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ABSTRACT

The details of the solar �are production mechanisms are not yet completely understood. One of the standing ques-

tions is the anisotropy of the X-ray �ux, especially in strong �ares. It can be studied indirectly by analysing the

characteristics of �ares at di�erent positions on the visible disc. In this paper, the durations, peak and integral �uxes

of strong (X-class) solar �ares from cycles 22�25 are considered with respect to their apparent position on the Sun. It

is found that there exists a signi�cant north�south asymmetry in all three parameters, which also varies depending on

the phase of the solar cycle (with general predominance of the south). This con�rms the results of previous studies.

A weaker and less signi�cant east�west asymmetry is found as well, partly supported by literature. A previously un-

detected centre-to-limb asymmetry is reported (in favour of the limb) in all three parameters. All three asymmetries

are enhanced during the solar minimum, which could hint at their connection to the large scale magnetic structuring

of the Sun. The prevalence of strong solar �ares near the limb at the solar minimum has clear space weather warning

implications.
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1 INTRODUCTION

In order to understand the mechanisms responsible for the
production of strong solar �ares, it is necessary to gather su�-
cient amounts of observational data. One particular property
of interest is their possible directionality (anisotropy), which
may be probed over the long periods of time even from a
single point of observation (Earth and near-Earth space) by
studying the �are properties versus their position on the vis-
ible solar disc.
The present work focuses on statistical evaluation of the

possible asymmetries in strong solar �ares in terms of their
position: disc versus limb, north versus south, east versus
west. Three parameters are being considered for comparison:
solar �are duration, peak X-ray �ux in 1�8 Å range, integral
�ux in the same range over the �are's duration.

2 METHODS

2.1 Reference �are list

The catalogue provided by Plutino et al. (2023) was used as a
reference. Regarding the strong �ares, the catalogue demon-
strates some noteworthy properties:

• A few of the X-�ares listed are clearly parts of the same
event (apparently with more than one peak, separated by
less than 30 minute time intervals). In these cases only the
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strongest �are of the consecutive series was taken into ac-
count.

• The catalogue tends to overestimate the peak �ux of each
individual �are by 20�60% compared to the initial GOES
satellite data (therefore being more in line with the mod-
ern nomenclature (Machol et al. 2023), where the historical
42% attenuation factor is removed). As it occurs consistently
throughout the catalogue, no corrections to account for this
have been made.

• For the same reason some of the X-�ares listed in the cat-
alogue correspond to �weaker� (M-class) GOES �ares. Since
the boundary between M and X classes is somewhat arbitrary,
this is rather bene�cial, as it increases the sample size.
After 2020 the standard GOES catalogue was used (NOAA

2023).

2.2 Visual identi�cation

The position of the solar �are on the visible disc was eval-
uated using the X-ray/EUV images of the �ares (taken by
Yohkoh (Montana State University 2017), SOHO (Virtual
Solar Observatory 2023) and SDO (Pesnell 2023) satellites).
Where such images were unavailable, the active region po-
sition was used as a proxy (using the synoptic maps from
NGDC (2023) as a reference).
This is a necessary measure, as e.g. Hα emissions are bi-

ased against the limb and therefore tend to underestimate the
number of limb �ares (Conway & Matthews 2003). The scope
of the strong solar �ares to be included is therefore limited by
the availability of digital images of the Sun in shorter wave-
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lengths, which puts the start of the considered time interval
at September of 1991.
To facilitate the identi�cation of the �are position, the ap-

parent grid of meridians and parallels was plotted and over-
laid on top of the satellite imagery. The grid step is 9 degrees
in both latitudinal and longitudinal directions. Longitudinal
bins are numbered from −10 (easternmost) to +10 (western-
most). For latitudinal bins −10 represents the southern polar
region, and +10 � the northern one.
Flares often happen near the bin boundaries, which makes

the attribution of a �are to a certain bin number (versus
the very next one) somewhat arbitrary. However, increase
in resolution leads to a frequent �over�owing� (i.e. when a
�are happens in more than one bin simultaneously), espe-
cially near the limb. Hence the choice has been made to limit
the resolution to a 20 by 20 bin grid.

