,=98.6 £ 0.5 km over the south of Spain, and the bright
meteor penetrated the atmosphere till a final height
H,=570+£05 km over the south of Portugal. The
equatorial coordinates of the apparent radiant yield
o=54.00° 0=+14.32°. Besides, we found that the
meteoroid collided with the atmosphere with a velocity
v =30.1 0.3 km/s. Figure 20 shows the calculated
atmospheric trajectory of the bolide. The orbit in the Solar
System of the meteoroid is shown in Figure 21.

Figure 21 — Projection on the ecliptic plane of the orbit of the
SWEMN20221102 224238 bolide.

1T https://youtu.be/Nh7H8LnNUow

30

Table 7 — Orbital data (J2000) of the progenitor meteoroid before
its encounter with our planet.

a (AU) 1.76 + 0.04 o () 118.88 = 00.03
e 0.811+£0.007 | Q(°)  40.163103 + 10
g(AU)  0.333+£0.003 | (9 6.80 +0.07

The name given to the fireball was “El Cerro de Andévalo”,
since the bright meteor was located over this locality during
its initial phase. The orbital parameters of the parent
meteoroid before its encounter with our planet have been
included in Table 7, and the geocentric velocity derived in
this case was vy =27.8 £ 0.3 km/s. These parameters and
the derived radiant confirm that the bolide was associated
with the Southern Taurids (IAU meteor shower code
STA#0002). The proposed parent body of this shower,
which peaks around November 6, is Comet 2P/Encke
(Jenniskens et al., 2016).

Figure 22 — Stacked image of the SWEMN20221103 205819
bolide as recorded from La Sagra.

10 The 2022 November 3 meteor

This bright event was captured on 2022 November 3 at
20"58™19.0 + 0.1° UT from the meteor-observing stations
located at Huelva, La Hita (Toledo), Calar Alto, Sierra
Nevada, La Sagra (Granada), Sevilla, and El Aljarafe
(Sevilla) (Figure 22). The peak luminosity of the fireball,
that presented a series of flares along its trajectory in the
atmosphere, was equivalent to an absolute magnitude of
—9.0 £ 1.0. These flares took place as a consequence of the
sudden break-up of the meteoroid. The code given to the
bolide in the SWEMN meteor database is
SWEMN20221103 205819. The event could also be
observed by a wide number of causal eyewitnesses that
reported the event on social networks. A video with images
of the fireball and its trajectory in the atmosphere was
uploaded to YouTube!'.

© eMeteorNews


https://youtu.be/Nh7H8LnNUow

eMeteorNews

2023 -1

Figure 23 — Atmospheric path of the SWEMN20221103 205819
bolide, and its projection on the ground.

Atmospheric path, radiant and orbit

Figure 24 — Projection on the ecliptic plane of the orbit of the
SWEMN20221103 205819 event.

By calculating the trajectory in the atmosphere of the bright
meteor it was obtained that this fireball overflew the
province of Sevilla (Spain). The ablation process of the
meteoroid began at a height H, = 99.3 £ 0.5 km, and ended
at a height H, = 77.5 + 0.5 km. The equatorial coordinates
of the apparent radiant yield a =306.31°, 6 =+71.81°. The
meteoroid collided with the atmosphere with an initial
velocity ve =27.3 £ 0.3 km/s. The obtained luminous path
of the event is shown in Figure 23. The orbit in the Solar
System of the meteoroid is shown in Figure 24.

Table 8 — Orbital data (J2000) of the progenitor meteoroid before
its encounter with our planet.

a (AU) 34402 o () 198.9 +00.5
e 0.72 +£0.02 Q)  221.110431 + 10
q(AU)  0.969 = 0.001 i () 392403

12 https://youtu.be/_aAcmNixt8I

© eMeteorNews

The name given to the fireball was “San Leandro”, because
the bolide overflew this locality during its final phase. The
orbital parameters of the parent meteoroid before its
encounter with our planet are included in 7able 8. The
geocentric velocity of the meteoroid was v, =25.0+0.3
km/s. From the value found for the Tisserand parameter
with respect to Jupiter (7,=2.37), we found that before
entering our planet’s atmosphere the meteoroid was moving
on a cometary (JFC) orbit. According to these values and
the calculated radiant, the bright meteor was generated by
the sporadic component.

11 The 2022 November 5 bolide

This striking event was recorded by the systems operated
by the SWEMN network at 0"00™20.0 = 0.1° UT on 2022
November 5. The fireball had a peak absolute magnitude of
—12.0 £ 0.0 (Figure 25). The event was included in our
meteor database with the code SWEMN20221105_000020.
A video with images of the fireball and its trajectory in the
atmosphere was uploaded to YouTube 2.

Figure 25 — Stacked image of the SWEMN20221105_000020
event.

Atmospheric path, radiant and orbit
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Figure 26 — Atmospheric path of the SWEMN20221105_000020
fireball, and its projection on the ground.

From the analysis of the atmospheric trajectory of the
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fireball it was concluded that this event overflew the south
of France. The luminous event began at an altitude
H,=95.0+0.5 km. The bright meteor penetrated the
atmosphere till a final height H.=54.6+0.5 km. The
equatorial coordinates of the apparent radiant yield
o=54.19° 0=+12.41° Besides, we concluded that the
meteoroid hit the atmosphere with a velocity
Vo = 30.8 £ 0.3 km/s. The obtained luminous path of the
fireball is shown in Figure 26. The orbit in the Solar System
of the meteoroid is shown in Figure 27.

