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ABSTRACT

As world become more technologically advanced it become more important to study and
forecast solar events which materialize by solar activity, the Sun goes through solar activity
cycle, where every 11 year. In this investigation the highest position in the rising phase of
solar cycle 24 had been studied by analyzing the photometric observations of coronal mass
ejection (CME) for the year 2013 for the months 2,3,4,5 that were derived from Large
Angle and Spectrometric Coronagraph Experiment (LASCO), which is one of the scientific
systems in the spacecraft Solar and Heliospheric Observatory (SOHO), that was located
close Lagrangian point L1. From all previous observations and from the intensity time
profile of it, the onset time had been calculated and from it the injection time of CME had
been measured in order to find the lift of time and the associated flares. And also from the
intensity-time profile any clear raising from background give indication for solar event,
thus, the roots of the eruption in the sun will be determined. It had been concluded that The
important event for this year in March and May also the acceleration of the energetic
particle not only in the interplanetary, but also in the location of the event in the corona of
the Sun, and it had been found that the event increased gradually with adopted months (2,
3,4, 5). Also it has been noticed that most of solar events have multi eruption phenomena.

Keywords : solar cycles; coronal mass ejection-solar activity: flares; SOHO-LASCO-ERNE:

Data base.
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1.INTRODUCTION

The Sun goes through what it call a solar activity cycle, where every 11 year it will go
from a very low period of solar activity, meaning a Sun spot and solar wind to another period
of law activity and in between it goes through what it call solar maximum. At solar maximum,
sun has a very complicated magnetic field structure, and there for it creates a lot more sun
spot and solar wind like flare and Coronal Mass Ejection, it is very important to be able to
forecast and investigate solar events because they can affect our technology, satellite, they can
power grids to be affected. Coronal Mass Ejections (CMEs) have been observed since the
1970s but in the last 15 years they have moved to the forefront of coronal research as
evidenced by hundreds of publications [1]. This large amount of work is driven by the
availability of continuous solar observations from the instrumentation aboard the SOHO
mission [2] which is located in L1. The Large Angle and Spectroscopic Coronagraph
(LASCO) suite [3], in particular, has revolutionized CME analysis with high cadence, high
spatial resolution and high sensitivity observations of these events. Since the early phases of
the mission, a concerted effort was initiated to generate a comprehensive event list based on
visual inspection of the images and manual measurements of several CME properties such as
speed, width, and position angle. The LASCO CME list grew to more than 21,000 events by
mid-2013 and is the largest collection of CME properties readily available online. This
resource has been used extensively to study various CME properties [4][5]. In 2008, the
LASCO instruments reached another milestone. They provided the first ever CME database to
cover a full solar cycle with a single instrument, thus opening investigations to the solar cycle
dependence of CME properties[5] without having to worry about inter-instrument differences.
Most of the previous analyses have focused on the properties of speed, width, rate of
occurrence, acceleration and association with flares and other low coronal phenomena.
In particular photometric observation had been analyzed for the rising phase of solar cycle 24
especially the year 2013 by using the photometric scale observation from LASCO in order to
find speed of the coronals, its width, acceleration and the central position angle (CPA),
however the intensity- time profile, energy and the shape of events obtained from energetic
and relativistic nuclei electrons detector ERNE. LASCO and ERNE are scientific instruments
boarded by SOHO [6]. The aim of this study is to determine the eruption on the Sun and find
the injection time of CME in order to find the effective events (distinguish the event from

background).And thus to realize the impact of these events on the solar cycle 24.
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2.0BSERVATIONS AND DATA ANALYSIS

Coronal mass ejections (CMEs) represent an important source of solar variability
from the point of view of plasma and magnetic field: CMEs remove billions of tons
of magnetized plasma from the Sun and dump them into the Sun-Earth connected
space once every other day during solar minimum and several times per day during
solar maximum [5]. CMEs also provide dramatic variable energy input to the
magnetosphere, in addition to and sometimes in combination with the high speed
streams that originate from coronal holes. CMEs are the source of major
disturbances in the interplanetary medium, and can be directly observed up to 32
solar radii (RO) from the Sun.

Coronal Mass Ejections (CMEs) are routinely identified in the images of the
solar corona obtained by the Solar and Heliospheric Observatory (SOHO) mission’s
Large Angle and Spectrometric Coronagraph (LASCO) since 1996. The identified
CMEs are measured and their basic attributes are cataloged in a data base known as
the SOHO/LASCO CME Figure.(1).The catalog also contains digital data, movies,
and plots for each CME so detailed scientific investigations can be performed on
CMEs and related phenomena such as flares, radio bursts, solar energetic particle
events, and geomagnetic storms.