2.3 Processing of the list

As a result of the described procedure, the list of X-�ares has
been obtained. It includes data on: 1) date of the event; 2)
time of the �are peak (UTC); 3) corresponding active region
number; 4) peak �ux of the �are; 5) longitude bin; 6) latitude
bin; 7) a special note if the �are happened in the occulted
active region (behind the limb); 8) �are duration; 9) integral
�ux of the �are over its duration.
Occultation is given special attention. As the �ares often

happen in coronal loops (Reale 2014), which are situated
above the photosphere, they can sometimes still be visible
after the active region has departed the Earth-facing disc (or
before the active region has appeared on it), which e�ectively
oversaturates the ±10 longitude bins with extra �ares, which
introduces a bias in judgement about the uniformity of disc�
limb �are number distribution. See discussion of the same
issues by Krucker et al. (2015).
Finally, 3 lists have been produced: 1) the full list that

contains all the X-�ares (as described in section 2.1) from
September 1991 to May 2023 � it includes 305 events; 2) the
B-list where some of the �ares from occulted active regions
have been eliminated (the ones that de�nitely belong to the
backside of the Sun) � it includes 288 events; 3) the maximally
conservative M-list where even the �ares at the very edge
of the disc (that could be equally attributed to visible and
occulted areas) have been eliminated � it includes 274 events.

2.4 Temporal breakdown

In order to determine the possible temporal di�erences, a
set of smaller lists was produced: the solar minimum list, the
solar maximum list, the rising and falling phase lists, odd and
even cycle lists, and separate lists for �ares from each solar
cycle at least partly included in the study (cycles 22�25).
For the purposes of this research, a solar maximum (mini-

mum) is de�ned as a year with maximum (minimum) sunspot
count of the corresponding cycle, plus 2 full years before
and after it. Hence the solar maximum (minimum) list in-
cludes the strong �ares from years 1991, 1999�2003, 2012�
2016, 2022�2023 (1994�1998, 2006�2010, 2017�2021). For the
purposes of this research, the rising phase is de�ned as all the
full years between the years with minimum and maximum
sunspot count (i.e. the years 1997�2000, 2009�2013, 2020�
2023). For the purposes of this research, the falling phase is

Table 1. Cumulative characteristics of the acquired lists: the name
of the list, total number of �aresN in it, mean duration of the �ares
T , mean peak �ux F , mean integral �ux I. N values are taken from
the full list (values in parentheses � from the M list).

List N T (min) F (10−4 W·m−2) I (J·m−2)

Full 305 129.7 2.92 0.502
B 288 125.7 2.89 0.478
M 274 125.2 2.84 0.463
Min 37 (32) 122.0 3.47 0.409
Max 193 (175) 122.7 2.88 0.472
Rise 104 (91) 114.5 2.36 0.318
Fall 141 (126) 128.3 3.08 0.535
Odd 195 (177) 120.6 3.12 0.498
Even 110 (97) 133.6 2.31 0.398
C22 36 (31) 117.3 2.33 0.399
C23 179 (163) 125.7 3.27 0.532
C24 74 (66) 141.2 2.31 0.397
C25 16 (14) 61 1.44 0.105

de�ned as all the full years between the years with maxi-
mum and minimum sunspot count (i.e. the years 1991�1995,
2002�2007, 2015�2018).
It is worthy to note that the years 1994, 2008�2010, 2018�

2020, even though they are technically included into consid-
eration everywhere where they should, have had no strong
solar �ares.
Summary of the acquired lists is given in Table 1. The �are

numbers in parentheses indicate the ones taken from the M-
list (to evaluate the disc�limb �are number di�erence).

3 ACQUIRING THE STATISTICS

3.1 Asymmetry indices

For a quick and uniform description of the observed centre-
to-limb, north�south and east�west di�erences, asymmetry
indices are introduced (analogous to the ones in e.g. Roy
(1977)):

αx =
x1 − x2
x1 + x2

, (1)

where x is one of the considered values (number of �ares
N , mean �are duration T , mean peak �ux F , mean inte-
gral �ux I) and the di�erent subscripts correspond to dif-
ferent areas under consideration depending on the context
(�1� denotes limb/north/west, and �2� � disc/south/east).
E.g. αF = (F1 − F2)/(F1 + F2) may denote the asymmetry
index describing the north�south di�erences in mean peak
�are �ux.
As follows from (1), the ratio x1/x2 (e.g. mean north peak

�ux divided by mean south peak �ux) and the fraction of the
total β = x1/(x1 + x2) can be acquired from the appropriate
αx value in the following way:

x1
x2

=
1 + αx
1− αx

, β =
1 + αx

2
. (2)

Table 2 shows the centre-to-limb asymmetry indices (positive
values in favour of the limb) calculated for all the considered
lists. As discussed in section 2.3, the number asymmetry for
the temporal breakdown lists is taken with respect to the
maximally conservative M list. In Table 3 the north�south
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Table 2. Centre-to-limb asymmetry indices regarding the �are
number αN , mean �are duration αT , mean peak �ux αF , and
mean integral �ux αI (positive in favour of the limb).