Figure 27 — Projection on the ecliptic plane of the orbit of the
SWEMN20221105_000020 event.

Table 9 — Orbital data (J2000) of the progenitor meteoroid before
its encounter with our planet.

a (AU) 2.32+0.09 o () 112.36 + 00.03
e 0.842£0.007 | Q(°) 42223828 +10°
g(AU)  0.365+0.003 | i(°) 8.95+0.09

The name given to the bright meteor was “Bonac-Irazein”,
since the event was located over this locality during its
initial phase. The parameters of the heliocentric orbit of the
parent meteoroid before its encounter with our planet have
been listed in Table 9, and the geocentric velocity derived
in this case was v, = 28.7 + 0.3 km/s. From the value found
for the Tisserand parameter with respect to Jupiter
(T;=2.95), we found that before impacting the atmosphere
the particle was moving on a cometary (JFC) orbit. By
taking into account this orbit and the radiant position, the
event was produced by the Southern Taurids (IAU code
STA#0002). Since the Southern Taurids reach their peak
around November 6, this bright meteor was captured during
this activity peak. The parent body of this shower is Comet
2P/Encke (Jenniskens et al., 2016).

13 https://youtu.be/a0K ttxhm494
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12 Description of the 2022 November 7
bolide

This bright meteor was captured on 2022 November 7, at
0"53m40.0 £ 0.1° UT (Figure 28). The fireball, which
displayed different flares along its trajectory in the
atmosphere, had a peak absolute magnitude of —9.0 + 1.0.
These flares arose as a consequence of the sudden
disruption of the meteoroid. The code given to the bolide in
the SWEMN meteor database is

SWEMN20221107_005340. A video with images of the
fireball and its trajectory in the atmosphere can be found on
YouTube'>.

Figure 28 — Stacked image of the SWEMN20221107_005340
event as recorded from El Guijo.

Figure 29 — Atmospheric path of the SWEMN20221107_005340
fireball, and its projection on the ground.

© eMeteorNews
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Atmospheric path, radiant and orbit

Following the analysis of the trajectory in the atmosphere
of the event it was obtained that this bolide overflew the
provinces of Avila and Salamanca (Spain). The luminous
event began at an altitude H, = 113.0 £ 0.5 km over Avila.
The bright meteor penetrated the atmosphere till a final
height H, = 63.5 £ 0.5 km over Salamanca. The equatorial
coordinates of the apparent radiant yield o =55.08°
0=+16.70°. The pre-atmospheric velocity concluded for
the meteoroid yields v., = 30.3 + 0.3 km/s. Figure 29 shows
the obtained trajectory in the Earth’s atmosphere of the
fireball. The orbit in the Solar System of the meteoroid is
shown in Figure 30.

Table 10 — Orbital data (J2000) of the progenitor meteoroid before
its encounter with our planet.

a (AU) 2.31+0.08 o () 111.79 + 00.06
e 0.840+0.007 | Q(°) 44248643 +10°
q(AU)  0.370£0.003 i () 3.91+0.03

Figure 30 — Projection on the ecliptic plane of the orbit of the
SWEMN20221107_005340 fireball.

This event was named ‘“Carabias”, since the fireball
overflew this locality during its final phase. The parameters
of the heliocentric orbit of the progenitor meteoroid before
its encounter with our planet are listed in Table 10, and the
geocentric velocity yields vy =28.3 £ 0.3 km/s. The value
found for the Tisserand parameter with respect to Jupiter
(T;=2.97) shows that the meteoroid followed a cometary
(JFC) orbit before striking our atmosphere. These
parameters and the derived radiant confirm that the bolide
was also associated with the Southern Taurids (IAU meteor
shower code STA#0002) (Jenniskens et al., 2016).

14 https://youtu.be/Gm18KORg2as
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Figure 31 — Stacked image of the SWEMN20221112 001150
event as recorded from Sevilla.

13 The 2022 November 9 fireball

On 2022 November 12, at 011™50.0 + 0.1% UT, the systems
operated by the SWEMN network captured this bright event
(Figure 31). The maximum luminosity of the bolide, that
exhibited various flares along its trajectory in our
atmosphere, was equivalent to an absolute magnitude of
—9.0+ 1.0. These flares arose as a consequence of the
sudden disruption of the meteoroid. The bright meteor was
included in our meteor database with the code
SWEMN20221112 001150. A video with images of the
fireball and its trajectory in the atmosphere was uploaded to
YouTube'.

et
- lavira
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Figure 32 — Atmospheric path of the SWEMN20221112 001150
fireball, and its projection on the ground.

Atmospheric path, radiant and orbit

This bright meteor overflew the Atlantic Ocean. The
luminous event began at an altitude H,=116.4 + 0.5 km.
The event penetrated the atmosphere till a final height
H.=62.6+0.5 km. From the analysis of the atmospheric
path, we also obtained that the apparent radiant was located
at the position o = 55.81°, 6 = +15.32°. The entry velocity
in the atmosphere inferred for the parent meteoroid was

33


https://youtu.be/Gm18KORg2as

2023 -1

eMeteorNews

Vo =284+ 0.3 km/s. Figure 32 shows the calculated
trajectory in the Earth’s atmosphere of the bright meteor.
The orbit in the Solar System of the meteoroid is shown in
Figure 33.

