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1,Jntroductíon 

In h papcr r anascd the statr<tical distr1bution of olar cncryctic particlea wth he 

onnal Mos I)cons ((MEs) nd Solar Flnres durng thc ininun period of solar cycie 2 

nlt m1num, solnr fnrr nctivity diminishcs, nnd ocn does not occur for days at a t1ne For tkir 

hody, we onsilerd all 3150 CMEs and 1709 Norcs (hat ocCurrcd bctwccn 2020 Januar,.. 

2.Data Analysis 

nemher. 7he (MÊS And Nare propertics shows that therc Is signitiCant tentures in all physcal . 

wch as kynctic cncrgy, spccd and ncccleration. Thc larc consist of four classeS: C,B.MX 

Kewonds: Comnal Mass Ejcctions, Solnr Flares 

Coronal mass cjcctions (CMEs) and Solar flarcs arc the two Important phenormena of solar e. 

A coronal mass cjcction is a significant cjcction of magnctic ficld and the accompanying plasma 

sun's corona into the hcliospherc. CMEs arc oftcn associatcd with solar flares and other forme 

activity. A solar flarc is an intense localized cruption of clectromagnetic radiation in the sun's at9. 

Flares occur in active regions and arc oflen, but not always, accompanicd by coronal mass eiect.o. 

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

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

Compagnino et al. (2017) have studied the correlations between flares and CME properties hacod 

a statistical analysis in the interval from 1997 to March 2014 over the solar cycles 23 and 24. Ridhs 

(2017) examined the relation between the CMEs and flare properties in the maximum phases of 22 

solar cycles. They detected larger number of CMEs in cycle 24 than the solar cycle 23. althouch : 

cycle 24 was very weak, focusing on study of their speeds in the two cycles. Recently, Ibrahim et al (201* 

studied the CMEs and flare properties, considering the CME data from the Coordinated Data Anale 

Worksbops catalog and X-ray flares data from the Hinode /XRT satellite. 

Year 

cycle 24. 

2020 

In the following procedure, the CME and flare data are analysed. CME data for the period of 206 

to 2022 over the cycle 25 was observed with the Large Angle Spectrometric Coronograph and Heliospherik 

Observatory (SOHOLASCÓ). Based in the CME data set, there are 3150 CMEs recorded in the neriod time 

2020 to 2022. While the solar flare data sets are taken from the Hinode/XRT Satellite in the Same nenod 

There are 1709 flare events recorded during this period. LASCO gives information about acceleration, CPA 

and the linear speed of CME from which only the linear speed is considered for this study. 
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Table 1. The linear speed of CME of solar cycle 25 (2020-2022). 

Table 1 indicates the linear speed of CME which is categorized in the range of 00 

which 2,526 CMEs are observed, 500-1000 in which 548 CMEs are obseryed. 1000-2000 in which 

C 
32 

1000-2000 

CMEs are observed, 2000-3000 in which 2 CMEs are observed for the time period of 2020-2022 of solar 

2 

10 
62 

620 

tufuisepinary Researh Ethcs 

B 

161 

mal nhiherh alu gmaul 

499 
142 

M 

13 
76 

2000-3000 >3000 

X 

2 

flare-associated CMEs have been observed during a solar prominence eruption (Munro et al. 19701 



ISEN: 973-93-$479744.3 

Table 2.The classificntion of Mare of solnr cycle 25 (2020-2022) Table 2 shows the clnssificntion of fNnre events. Solar lre is classified into four classes CB,M,X. The number of C clnss Nares nre R07, B class flares are R02, M class Mnres nre 90 nnd 
N clacs lares are 3 of solar cycle 25 (2020 2022). 
.Result and Diseusston 

observed at SOHO/LASCO is 

speed is CAmed out. In this rends found in a large number of events 
papcr, the statistical 

Moreover we analysed solar cycle 24 events, 
presented. 

whereas similar statistical studies dealt with solar cycle 23 events (c.g,..Kahler 200S, 2013;, Pan et al. 2011). Fig 1. Distrnbution of CME speed ( in km s) for all 3150 CMEs in our sample from 2020-2022. The colour Blue represents year 2020, orange 2021 and grey for year 2022. The CME speed is taken in the range of 0-500kn s', 500-1000 km s, 1000-2000 km s and 2000-3000 km s. The CME speed is higher in 2022 for 0-500 km s', 2022 for 500-1000 km S and so on. There were no CMEs greater than 3000 kmns. The average speed of CME is 430 km s. Extremely fast CMEs of >1500 km s are rare, occupying ~0.5% of all CMEs (Wang and Zhang, 2007). The fastest CME was 2776 km s on September 5,2022. 
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Fig 2. Distibution of flare classes C,B,M,X of all 1709 flares in our sample from 2020-2022. The flare classes in our sample (1709) events are B,C,M,X. The number of each flare class is given in Table 2 and shown in Fig 2. The majority of the sample is in B- class (161) for the year 2020. in B. class (499)for the year 2021 and in C- class (620) Tor the year 2022. C- class has the least number of fares X. class flares occur on average about 10 times per year, and tlares as powerful as the one recorded in 2003 are 
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CME-Linear Speed 
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Atvanced ComposBtion Exploer (ACE) This figurc shows that while the powerful shock of the CME 
launched hom the Sun's wcstem limb gcncratcs peuking valucs of high-energy particles after Jower energy particles penk 2 dnys later whcn thc limb of the expanded CME and shock pass the Earth 
hom the figure were uscd o derive intcgral Nuxes for cnergics from >| to >260 MeV, By adding the 

integml particle uxcs from GOES for cncrgics above the higher-cncrgy bin limits of these channels 
luxes can be comparcd to integral uxes dcrived from ACE/EPAM and GOES/Encrgctic Particle Scnee 

Measurenments shovn in the igurc. 
A.Conclusion 

Multidisciplinary Reuarch Ethics 

We havc analyscdthc coronal mass cjcction (CME) and the solar Alarc during solar cycle 2: 
from January 2020 to December 2022. It is shown that thc CME for our samplc is 31 150 cvents and thc f2:s 
for our sample is 1709 cvents. Thc fastest CME was 2776 km s on Septembcr 5,2022. We havc analy. 
the four classes of lare: C,B,M,X in which the imajority of the sample is in B-class for 2020. Rl 2021, and C-class for 2022. Integral fluxcs of energies from >1 to >260 MeV is derived. 
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