List αN αT αF αI

Full 0.102 0.053 0.099 0.123
B 0.048 0.027 0.095 0.085
M 0.0 0.024 0.083 0.059
Min 0.312 −0.139 0.137 0.074
Max −0.018 −0.001 0.020 −0.042
Rise 0.142 0.026 0.036 −0.038
Fall 0.0 0.111 0.087 0.148
Odd −0.028 0.037 0.143 0.135
Even 0.052 −0.003 −0.046 −0.104
C22 0.096 −0.058 −0.104 −0.055
C23 −0.068 0.058 0.166 0.165
C24 0.030 0.022 −0.020 −0.128
C25 0.428 0.044 0.111 0.296

Table 3. North�south asymmetry indices regarding the �are num-
ber αN , mean �are duration αT , mean peak �ux αF , and mean
integral �ux αI (positive in favour of the north).

List αN αT αF αI

Full −0.128 −0.031 −0.102 −0.148
B −0.132 −0.006 −0.087 −0.105
M −0.132 0.010 −0.070 −0.067
Min −0.298 −0.070 −0.250 −0.316
Max −0.160 −0.096 −0.042 −0.140
Rise 0.250 0.012 0.049 0.192
Fall −0.290 −0.016 −0.214 −0.221
Odd −0.108 −0.062 −0.147 −0.193
Even −0.164 0.024 −0.006 −0.061
C22 −0.278 0.042 0.047 0.031
C23 −0.118 −0.045 −0.148 −0.194
C24 −0.108 0.009 −0.029 −0.102
C25 0.0 −0.316 0.00 0.345

indices are given (positive values in favour of the north). And
Table 4 outlines the east�west asymmetry indices (positive in
favour of the west).

3.2 Flare statistics

In order to evaluate the statistical signi�cance of the num-
ber asymmetry (given by the �rst column in Tables 2�4) a
null-hypothesis is made that the distribution of �ares should
be uniform. A standard binomial test is performed to esti-
mate the probability of the null-hypothesis to be true. The
results are shown in Table 5. Notable values (p < 0.15) are
highlighted in bold. Detailed analysis of the results is given
in section 4.
In order to quantify the di�erences between the alter-

native samples (north/south etc.) of strong �ares with re-
spect to their durations, peak and integral �uxes, two-sample
Kolmogorov�Smirnov test has been used. The only notable
results that have been found (with signi�cance level α < 0.2)
are summarized in the Table 6, sorted in descending order by
α.
Another way of looking at the problem is estimating the

correlation coe�cients between longitude and latitude and

Table 4. East�west asymmetry indices regarding the �are number
αN , mean �are duration αT , mean peak �ux αF , and mean integral
�ux αI (positive in favour of the west).

List αN αT αF αI

Full 0.022 0.009 0.039 0.041
B 0.028 −0.004 0.025 0.004
M 0.008 0.001 0.073 0.058
Min 0.136 0.126 0.033 0.123
Max 0.046 −0.027 0.024 0.017
Rise 0.038 0.011 0.062 −0.025
Fall −0.008 0.051 0.013 0.090
Odd 0.046 0.026 0.019 −0.027
Even −0.018 −0.010 0.070 0.174
C22 −0.112 0.155 0.161 0.396
C23 0.040 0.035 0.023 −0.018
C24 0.028 −0.086 0.026 0.051
C25 0.126 −0.091 0.018 −0.295

Table 5. Binomial test p-values for the �are number asymmetries
αN in Tables 2�4.

List p (disc�limb) p (north�south) p (east�west)

Full 0.043 0.015 0.366
B 0.222 0.015 0.340
M 0.524 0.017 0.476
Min 0.055 0.049 0.256
Max 0.440 0.015 0.282
Rise 0.104 0.007 0.384
Fall 0.535 0.0003 0.500
Odd 0.382 0.076 0.283
Even 0.342 0.052 0.462
C22 0.360 0.066 0.309
C23 0.217 0.067 0.327
C24 0.451 0.208 0.454
C25 0.090 0.598 0.402

Table 6. Results of Kolmogorov�Smirnov test for alternative sam-
ple di�erences in terms of �are durations T , peak �uxes F and
integral �uxes I. In descending order of the last column.