Table 11 — Orbital data (J2000) of the progenitor meteoroid before
its encounter with our planet.

a (AU) 2.5+0.1 o () 101.57 = 00.04
e 0.820+£0.009 | Q(°)  49.244600 + 10
q(AU)  0.454+0.003 i) 4.74 £ 0.04

Table 11 shows the orbital parameters of the progenitor
meteoroid before its encounter with our planet. The
geocentric velocity obtained for the particle yields
Ve =26.2 £ 0.3 km/s. The value estimated for the Tisserand
parameter with respect to Jupiter (7 = 2.85) reveals that the
particle followed a cometary (JFC) orbit before striking our
atmosphere. According to these parameters and the derived
radiant, this bolide was also generated by the Southern
Taurids (IAU meteor shower code STA#0002).

Figure 33 — Projection on the ecliptic plane of the orbit of the
SWEMN20221112_001150 fireball.

14 Analysis of the 2022 November 13
event

On 2022 November 13, at 1"42™11.0 + 0.1° UT, our meteor
stations recorded this stunning bolide (Figure 34). It had a
peak absolute magnitude of —11.0 = 1.0, and exhibited a
bright flare at the ending phase of its atmospheric path as a
consequence of the sudden disruption of the meteoroid. The
code given to the bright meteor in the SWEMN meteor
database is SWEMN20221113 014211. A video describing
the main features of the fireball and its trajectory in the
atmosphere was uploaded to YouTube'>.

15 https://youtu.be/azjpzyP7Ncc

34

Figure 34 — Stacked image of the SWEMN20221113 014211
event as recorded from CAHA.

Figure 35 — Atmospheric path of the SWEMN20221113 014211
fireball, and its projection on the ground.

Atmospheric path, radiant and orbit

It was concluded by calculating the atmospheric path of the
event that this bright meteor overflew the province of
Ciudad Real (Spain). The meteoroid started ablating at a
height H,=109.5+0.5 km, and ended at a height
H,=68.0=+0.5 km. The position concluded for the
apparent radiant correspond to the equatorial coordinates
o=58.96° o6=+18.66°. The pre-atmospheric velocity
deduced for the meteoroid yields v =29.1+0.3 km/s.
Figure 35 shows the obtained path in the atmosphere of the
fireball. The orbit in the Solar System of the meteoroid is
shown in Figure 36.

Table 12 — Orbital data (J2000) of the progenitor meteoroid before
its encounter with our planet.

a (AU) 2.37+0.09 o () 106.71 + 00.07
e 0.826+0.008 | Q(°)  50.286116+ 10
g(AU)  0413£0.003 | i(°) 2.40 +0.02

© eMeteorNews
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The bright meteor was named “Llanos del Caudillo”,
because the event was located near the zenith of this locality
during its final phase. The parameters of the orbit of the
parent meteoroid before its encounter with our planet are
listed in Table 12, and the geocentric velocity yields
ve=27.0£03 km/s. From the value derived for the
Tisserand parameter with respect to Jupiter (7, = 2.95), we
found that the meteoroid was moving on a cometary (JFC)
orbit before entering the atmosphere. According to these
data and the calculated radiant, the bolide was linked to the
Southern Taurids (IAU shower code STA#0002).

Figure 36 — Projection on the ecliptic plane of the orbit of the
SWEMN20221113_014211 bolide.

15 Conclusions

Some of the most notable fireballs recorded by SWEMN
from October to November 2022 have been described in
this report. Their maximum absolute luminosity ranges
from mag. —7 to mag. —15. Most of them were linked to the
Southern Taurids and the sporadic component.

The “Palomares del Campo” event was recorded on October
5. The peak magnitude of this sporadic bolide, which
overflew the province of Cuenca (Spain), was —12.0. The
particle followed an asteroidal orbit before colliding with
the atmosphere.

The second bright meteor presented here was the “Gavarda”
fireball. This was recorded on October 9. The peak absolute
magnitude of this sporadic, which overflew the province of
Valencia (Spain), was —9.0. Its parent meteoroid followed
an asteroidal orbit before impacting the Earth’s atmosphere.

The third event in this report was the “Reculo” bolide,
which was recorded on October 12. This sporadic meteor
had a peak absolute magnitude of —15.0 and overflew the
province of Jaén (Spain). The meteoroid followed a
cometary (JFC) orbit before striking the Earth’s
atmosphere.

© eMeteorNews

The fourth bolide presented in this work was named “La
Solana”. It was recorded on October 16 and reached a peak
absolute magnitude of —9.0. This fireball was associated
with the sigma Arietids (SSA#0237) and overflew the
province of Ciudad Real (Spain). Before entering the
atmosphere the meteoroid was moving on a cometary
(HTC) orbit.

Next, we have analyzed an Earth-grazer bolide recorded on
October 16 and named “Arquillinos”. It reached a peak
absolute magnitude of —7.0, and belonged to the sporadic
background. This meteor overflew Spain and the Atlantic
Ocean. The meteoroid followed a cometary (HTC) orbit
before hitting our atmosphere.

The bright meteor recorded on October 27, which was
named “Nave do Barao”, belonged to the lambda Ursae
Majorids (LUM#0524) and reached a peak absolute
magnitude of —12.0. This fireball overflew Portugal and the
parent meteoroid was also moving on a cometary (HTC)
orbit before entering the atmosphere.