The Large Angle and Spectrometric Coronagraph (LASCO) on board SOHO has
unprecedented dynamic range and large field of view obtaining coronal images of
very high quality [3].Although CMEs originate from closed magnetic field regions
such as active regions, filament regions, or a combination. There are several groups
involved in developing models of CMEs to understand CME initiation and
interplanetary propagation with the ultimate aim of quantifying the CME impact on
earth and hence on the society. Both empirical and physics-based models need real
data to test with. CME observations were obtained by visual inspection of
coronagraph images, and many of these “manual” catalogs of CMEs observed by
LASCO C2 and C3 coronagraphs are now on-line [8] [9]. These catalogs have in
recent times been augmented by additional on-line catalogs of CMEs detected by
automatic methods.

The intensity-time profile of many events for the year 2013 had been investigated

in order to find the injection time, speed, width, acceleration, the central position
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angle CPA and lift of time. All these can be provided through the two ERNE
detectors, High Energy Detector (HED) and Low Energy Detector (LED), the
intensity-time Profile had been examined through two ways:

1- The linear profile provided by http : //www:decent.fi/soho/index:php.

2- The logarithmic profile provided by http : //www.srl.utu.fi/erne_data/.

In the linear fit the changes during high-intensity periods are more visible than in
logarithmic view and thus it might be easier to see if the changes were due to local
effect or they have a velocity dispersion and belong to an event on the Sun.
Logarithmic scale is used by most researchers and gives the general view of the

events [11].

SOHO LASCO CME CATALOG

| YEAR | MONTH |
| 1996 || Jan || Feb || Mar | Apr | Mav || Jun || Jul || Aug || Sep || Oct || Nov || Dec |
| 1997 | Jan || Feb || Mar || Apr | May || Jun || Jul || Aug || Sep || Oct || Nov || Dec |
| 1998 [ Jan | Feb || Mar || Apr | May || Jun || Jul ][ Aug || Sep || Oct || Now [ Dec ]
| 1999 | Jan || Feb || Mar || Apr |[May | Jun || Jul [ Aue || Sep [ Oct [ Nov | Dec |
| 2000 | Jan || Feb || Mar | Apr | May || Jun || Jul || Aug || Sep || Oct || Nov || Dec |
| 2000 | Jan || Feb || Mar || Apr | May || Jun || Jul || Aus || Sep || Oct || Nov | Dec |
| 2002 | Jan || Feb || Mar | Apr | May || Jun || Jul || Aug || Sep || Oct || Nov || Dec |
| 2003 | Jan || Feb || Mar | Apr | May || Jun || Jul || Aug || Sep || Oct || Nov || Dec |
| 2004 | Jan || Eeb || Mar || Aps | May || Jun || Jul | Aug || Sep || Oct || Nov || Dec |
| 2005 | Jan || Feb || Mar || Apr | May || Jun || Jul || Aug || Sep || Oct || Nov || Dec |
| 2006 | Jan || Feb || Mar | Aor | May | Jun || Jul || Aug || Sep | Oct || Nov | Dec |
| 2007 | Jan || Feb | Mar || Apr | May || Jun || Jul || Aug || Sep || Oct || Nov || Dec |
| 2008 | Jan || Feb || Mar || Apr | May || Jun || Jul || Aug || Sep || Oct || Nov | Dec |
| 2009 | Jan || Eeb || Mar || Aps |May || Juo || Jul || Aug || Sep || Oct || Nov || Dec |
| 2000 | Jan || Feb | Mar || Apr | May || Jun || Jul || Aug || Sep || Oct || Nov | Dec |
| 2011 [ Jan || Feb || Mar || Apr | May || Jun || Jul [ Aus || Sep || Oct || Nov || Dec |
| 2012 [ Jan | Feb | Mar || Apr | May || Jun || Jul || Aug || Sep [ Oct || Nov [ Dec ]
[ 2003 [ Jan | Feb || Mar || Apr | May |