No List Samples x Signi�cance level α

1. Fall East/west T < 0.2
2. Odd North/south T < 0.2
3. Max North/south T < 0.15
4. Odd North/south I < 0.15
5. C23 North/south I < 0.15
6. C24 East/west T < 0.1
7. Max Disc/limb I < 0.05
8. Rise North/south I < 0.05

the three values under consideration. For each of the lists
given in Table 1 Pearson correlation coe�cient r, Spearman's
rank correlation coe�cient ρ and Kendall's rank correlation
coe�cient τ have been calculated both for longitude and lat-
itude (both in signed and absolute values). Kendall's τ have
been found to be very close to Spearman's ρ (this is also true
for their corresponding p-values) in every notable case, hence
only the ρ value is given. On the other hand, Pearson's r
is rarely similar (as well as the corresponding p), the main
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Table 7. Pearson's r (with the corresponding p-value pr) and
Spearman's ρ (with pρ) coe�cients for correlation between lon-
gitude (latitude) in absolute values and the �are duration T , peak
�ux F and integral �ux I. In descending order of the last column.

No List Lon/lat x r pr ρ pρ

1. Fall Lon I 0.193 0.022 0.127 0.134
2. Even Lat T 0.076 0.427 0.147 0.127
3. Fall Lat T −0.104 0.219 −0.129 0.126
4. Full Lat T −0.096 0.095 −0.098 0.087
5. M Lat T −0.105 0.083 −0.108 0.074
6. Fall Lon F 0.141 0.095 0.153 0.071
7. Fall Lon T 0.141 0.095 0.160 0.059
8. C24 Lat I 0.017 0.888 0.228 0.050
9. Even Lat I 0.091 0.345 0.192 0.045
10. B Lat T −0.118 0.046 −0.122 0.039
11. Min Lon F 0.265 0.112 0.345 0.037
12. C23 Lat T −0.185 0.013 −0.186 0.012
13. Odd Lat T −0.184 0.010 −0.198 0.006

Table 8. Same as Table 7, but values of longitude and latitude
are signed.

No List Lon/lat x r p ρ pρ

1. Even Lon F 0.069 0.475 −0.139 0.145
2. Max Lat T −0.113 0.117 −0.105 0.144
3. Max Lon F 0.054 0.455 −0.113 0.118
4. Odd Lat T −0.103 0.148 −0.117 0.105
5. Min Lon T −0.025 0.882 0.279 0.095
6. C24 Lon F 0.015 0.902 −0.217 0.063
7. Rise Lat I 0.191 0.052 0.213 0.030

reasons for which are most likely that the samples are not
normalized and contain signi�cant outliers. It is given here
for illustrative purposes. Tables 7 and 8 summarize the results
(only the cases with pρ < 0.15 are shown).

4 RESULTS

4.1 Centre-to-limb asymmetry

Even though after the removal of the �ares in the occulted
regions (see section 2.3) the disc�limb asymmetry in terms of
�are number αN vanishes (see M list in Table 2), the mean
peak �ux of limb �ares is still more than 18% higher. Their
mean duration is also about 5% higher. And their mean in-
tegral �ux is 13% higher than that of the disc �ares.
In temporal sense the e�ect described above seems to only

be observed in odd cycles (for them the asymmetry is even
more pronounced: mean limb peak �ux is 33% higher, mean
integral �ux � 31% higher with respect to disc �ares, and the
mean duration is 8% higher). In even cycles the situation is
reversed, with disc �ux prevailing (10% higher in mean peak
values and 23% higher in mean integral values, however, mean
duration is 11% lower for disc �ares).
It seems that during the solar maximum the outer and

inner �ares are mostly uniform in number (4% more disc
�ares) and demonstrate only small di�erences in �uxes (in
particular, mean limb peak �ux is 4% higher, but at the same
time in integral �ux the disc prevails with 9% di�erence).