The “El Cerro de Andévalo” bolide, recorded on November
2, was produced by the Southern Taurids (STA#0002). It
overflew Spain and Portugal with a peak absolute
magnitude of —11.0.

A sporadic meteoroid moving on a cometary (JFC) orbit
gave rise to the “San Leandro” bright meteor, which was
recorded on November 3. It reached a peak absolute
magnitude of —9.0 and overflew the province of Sevilla
(Spain).

The next bright event presented here was a fireball recorded
on November 5 named “Bonac-Irazein”. This Southern
Taurid (STA#0002) meteor had a peak absolute magnitude
of —12.0 and overflew the south of France.

The “Carabias” fireball, which was generated by a
meteoroid moving on a JFC orbit, was recorded on
November 7. It belonged to the Southern Taurids
(STA#0002). Its peak magnitude was —9.0 and overflew the
provinces of Avila and Salamanca (Spain).

The next fireball analyzed here was a bolide recorded on
November 12. It was also associated with the Southern
Taurids (STA#0002). Its peak magnitude was —9.0 and
overflew the Atlantic Ocean.

And the last bolide discussed in this work was the “Llanos
del Caudillo” bolide, which was recorded on November 13.
Its peak absolute magnitude was —11.0. The fireball was
also a Southern Taurid (STA#0002) and overflew the
province of Ciudad Real (Spain).
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Radio meteors October 2022
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An overview of the radio observations during October 2022 is given.

1 Introduction

The graphs show both the daily totals (Figure I and 2) and
the hourly numbers (Figure 3 and 4) of “all” reflections
counted automatically, and of manually counted
“overdense” reflections, overdense reflections longer than
10 seconds and longer than 1 minute, as observed here at
Kampenhout (BE) on the frequency of our VVS-beacon
(49.99 MHz) during the month of October 2022.

The hourly numbers, for echoes shorter than 1 minute, are
weighted averages derived from:

nth—1) n(h) nh+1)

N =— 2 4

Local interference and unidentified noise remained
moderate to low during most of the month. Lightning
activity was observed on 5 days. Especially during the first
half of the month there were several intense solar eruptions
causing sometimes considerable noise (Figures 5 and 6)
while solar activity remained quite low on 49.99 MHz
during the second half of the month.

16 https://www.meteornews.net/wp-
content/uploads/2022/11/202210_49990_FV_rawcounts.csv

© eMeteorNews

On October 20™, the Orionids reached here their maximum
activity, showing a clearly increased number of overdense
reflections, best seen in the daily totals. Over the entire
month, 18 reflections longer than 1 minute were registered
here.

Attached are selections of long reflections (Figures 7 to 21)
and of “epsilons” (Figures 22 to 33). In addition to the usual
graphs, you will also find the raw counts in cvs-format!'¢
from which the graphs are derived.

The table contains the following columns: day of the month,
hour of the day, day + decimals, solar longitude (epoch
J2000), counts of “all” reflections, overdense reflections,
reflections longer than 10 seconds and reflections longer
than 1 minute, the numbers being the observed reflections
of the past hour.
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49.99MHz - RadioMeteors October 2022
daily totals of "all" reflections (automatic count Mettel5 7Hz)
Felix Verbelen (Kampenhout)
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49.99MHz - RadioMeteors October 2022
daily totals of all overdense reflections
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Figure 1 — The daily totals of “all” reflections counted automatically, and of manually counted “overdense” reflections, as observed here
at Kampenhout (BE) on the frequency of our VVS-beacon (49.99 MHz) during October 2022.
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49.99MHz - RadioMeteors October 2022
daily totals of reflections longer than 10 seconds
Felix Verbelen (Kampenhout)
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Figure 2 — The daily totals of overdense reflections longer than 10 seconds and longer than 1 minute, as observed here at Kampenhout
(BE) on the frequency of our VVS-beacon (49.99 MHz) during October 2022.
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49.99 MHz - RadioMeteors October 2022
number of "all" refections per hour (weighted average) (automatic count_Mettel5_THz)
Felix Verbelen (Kampenhout)
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Figure 3 — The hourly numbers of “all” reflections counted automatically, and of manually counted “overdense” reflections, as observed
here at Kampenhout (BE) on the frequency of our VVS-beacon (49.99 MHz) during October 2022.
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49 99MHz - RadioMeteors October 2022
number of reflections >10 seconds per hour (weighted average)
Felix Verbelen (Kampenhout)
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49 99MHz - RadioMeteors October 2022
hourly totals of overdense reflections longer than 1 minute
Felix Verbelen (Kampenhout/BE)
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Figure 4 — The hourly numbers of overdense reflections longer than 10 seconds and longer than 1 minute, as observed here
at Kampenhout (BE) on the frequency of our VVS-beacon (49.99 MHz) during October 2022.
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2022-10-06 06:15UT 49.93MHz Felix Verbelen (Haupenhout /Belygiuu)=EEHAMP

rbelen (Kampenhout /Belgium) =BEKAND

Figure 7 — Meteor reflection 5 October 2022, 0420™ UT. Figure 10 — Meteor reflection 7 October 2022, 05h50™ UT.
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2022-10-07 08:10UT 49.35HHz Felix Verbelen{Kaupenhout /Belgiuu) =BEKAMD

Figure 13 — Meteor reflection 16 October 2022, 09"20™ UT.

