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In it papet we analveed the datretical distnbution of solar encrpetic particles with the pp,,
1:e) and Solar Flarcs dunng the minimum perind of salar cycla 74 ¢
< not occur for days ata time For th < :'; i

Wi Connal Masd Fechons (CM
v dimmnishes, and often do¢
at occurred between 2020 January

calar mimmum, solar flare achivit
audy, we considered all 1150 CMEs and 1709 fares th
Pecember The CMEs and Narc properties chows that there is significant features in all physical 5
weh ax kinehic energy. speed and acceleration. The flare consist of four classes: C,B.M.X pioper
Nevwonds: Coronal Mass Ejections, Solar Flares
1.Introduction

Coronal mass cjections (CMEs) and Solar flarcs arc the tW

ficant cjcction of magnctic ficld and the accompanying plasma f
ted with solar flares and other me‘\;:;_‘"'-‘ :
2 ) NG

A coronal mass cjection is a signi
arc oftcn associa
lectromagnetic radiation in the J
sun’s atmospp.-

cun’s corona into the heliosphere. CMEs
activity. A solar flare is an intense localized cruption of ¢
lways, accompamcd by coronal mass ejections
» 3002

Flares occur in active regions and ar¢ often, but not a

particle events and other solar phenomena. Solar flares are rarely seen in the white light at photosg:

region but easily visible in the chromospheric region at different wavelength bands. The phenoospu:.-.:

flare-associated CMEs have been observed during a solar prominence eruption (Munro et al. 1979) mena -
Compagnino et al. (2017) have s ations between flares and CME properti es. -

o1

tudied the correl
a statistical analysis in the interval from h 2014 over the solar cycles 23 and 24. Bidhu
: el

(2017) examined the relation between the CMEs and flare properties in the maximum phases of 23 and -
solar cycles. They detected larger number of CMEs in cycle 24 than the solar cycle 23, although mi:nd ;
’ S solar

cycle 24 was very weak, focusing on study of their speeds in the two cycles. Recently, Tbrahim et al. (2013,
studied the rties, considering the CME data from the Coordinated Data Ax(x-al»\
Yy

CMEs and flare prope
Workshops catalog and X-ray flares data from the Hinode /XRT satellite.
2.Data Analysis
In the following procedure, ta are analysed. CME data for the period of 20X
10 2022 over the cycle 25 was observe le Spectrometric Coronograph and He]iosp;\e;-
/LASCO). Based in th re are 3150 CMES recorded in the perod e

Observatory (SOHO
the solar flare data sets are taken from the Hinode/XRT Satellite in the same period

2020 to 2022. While
vents recorded during this period. LASCO gives information about acceleration, CPA
considered for this study.

o important phenomena of solar ;i

the CME and flare da
d with the Large Ang
e CME data set, the:

There are 1709 flare €
and the linear speed of CME from which only the linear speed is
[Year ] 0-500 500-1000 ] 1000-2000 | 2000-3000 | >3000_ |
[2020 | 595 49 2 1 :
2021 840 114 10 - -
2022 1091 385 62 1 % - j
e 25 (2020-2022).
in the range of 0-500 m'
I=

Table 1. The linear speed of CME of solar cycl

. Table 1 indicates the linear speed of CME which is categorized
which 2,526 CMEs are observed, 500-1000 in which 548 CMEs are observed, 1000-2000 in which
CMEs are observed, 2000-3000 in which 2 CMEs are observed for the time period of 2020-2022 of ¢

olar

cycle 24.
Year C B M X
2020 32 161 | -
202] 155 499 13 ]
2022 620 142 76 2

MRE-2K23
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are rare, occupying ~0.5% of all CMEs (Wang
and Zhang, 2007). The fastest CME was 2776
kms” on September 5,2022.

: C cine

B class Nlares are 802, M claee ‘;“?:‘N:"ur;nkxzd " 1600

AN cl)&“ fares are 3 of Solar cycle g (2000 1000

R 1l

A Result and Ditcussion J i == -

A statistical analysig of the CME @ &

speed is camied ot 1y, this paper, the slnﬁl.::\ii:'\ ok @'\9 Q@’{p @“ﬂ&
vends found in large number of events ° ” e
observed ay SOHO/LASCO IS presented.

Moreover we analysed solar cycle 24 events, " 1020 =201 w202
whereas  simiar Statistical Studies dealt with . o

solar cycle 23 events (e.g,. Kahler 2005, 2013; Pan et a). 2011)

E - Speed [km g

Fig 1. Distribution of CME speed ( in km s} for

all 3150 CMEs in our sample from 2020-2027. P T o
The colour Blue represents year 2020, orange Flare class
2021 and grey for year 2022 !

The CME speed is taken i the range of | 800

0-500km s, 500-1000 km s, 1000-2000 km s ;600 -

and 2000-3000 km s, The CME speed is higher , 400 — B D

in 2022 for 0-500 km s, 2022 for 500-1000 km {200 - i N |
s and s0 on. There were no CMEs greater than i e
3000 km s™'. The average speed of CME is ~430 ! C B M
km s”. Extremely fast CMEs of >1500 km s il

ig 2. Distibution of flare classes C.B,M,X of all 1709 flares in our sa
e D'Ilfl:::bﬂare classes in our sample (1709) events are B.,C.,M,x.
in Table 2 and shown in F ig 2. The majority of the sample is in B-
(499)for the year 2021 and in C- class (620) for the year 2022. C s the
class flares occur on average about 10 times per year, and flares as powerful as the o

even less
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CME- Linear Speed

2020 w2021 m 2022

The number of ea
class (161) for the
- class has the leas

mple from 2020-2027.

108 -
likely. 108
L

Lower 2
cnergy  ion %
data are <,
available from "'g
the Electron, *
Proton  and x
Alpha =
Monitor 2
(EPAM) =
Instrument on
board
NASA’s

ad
1)

ch flare class is given
year 2020, in B- class
t nurmber of flares. X-
ne recorded in 2003 are

—0.057 MeV?
1—0.088 MoV
——0.15 MeV ,
—0.25 MeV
——0.43 MeV
'—0.79 MeV ‘
—1.42 MeV
=——3.02 MeV
{—6.01 McV
- 8.7 MeV
——12.58 MeV
'—18.18 MeV!
—26.3 MeV |
{—38.03 McV!
——54.90 McV!
|—79.53 MeV!
i—115 MeV
i—166.3 MeV.
1—244.2 MeV:
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\dvaneed Composition Explorer (ACE). This figure shows that while the powerfy]
launched from the Sun's western limb generntes peaking values of h:gh-encrgy partj IShOCk
lower energy particles peak 2 days later when the limb of the expanded CME and shockC et .
fom the figure were used 1o derive integral Mluxes for energics from > 1o »26 Mf{"/" the Eapyy, D,
mtegrl particle Muxes from GOES for energics above the higher-cnergy bin limits of By dding *
fhuxes can be compared 1o integral Nuxes derived from ACE/RPAM and GOES/[:'ncrgcnccsr;2 cha""th
Measurements shown in the figure. anicle g,
4.Conclusion

We have analysedthe coronal mass ¢jection (CME) and the solar flare durip
from January 2020 to December 2022. It is shown that the CME for our sample is 3 50 events e
for our sample is 1709 events. The fastest CME was 2776 km s on September 52022, we h:,? dthe
the four classes of flare: C,B,M,X in which the majority of the sample is in B-class for 2070 ;“nal:r-.._
2021, and C-class for 2022. Integral fluxes of encrgies from >1 to >260 MeV is derived. + Belass g,

8 solar Cycley.
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