During solar minimum, the centre-to-limb asymmetry is
really prominent, with the outer �ares constituting 2/3 of all
the �ares (66% of the total, or 91% higher than the disc �are
number; 5.5% probability of this occurring from a uniform
distribution). At the same time, their mean �uxes are also
noticeably larger (32% di�erence in peak �ux, 16% in the
integral �ux). The only outlier is a noticeably (32%) smaller
mean limb �are duration.
During the rising phase of a cycle the limb �ares dominate

in number (33% di�erence), whereas during the falling phase
the numbers are equal. Both phases demonstrate higher mean
peak �ux of limb �ares.
An interesting case is the current cycle (number 25), where

so far (as of June 2023) limb �are number is 150% higher
than the disc �are number (with the mean limb peak �ux
being 25% higher, and integral �ux � 84% higher). This could
potentially be attributed to small sample size, yet the p-value
is pretty small (p = 0.09).
Spearman's coe�cient (Table 7) shows weak correlation

between the limb proximity during falling phase of a cycle
and �ares' integral �ux (ρ = 0.127, p = 0.134), peak �ux
(ρ = 0.153, p = 0.071), �are duration (ρ = 0.160, p = 0.059).
A stronger correlation is found for peak �ux during solar
minimum (ρ = 0.345, p = 0.037).

4.2 North�south asymmetry

With only two exceptions, more �ares consistently happen
in the southern half of the disc (Table 3) � the di�erence in
number with respect to the northern one ranging from 24%
(odd cycles) to 85% (solar minimum). The two exceptions are:
cycle 25 (no di�erence) and the rising phase of a cycle (67%
di�erence in favour of the north). Most of these di�erences
consistently have very low p-values (see Table 5).
Same is true for mean peak and mean integral �uxes that

are consistently lower for the �ares in the south (di�erence of
mean peak �ux ranging from 1% during even cycles to 67%
at solar minimum; integral �ux � from 13% in even cycles to
92% during solar minimum). The current cycle demonstrates
signi�cant dominance of the mean integral �ux in the north
(105% di�erence with respect to the south).
The mean �are duration is �uctuating from one list to

another, overall being slightly (7%) higher for the southern
�ares.
A weak anti-correlation (see Table 8) is found between

latitude (counting northward) and �are duration during so-
lar maximum and odd cycles (ρ = −0.105, p = 0.144 and
ρ = −0.117, p = 0.105 correspondingly), as well as the inte-
gral �ux during the rising phase (ρ = 0.213, p = 0.03), which
con�rms the observations outlined above in this section at
least for these temporal segments.

4.3 East�west asymmetry

Overall there is a small (4%) prevalence of western �ares
in numbers (see Table 4), even though it is not consistent
over other lists (mostly due to cycle 22 demonstrating 25%
prevalence of eastern �ares). The p-values are consistently
large for all these cases (p > 0.25).
In terms of �are durations, mean peak and integral �uxes

cycle 22 still demonstrates the highest western dominance
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(37%, 38% and 131% di�erence correspondingly with respect
to the eastern �ares).
Overall, there is a slight western prevalence in mean �are

duration (2%), mean peak �ux (8%) and mean integral �ux
(9%). Much like in the cases of centre-to-limb and north�
south asymmetries (see sections 4.1 and 4.2), this general
pattern is enhanced during solar minima: they demonstrate
31%, 7% and 28% di�erences correspondingly.
A weak anti-correlation is found (see Table 8) between

longitude (counting westward) and: peak �ux in even cycles
(ρ = −0.139, p = 0.145), during solar maximum (ρ = −0.113,
p = 0.118) and cycle 24 (ρ = −0.217, p = 0.063). A weak cor-
relation is found between logitude and �are duration during
solar minimum (ρ = 0.279, p = 0.095), as well as integral �ux
during the rising phase of a cycle (ρ = 0.213, p = 0.03).

4.4 Statistical remarks

Overall there is evidence (Joshi & Chandra 2020) that asym-
metries tend to �uctuate over time, following the general evo-
lution of the solar cycles. Hence it seems that a �ner temporal
resolution is needed, as bigger timeframes (e.g. lists given in
Table 1) tend to over-average and erase the �ner dynamics of
solar activity. However, given the focus on strong �ares of this
study, it is unreasonable to reduce the time intervals (e.g. to
1 year), as it would greatly reduce the sample size (for some
years � down to zero: see section 2.4) and make any results
inconclusive. Nevertheless, a 5-year running mean series have
been super�cially examined (not shown here). Generally the
results are consistent with previous studies at least for the
north�south asymmetry (Joshi & Joshi 2004). On the other
hand, the existence of longer asymmetry cycles have also been
suggested (Kraminin & Mikhalina 2019).
Kolmogorov�Smirnov tests (see Table 6) indicate that

many of the observed (in section 4) discrepancies do not
necessarily represent populational di�erences, and the di�er-
ences in mean values of �are durations and �uxes are mostly
caused by rare outliers. Calculations of variance (not shown
here) of the corresponding �are lists support this hypothe-
sis. The only exception is �are duration, where the variance
is typically smaller than the variance in peak and integral
�ux. This is consistent with studies that show independence
of �are strength and duration (Reep & Knizhnik 2019).