© eMeteorNews

2022-10-17 23:50UT 49.93MHz Felix Verbelen (Haupenhout /Belygiuu)=EEHAMP

Figure 14 — Meteor reflection 17 October 2022, 23"50™ UT.

rhout /Be Lyium) =BEKANE

2022-10-20 07:35UT 49.99MHz Felix Werbslen (Hawpenhout/Belygiuu) =BERAHP

5
:
g
‘

Figure 16 — Meteor reflection 20 October 2022, 07"35™ UT.
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2022-10-23 13:35UT 49.95HHz Felix Verbelen{Kaupenhout /Belgiuu) =BEKAMD 2022-10-27 05:10UT 49.93MHz Felix Verbelen (Haupenhout /Belygiuu)=EEHAMP

2022-10-25 07:35UT 49.99MHz Felix Verbelen{Kaupenhout/Belgiuu) =BEKMND 2022-10-31 09:00UT 45.535MHz Felix Verbelen(Kawpenhout/Belgium)=BEKANP

2022-10-77 DZ:10UT 43 33MHz Felix Verbelen{Kampenhout/Belgium) =BEKANP

Figure 19 — Meteor reflection 27 October 2022, Ozhlom UT. Figure 22 — Meteor reflection 02 October 2022, 07h1 5™ UT.
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2022-10-12 03:10UT 49.35HHz Felix Verbelen{Kaupenhout /Belgiuu) =BEKAMD 2022-10-20 07:20UT 49.93MHz Felix Verbelen (Haupenhout /Belygiuu)=EEHAMP

2022-10-18 0%:15UT 49.99MHz Felix Verbelen{Kaupenhout/Belgiuu) =BEKND z022-10-21 11:08UT 49.33MHz Felix Werbelen (Hawpenhout /Eelgiuu) =EERAMP

2072-1D-12 D3:200T 43 33MHz Felix Verbelen{Kampenhout/Belgium) =BEKANP

Figure 25 — Meteor reflection 19 October 2022, 03"20™ UT. Figure 28 — Meteor reflection 22 October 2022, 13"20™ UT.
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2022-10-23 00:35UT 49.35HHz Felix Verbelen{Kaupenhout /Belgiuu) =BERAMD 2022-10-26 05:10UT 49.93MHz Felix Verbelen (Haupenhout/Belygiuu)=EEHAMP

2022-10-24 01:30UT 49.99MHz Felix Verbelen{Kaupenhout /Belgiuu) =BEKMND

Figure 33 — Meteor reflection 28 October 2022, 12"45™ UT.

2072-10-74 D3:100T 43 33MHz Felix Verbelen{Kampenhout/Belgium) =BEKAND

Figure 31 — Meteor reflection 24 October 2022, 03"10™ UT.
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Radio meteors November 2022
Felix Verbelen

Vereniging voor Sterrenkunde & Volkssterrenwacht MIRA, Grimbergen, Belgium
felix.verbelen@skynet.be

An overview of the radio observations during November 2022 is given.

1 Introduction

The graphs show both the daily totals (Figure I and 2) and
the hourly numbers (Figure 3 and 4) of “all” reflections
counted automatically, and of manually counted
“overdense” reflections, overdense reflections longer than
10 seconds and longer than 1 minute, as observed here at
Kampenhout (BE) on the frequency of our VVS-beacon
(49.99 MHz) during the month of November 2022.

The hourly numbers, for echoes shorter than 1 minute, are
weighted averages derived from:

n(h—1) ) n(h+1)

N =— 2 4

Local interference and unidentified noise remained
moderate to low for most of the month. Only minimal
lightning activity was observed on 2 days. Solar activity
remained low at 49.99 MHz, with only a few short bursts.

Two periods of increased meteor activity stand out: the
Taurids at the beginning of the month and the Leonids in
the days before and after November 18" However, the
actual course of the observed reflections is peculiar, with an

17 https://www.meteornews.net/wp-
content/uploads/2022/12/202211 49990_FV_rawcounts.csv

© eMeteorNews

unexplained drop on 18 November on the one hand and an
increase in the underdenses in the following days. These
peculiarities may be due to material problems (beacon or
receiver installation) or to atmospheric conditions, although
there are no direct indications of this; further research and
comparison with the results of other observers is therefore
necessary.

Over the entire month, 26 reflections longer than 1 minute
were registered here. Attached are selections of long
reflections (Figures 5 to 14) and of a number of interesting
“epsilons” (Figures 15 to 25). In addition to the usual
graphs, you will also find the raw counts in cvs-format!’
from which the graphs are derived.

The table contains the following columns: day of the month,
hour of the day, day + decimals, solar longitude (epoch
J2000), counts of “all” reflections, overdense reflections,
reflections longer than 10 seconds and reflections longer
than 1 minute, the numbers being the observed reflections
of the past hour.
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49.99MHz - RadioMeteors November 2022
daily totals of "all” reflections (automatic count_Mettel5 7Hz)
Felix Verbelen (Kampenhout)
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49.99MHz - RadioMeteors November 2022
daily totals of all overdense reflections
Felix Verbelen (Kampenhout)
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Figure 1 — The daily totals of “all” reflections counted automatically, and of manually counted “overdense” reflections, as observed here
at Kampenhout (BE) on the frequency of our VVS-beacon (49.99 MHz) during November 2022.
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49.99MHz - RadioMeteors November 2022
daily totals of reflections longer than 10 seconds
Felix Verbelen (Kampenhout)
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49.99MHz - RadioMeteors November 2022
daily totals of reflections longer than 1 minute
Felix Verbelen (Kampenhout)
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Figure 2 — The daily totals of overdense reflections longer than 10 seconds and longer than 1 minute, as observed here at Kampenhout
(BE) on the frequency of our VVS-beacon (49.99 MHz) during November 2022.
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49.99 MHz - RadioMeteors November 2022
number of "all" refections per hour (weighted average) (automatic count_Mettel5_
Felix Verbelen (Kampenhout)
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49.99MHz - RadioMeteors November 2022
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Figure 3 — The hourly numbers of “all” reflections counted automatically, and of manually counted “overdense” reflections, as observed

