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The article analyzes the statistical aspects of the formation of anomalous comet tails. The sta-
te of solar activity during the formation of 97 anomalous tails was studied. It was found that in
long-period comets such tails are observed during the period of decreasing activity (phase 0.75),
and in short-period comets - immediately after the maximum (phase 0.55). This fact is important to
take into account in the study of the physics and evolution of comets.
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Introduction

The study of the dependence of specific
cometary characteristics and parameters on the
phase of the 11-year solar activity (SA) cycle
has a long history. This paper analyzes the pos-
sible influence of solar activity on the formati-
on of anomalous tails in some comets. These ta-
ils are directed toward the Sun and consist of
larger particles. In this work, we aim to answer
the question of during which phases of the solar
activity anomalous comet tails most frequently
appear. The authors believe that clarifying this
issue will help to uncover the nature of this na-
tural phenomenon.

Method and materials used

The task at hand is purely statistical in na-
ture. The epochs (T) of the formation of anoma-
lous comet tails are compared with the phases
(F) of solar activity (SA) on the corresponding
dates. The main part of the data concerning
anomalous comet tails is taken from the disser-
tation by Safarov [1], which compiles informa-
tion on 78 comets with such structures. An ad-
ditional 19 cases, discovered during our review
of astronomical literature, were added to this
dataset. The data on SA phases were obtained
from the website: https://solarscience.msfc.na-
sa.gov/greenwch/spot num.txt (Cycles 1-25).
Taking into account the asymmetry of the SA
curve, the value of F is normalized so that the
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intervals correspond to equal time periods, as
was done in [2]. The distribution N(F) is shown
in Figure 1. Calculations show that it is charac-
terized by a mean and standard deviation of
7.64 and 1.41, respectively. Application of the
Student's t-distribution [4] indicates that the ob-
tained distribution is neither random nor uni-
form. It features a maximum (N = 9.93) in the
interval 0.7-0.8. The confidence level for this
maximum occurring in this interval is approxi-
mately 0.95. In the remaining intervals, the pro-
babilities of deviations from the mean fall wit-
hin statistical error margins. A more detailed
analysis, involving changes in the boundaries of
the F parameter intervals, shows that the most
saturated interval is 0.69-0.80, with an N value
of 11.26. This interval corresponds to the decli-
ning phase of solar activity.
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Analysis results
The results of the conducted analysis are
presented in Table 1 and Figure 1. It should be
noted that our analysis includes comets ob-
served up to the beginning of 2023.
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Table 1

Distribution of occurrences of anomalous comet tails by solar activity phases

F 0.05 0.15 | 025 | 035 | 045 | 0.55 | 0.65 | 0.75 | 0.85 | 0.95
N (LPC) 7 6 8 10 5 11 9 15 13 13
N (PC) 2 2 2 2 2 5 6 3 3 5
In Table 1 (second row), the frequency of Conclusion

the appearance (N) of anomalous tails in 97 co-
mets is shown as a function of the solar activity
(SA) phase. For the comets under considerati-
on, the most saturated interval is 0.69-0.80,
where 17 comets are concentrated. Even taking
into account the asymmetry of the SA curve,
this number exceeds what would be expected
under a uniform distribution. The distribution
N(F) for periodic comets is presented in the
third row of Table 1. It differs from the previo-
us distribution by a shift in the maximum. For
this set of comets, the maximum falls within the
0.47-0.58 interval (N = 7). Even without appl-
ying strict statistical criteria, it can be conclu-
ded that the difference between these two distri-
butions is a significant fact.
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Fig 1. Frequency of the appearance of anomalous
comet tails at different phases of solar activity (SA)
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The frequency of anomalous tails, like
many cometary parameters, correlates with the
phases of the 11-year solar activity cycle. The
highest occurrence of this phenomenon for all
observed comets falls during the declining
phase of the cycle. However, when dividing
comets into long-period and periodic, anoma-
lous tails appear more frequently in the post-
maximum phase of solar activity for the latter.
This feature could be used in the theory of
comet physics and evolution. It is worth noting
that similar results were obtained based on a
more limited dataset [3].
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ANOMAL KOMET QUYRUQLARI VO 11-iLLIiK GUNOS FOALLIGI
9.5.Quliyev, H.9.Qasimov
Mogqalodo anomal komet quyruqglarinin formalagsmas: mosalasinin statistik aspektlori tohlil olunur. 97 anomal
quyrugun amolo golmosi zamani giinog foalliginin durumu aragdirtlmisdir. Askar olunmusdur ki, uzunperiodlu komet-
lords bels quyruglar foalligin enmo ddvriinds (faza 0.75), qisaperiodlu kometlords iso maksimumdan dorhal sonra (faza

0.55) miisahidos olunur. Bu faktin kometlorin fizikasi vo tokamiiliinlin 6yronilmesinds nozors alinmasi vacibdir.

Agar sizlar: kometlor, anomal quyruglar, giinas aktivliyi, statistika

AHOMAJIbHBIE KOMETHBIE XBOCTHI M 11-JIETHUM IIUKJI COJIHEYHON AKTUBHOCTH
A.C.I'ynues, I''A.T'acbiM0OB
B cTaThe aHAM3UPYIOTCS CTATHCTHYECKHE acleKThl (JOPMHUPOBAHHS aHOMAJIBHBIX KOMETHBIX XBOCTOB. M3yueHo
COCTOSIHHE COJTHEYHON aKTHBHOCTU B Iepuoja (HOpMHUpOBaHUS 97 aHOMaJbHBIX XBOCTOB. YCTaHOBJICHO, YTO y JOJTO-
MNEPHOJMICCKHX KOMET TaKHe XBOCTHI HAaOJIOJAIOTCSA B MEPHOJ Clana akTHBHOCTHU (¢asa 0,75), a y KOPOTKOTEPUOAH-
YEeCKMX KOMET — cpa3y mocie Makcumyma (dasza 0,55). Dtor (akT BaKHO y4YHTHIBATh NPH H3yYeHHU (U3UKH H

9BOJJIIOLIUN KOMCT.

Knrwuesoie cnoesa: Komembvl, AHOMAJIbHble X60CMbl, COJIHEYHAA AKMUBHOCMb, cmamucmuKka
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