5 CONCLUSIONS AND DISCUSSION

The positions and characteristics (duration, peak �ux, inte-
gral �ux) of strong solar �ares (X-class) have been examined
for the time interval spanning almost 33 years (September
1991 � May 2023) or almost 3 full solar cycles. The three
di�erent types of asymmetries (centre-to-limb, north�south,
east�west) have been analysed. Detailed results are given in
section 4.
The most prominent asymmetry to be found is the north�

south asymmetry. It is observed consistently in the full �are
list and most of the temporal segments thereof for all three
studied parameters. Generally speaking, strong �ares have
had higher durations, mean peak �uxes and mean integral
�uxes in the southern hemisphere over the studied timeframe.
The only exceptions are the rising phase of the solar cycle
and cycle 22, during both of which the northern hemisphere

has been more active. Both phenomena have been well rec-
ognized in the literature: e.g. in Garcia (1990); Joshi et al.
(2015). Most likely explanation, it seems, must be related to
some intrinsic large-scale asymmetry in the Sun itself, like
the long-term di�erences in the polar magnetic �eld strength
(Svalgaard & Kamide 2012). Notably, the north�south asym-
metry is enhanced during the solar minimum.
Regarding the east�west asymmetry, there is a slight preva-

lence of western �ares in terms of the mean �are duration
(2%), mean peak �ux (8%) and mean integral �ux (9%).
These di�erences are mostly caused by rare outliers, which
tended to happen more frequently in the west of the solar
disc (during the studied time interval). Overall, this result
contradicts the �ndings of Heras et al. (1990). One possible
explanation of the discrepancy is their reliance on biased Hα
observations (see section 2.2). The results of Prasad et al.
(2020), on the other hand, support the �ndings given here.
The east�west asymmetry is also enhanced during the solar
minimum. Generally, the existence and nature of east�west
asymmetry is hard to explain (Li, K.-J. et al. 1998). Perhaps
it could be related to the large scale magnetic �eld arrange-
ments, as has been suspected for gamma ray asymmetries
(Harris et al. 2007). A possible hint at this is the existence
of east�west asymmetry in the corona as well (E�mov et al.
2002).
Centre-to-limb asymmetry is not present in terms of num-

bers of �ares in the full list. However, the limb �ares' mean
peak �ux is about 18% higher, their mean duration is about
5% higher, and their mean integral �ux is 13% higher than
that of the disc �ares. It is prominent in the rising phase
of a cycle and especially during the solar minimum (where
2/3 of all the strong �ares happen at the limb � 5.5% prob-
ability of this occurring from a uniform distribution). More-
over, during the solar minimum the strong �ares exhibit a
32% higher mean peak �ux and 16% higher integral �ux at
the limb. Centre-to-limb variations have been reported for
radio waves (Silva & Valente 2002; Kawate et al. 2011), mi-
crowaves (Schmahl et al. 1985; Hidalgo Ramírez et al. 2019),
EUV (Veselovsky et al. 2001; Thiemann et al. 2018), gamma
rays and hard X-rays (Vestrand 1991), however, they are not
believed to exist in soft X-rays (McTiernan & Petrosian 1991;
Dickson & Kontar 2013). The present study shows that they
do exist, and are the most pronounced during the solar min-
imum.
It seems that, given the uniform �are distribution, the same

solar �are would �appear� to be stronger in soft X-rays when
it is observed near the limb with respect to a position closer to
the central meridian (soon this hypothesis could be directly
falsi�ed by stereoscopic X-ray imaging of �are sites by STIX
and MiSolFA instruments: Casadei et al. (2017); Xiao et al.
(2023)). Possibly, this (as well as the other two asymmetries)
is related to large scale magnetic structuring of the Sun, as
the asymmetries are enhanced during the solar minimum.
Regardless of the underlying reasons, the proposition is

made to call this (the prevalence in number and strength of
the strong solar �ares at the limb during the solar minimum)
Vinny e�ect1.

1 On April 8, 2017 at one of the conferences a gentleman named
Vinny has asked the author, �If you discover something, call it
Vinny e�ect.�
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