here at Kampenhout (BE) on the frequency of our VVS-beacon (49.99 MHz) during November 2022.
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49.99MHz - RadioMeteors November 2022
number of reflections >10 seconds per hour (weighted average)
Felix Verbelen (Kampenhout)
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49.99MHz - RadioMeteors November 2022
hourly totals of overdense reflections longer than 1 minute
Felix Verbelen (Kampenhout/BE)
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Figure 4 — The hourly numbers of overdense reflections longer than 10 seconds and longer than 1 minute, as observed here
at Kampenhout (BE) on the frequency of our VVS-beacon (49.99 MHz) during November 2022.
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2022-11-07 04:05UT 49.93MHz Felix Verbelen (Kaupenhout /Belygiuu)=EEHAMP

D7:050T 43 33MHz Felix Verbelen{Kampenhout /Belgium) =BEKANP

z0Z2-11-16 0g:3EUT 49.33MHz Felix Werbelen (Fawpenhout /Eelgiuu) =EERAMP
2022-11-05 06:50UT 45 35MHz Felix Verbelen{Kampewhour /Belgium) =BEKAMD

2022-11-22 05:15UT 43.55MHz Felix Verbelen (Kampenhout/Belgium) =BEKAMP

2022-11-05 10:50UT 49.35HHz Felix Verbelen{Kaupenhout /Belgiuu) =BEKAMD

Figure 10 — Meteor reflection 22 November 2022, 09"15™ UT.

Figure 7 — Meteor reflection 05 November 2022, 10"50™ UT.
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2022-11-22 10:15UT 49.35HHz Felix Verbelen{Kaupenhout /Belgiuu) =BEKAMD 2022-11-24 07:30UT 49.93MHz Felix Verbelen (Haupenhout/Belygiuu)=EEHAMP

2022-11-19 D&:350T 43.95MHz Felix Werbelen (Kampenhous/Belgivm) =BEKANE z022-11-01 0&:0SUT 49.33MHz Felix Werbelen (Hawpenhout /Eelygiuu) =EERAMP

2072-11-74 DE:15UT 43 33MHz Felix Verbelen{Kampenhout/Belgium) =BEKAND

z072-11-D3 00:Z5UT 43 33MHz Felix Werbelen (Fampenhout/Eelgium] =EERAMP

Figure 13 — Meteor reflection 24 November 2022, 06"15™ UT.
Figure 16 — Meteor reflection 03 November 2022, 00h25™ UT.
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2022-11-04 06:45UT 49.35HHz Felix Verbelen{Kaupenhout /Belgiuu) =BERAMD 2022-11-05 02:05UT 49.93MHz Felix Verbelen (Haupenhout/Belygiuu)=EEHAMP

2022-11-04 02:55UT 43.99MHz Felix Verbelen{Kaupenhout/Belgiuu) =BEKND

Figure 18 — Meteor reflection 04 November 2022, 09"55™ UT.

2022-11-05 02:0SUT 49 37MHz Beacon Dourbes Felix Verbelen (Kampenhout/BE)=EEKAMP z07z-11-11 08:00UT 43 33MHz Felix Werbelen (Fampenhout/Eelgiun] =EERAMP

; : hnm
Figure 19 — Meteor reflection 05 November 2022, 02805™ UT. Figure 22 — Meteor reflection 11 November 2022, 08"00™ UT.
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2022-11-12 04:35UT 49.35HHz Felix Verbelen{Kaupenhout /Belgiuu) =BERAMD

2022-11-13 01:05UT 49.99MHz Felix Verbelen{Kaupenhout /Belgiuu) =BEKMND

Figure 24 — Meteor reflection 13 November 2022, 01"05™ UT.

© eMeteorNews

2022-11-23 08:05UT 49.93MHz Felix Verbelen (Haupenhout /Belygiuu)=EEHAMP

Figure 25 — Meteor reflection 23 November 2022, 08"05™ UT.
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October 2022 report CAMS BeNeLux

Carl Johannink

Am Ollenkamp 4, 48599 Gronau, Germany
c.johannink@t-online.de

A summary of the activity of the CAMS BeNeLux network during the month of October 2022 is presented. This
month we collected a total of 32170 multi-station meteors resulting in 9749 orbits.

1 Introduction

Sporadic meteor activity is now nearly reaching its highest
level, but there are also several meteor streams visible,
reaching their high activity towards the end of this month,
like the Orionids and the Taurids.

Meanwhile we can observe for more than 12 hours at our
latitudes (50°—53° north). This makes this month one of the
most attractive months to observe meteors, therefore, we
were curious to see the results.

2 October 2022 statistics

October 2022 showed a very stable weather pattern. The
BeNeLux had many complete clear, or at least partly clear
nights. As a result, we could collect a substantial number of
orbits in every night this month, except for October 13—14.
Skies remained mostly cloudy in our regions. Only 63
meteors were captured by all cameras this night, but none
of them was simultaneous from at least two different sites.

A total of 32170 meteors were detected this month,
resulting in a record amount of 9749 orbits, see Figure 1. In
several nights, October 2-3, 6-7, 8-9, 18-19, 21-22,23-24,
26-27 and 27-28 the number of orbits was more than 500.
The highest number of orbits was collected during October
23-24 with 814 orbits in this single night.

It was striking to see that more than 56% of all orbits were
captured by at least 3 cameras during this month. This is an
indication that the sky over the BeNeLux is well covered by
our network.

For the first time, we could receive results from a station in
Luxembourg. Philippe Schaack is running an RMS camera
LUO0001 (CAMS 3952) from Roodt-sur-Syre since October
19.

On average 86.4 cameras were active at 31 stations in the
BeNeLux during this month. At least 68 cameras (October
14-15) and a maximum of 94 cameras (October 8-9 and 9—
10) were active. These numbers are slightly better than last
month (Figure I and Table ).
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Figure 1 — Comparing October 2022 to previous months of
October in the CAMS BeNeLux history. The blue bars represent
the number of orbits, the red bars the maximum number of
cameras capturing in a single night, the green bar the average
number of cameras capturing per night and the yellow bar the
minimum number.

Table 1 — Number of orbits and active cameras in the BeNeLux
during October 2012-2022.

Year Nights Orbits  Stations (1\3/;); (I;/ai lr?ls 2/[:;2
2012 16 220 6 7 - 3.9
2013 20 866 10 26 - 16.8
2014 22 1262 14 33 - 19.7
2015 24 2684 15 47 - 34.8
2016 30 3335 19 54 19 41.3
2017 29 4163 22 87 45 74.4
2018 29 9611 21 82 52 73.0
2019 29 3344 20 76 47 67.5
2020 29 3305 23 90 52 70.9
2021 29 9669 26 94 70 82.2
2022 30 9749 31 94 68 86.4
Total 287 48208
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3 Focus on a minor shower

In the past, around October 5 there have been sometimes
reports about a substantial meteor activity from the
Draconid/Camelopardalid region (Jenniskens, 2005; 2006).
Based on the high activity in October 2005 this minor
shower was listed as an ‘established shower’ in the IAU as
October Camelopardalids, OCT#281 (Jenniskens 2005).

In 2018 higher activity of this meteoroid stream was
mentioned again at this date (Roggemans et al., 2019).
However, from CAMS data it is clear that we can see
meteors from this minor shower in every year.

Figure 2 — Radiant plot for CAMS BeNeLux data on 2022
October 5-6.

Table 2 — Number of OCT#281 meteors during 2022 October 5—6
(data CAMS BeNeLux).

uT Lo (°) OCT Comment

20h54m 192.2892 - First orbit
23h07m-23h36™ 192.38-192.40 1
23"36m-00"06™ 192.40-192.42 0
00"06™-00"35™ 192.42-192.44 0
00"35™-01h04m 192.44-192.46 0
01P04™-01"33™ 192.46-192.48 0
01h33m_02h02m 192.48-192.50 0
02h02m-02h31™ 192.50-192.52 1
02"31m-03h00™ 192.52-192.54 3
03P00™-03h30™ 192.54-192.56 0
03h30™-03h59™ 192.56-192.58 2
03h59m_(4h28m 192.58-192.60 3
04M28m_(4h58m 192.60-192.62 3

04h58™ 192.6207 - Last orbit

Figure 2 shows a nice compact radiant near RA = 165° and
Decl. =+78° (yellow dots) on 2022 October 5-6 (data
CAMS BeNeLux). The first OCT meteor was captured at
23m22m59 UT by Bart Dessoy (Zoersel, Belgium), Steve
Rau (Zillebeke, Belgium), Steve Rau (Oostende, Belgium)
and Adriana and Paul Roggemans (Mechelen, Belgium).
The last OCT meteor that night was captured at 04"46m24°
UT by Luc Gobin (Mechelen, Belgium), Hervé Lamy

© eMeteorNews

(Ukkel, Belgium) and Pierre-Yves Péchart (Hagnicourt,
France).

In Table 2 we see the number of OCT-meteors during this
night in intervals of 30 minutes. Triggered by good
observing conditions, visual observers Michel Vandeputte
and Koen Miskotte decided to make observations this night.
They also looked whether they could detect visually activity
from this shower. They made the following comments:
“The most striking aspect of these meteors is their medium
speed. Visual observers, who are not aware of activity of
this shower, will certainly classify these meteors as
sporadic”.

It is interesting to look whether the display of the activity,
visible in the CAMS data (Table 2), is also visible in the
data of Michel and Koen. Their results are as follows:

MISKO

e 02"09m-03"10™ UT 1 OCT +3
e 03"0m-04"20™ UT 3 OCT +2;+3;+4

VANMC

e 01"30m-02"30™ UT 1 OCT +3
e 02"30m-03"30™ UT 2 OCT +3, +2
e 03"30m-04"30™ UT 2 OCT +3, +2

From this data we can say that for these visual observers the
activity is more or less in agreement with CAMS data.

This is a nice confirmation that an attentive observer, who
is aware of activity of a minor stream, can monitor this
stream also.

4 Conclusion

The results for October 2022 are the best in 11 years of the
CAMS BeNeLux network for this month.
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3830 and 3831, CAMS 3832, 3833, 3834, 3835, 3836 and
3837), Jim Rowe (Eastbourne, Great Britain, RMS 3829),
Philippe Schaack (Roodt-sur-Syre, Luxemburg, RMS
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November 2022 report CAMS BeNeLux

Carl Johannink

Am Ollenkamp 4, 48599 Gronau, Germany
c.johannink@t-online.de

A summary of the activity of the CAMS BeNeLux network during the month of November 2022 is presented. This
month we collected a total of 17401 multi-station meteors resulting in 5635 orbits.

1 Introduction

In November the chances for long periods of clear weather
are getting rather small. Only under specific favorable
circumstances the BeNeLux can count on a longer series of
clear nights.

Meteor activity is still very high this month, due to high
sporadic activity and the visibility of meteoroid streams like
the Taurids and the Leonids. So, it is interesting to see what
this month would bring us.

2 November 2022 statistics

Until November 25, weather remained stable, with lots of
sunshine, resulting in good results for our network.
Afterwards, the weather turned more and more gloomy.
Only a handful of orbits in this period could be collected.
Not a single orbit could be obtained during November 27—
28.

This month CAMS BeNeLux collected a total of 17401
multi-station meteors, resulting in 5635 orbits. This is a
second-best score for this month. Only in November 2018
more orbits were collected (Figure I and Table 1).

In particular November 4-5, 11-12 and 13-14 got good
results with more than 500 orbits in each night, due to clear
conditions in these nights. The highest number of orbits
were collected on November 13—14, 576 orbits.

52% of all orbits were collected by at least 3 stations. Once
again, like in October, this emphasizes good coverage of the
skies over the BeNeLux. On average 86.2 cameras were
active each night, with a maximum of 94 cameras and a
minimum of 69 cameras. These numbers are comparable to
the situation of previous month. We hope that the camera
stations such as Terschelling and Burlage can rejoin the
efforts of the network soon.
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Figure 1 — Comparing November 2022 to previous months of
November in the CAMS BeNeLux history. The blue bars represent
the number of orbits, the red bars the maximum number of
cameras capturing in a single night, the green bar the average
number of cameras capturing per night and the yellow bar the
minimum number.

Table 1 — Number of orbits and active cameras in the BeNeLux
during November 2012-2022.

Year Nights Orbits  Stations gj;: g&ﬁis lé/[:;rsl
2012 14 165 6 8 - 4.4
2013 13 142 10 26 - 9.8
2014 24 1123 14 33 - 21.1
2015 23 1261 15 47 10 29.8
2016 24 2769 19 56 19 42.2
2017 26 4182 22 88 57 74.2
2018 28 6916 21 85 59 753
2019 27 3237 20 77 60 71.1
2020 28 5441 23 88 57 72.6
2021 24 4691 26 86 74 81.6
2022 29 5635 31 94 69 86.2
Total 260 35562
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3 Conclusion

Results for November 2022 are among the best in the 11
years of the existance of the CAMS BeNeLux network.
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3827), Tammo Jan Dijkema (Dwingeloo, Netherlands,
RMS  3199), Isabelle Ansseau, Jean-Paul Dumoulin,
Dominique Guiot and Christian Walin (Grapfontaine,
Belgium, CAMS 814 and 815, RMS 3814 and 3817), Uwe
Gldssner (Langenfeld, Germany, RMS 3800), Luc Gobin
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(Mechelen, Belgium, CAMS 3890, 3891, 3892 and 3893),
Tioga Gulon (Nancy, France, CAMS 3900 and 3901),
Robert Haas (Alphen aan de Rijn, Netherlands, CAMS
3160, 3161, 3162, 3163, 3164, 3165, 3166 and 3167),
Robert Haas (Texel, Netherlands, CAMS 810, 811, 812 and
813), Kees Habraken (Kattendijke, Netherlands, RMS 3780
and 3781), Klaas Jobse (Oostkapelle, Netherlands, CAMS
3030, 3031, 3032, 3033, 3034, 3035, 3036 and 3037), Carl
Johannink (Gronau, Germany, CAMS 3100, 3101, 3102),
Reinhard Kiihn (Flatzby, Germany, RMS 3802), Hervé
Lamy (Dourbes, Belgium, CAMS 394 and 395, RMS 3825),
Hervé Lamy (Humain, Belgium, RMS 3821), Hervé Lamy
(Ukkel, Belgium, CAMS 393), Koen Miskotte (Ermelo,
Netherlands, CAMS 3051, 3052, 353 and 354), Pierre-Yves
Péchart (Hagnicourt, France, RMS 3902 and 3903), Tim
Polfliet (Gent, Belgium, CAMS 396, RMS 3820), Steve Rau
(Oostende, Belgium, RMS 3822), Steve Rau (Zillebeke,
Belgium, CAMS 3850 and 3852, RMS 3851 and 3853),
Paul and Adriana Roggemans (Mechelen, Belgium, RMS
3830 and 3831, CAMS 3832, 3833, 3834, 3835, 3836 and
3837), Jim Rowe (Eastbourne, Great Britain, RMS 3829),
Philippe Schaack (Roodt-sur-Syre, Luxemburg, RMS
3952), Hans Schremmer (Niederkruechten, Germany,
CAMS 803), Erwin van Ballegoij (Heesh, Netherlands
CAMS 3148 and 3149).
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