Figure.(1): The top page of the SOHO/LASCO CME Catalog. One row corresponds to all the
months in the year. Months not underlined (no link) have no data [10].
The explosions associated with Solar Energetic Particles (SEPs) can give

different ratios and energies of the species, which it can be seen in different kinds of
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changes in the intensity-time profile. And from the intensity-time profile the onset
time must be calculated in order to find the injection-time which represents the time
needed to release particles from the Sun and give the acceleration time for the
particles. As to the particle events, we determined the onset time for particles
traveling at the Archimedean spiral length of 1.2 Astronomical Unit (AU), which is
often used in the event onset studies [12]. It is possible to fit the release time of
particles from the Sun to the path length travelled [11]. The deducing of the release
time for the particles at the Sun using fixed path length of 1.2 AU and assuming that
the particles suffered little scattering. This cannot be done without finding the ratio
of velocity of particles to the velocity of light which is called relativistic velocity

coefficient (B)[13].

Where C is the speed of light.

-
W

B— Ill—[ 938
V' \E+938)

Where E is the kinetic energy of the proton in the MeV, 938 MeV standard for proton rest

2
mass energy was E=mc

But V=S/tf.............. 2

Where t is the flight time of particles from the source to the detector

S is the fixed path length for the particles as 1.2 AU. Then injection time is calculated as [13]:
tin=(to-tr)+8min............. 4
Where t is the injection time, t onset time, 8 min have been added to represent the time for

the light to pass the distance from the Sun to Earth.
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3.APPLICATIONS AND DISCUSSION
In this study the data for the year 2013 for the months February, March, April

and May have been analyzed. For January the data was not clear for technical reason
related to the space lab. ERNE. From the analysis of the data through the intensity-
time profile as shown in Figures.(2,3,4,5,6,7) and by using the above equations,
firstly the important events have been identified, secondly CPA, the speed and width
of CME and the acceleration have been calculated .Table.(1) shows all these results.
The roots of eruption in the Sun have been determined. All data were taken for
resolution time of 10 Min from ERNE.
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Figure.(2): The intensity-time profile with important events for 26,27,28 February 2013
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Figure.(3): The intensity-time profile with important events for (1-5) March 2013
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Figure.(4): The intensity-time profile with important events for (13-20) March 2013
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Figure.(5): The intensity-time profile with important events for (10-20) April 2013
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Figure.(6): The intensity-time profile with important events for (21-24) April 2013
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Figure.(8): The intensity-time profile with important events for (22-30) May 2013
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From Figure.(2) for February it have been noticed that there are two effected events
it means two coronal mass ejections, the first one at 9:13 UT in 26.2.2013 of halo
CPA and the other one of 259 CPA at 4:0 UT in 27.2.2013, this give indication that
the first one mask the second one. From Figures.(3)&(4) for March there are six
significant events, couple of them of halo CPA, three of them of high speed and one
of them with high acceleration. Figures.(5),(6)&(7) shows the presence of eleven
effective events four of them of halo CPA, where two of them happen in the same
time at 7:24 UT the first one in 11.4.2013 the other 21.4.2013.

Figure.(8) represents the events of May, there were five effective events one of them
Of halo CPA with high speed approaches 1466 Km/sec and acceleration of -13.2

Km/sec® at 13:25 UT in 22,5,2013, so this is the strongest event through this
analyzed period of the year 2013.
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Table.(1): The characteristics of CME with the significant event
Events Characteristics of related CME
NO. D.M.YYYY First obs. CPA Width speed Acceleration
inC2[UT] Dig. Dig. [Km/s] Km/sec?
1 26.2.2013 9:12 HALO 360 987 90.3
2 27.2.2013 4:00 259 138 622 19.0
3 5.3.2013 03:48 HALO 360 1316 5.1
4 5.3.2013 10:12 73 59 569 -46.5
5 12.3.2013 10:36 1 196 1024 4.1
6 13.3.2013 00:24 116 >127 523 2.6
7 15.3.2013 07:12 HALO 360 1063 25.8
8 16.3.2013 14:48 323 147 786 -5.3
9 11.4.2013 07:24 HALO 360 861 -8.1
10 20.4.2013 06:00 283 153 741 17.3
11 20.4.2013 17:48 86 94 740 -20.2
12 21.4.2013 07:24 HALO 360 919 -4.2
13 21.4.2013 16:00 273 130 857 -5.0
14 21.4.2013 20:36 255 212 561 -8.3
15 24.4.2013 00:48 HALO 360 699 6.6
16 24.4.2013 06:12 157 84 596 -4.6
17 24.4.2013 22:12 HALO 360 594 -34.7
18 25.4.2013 00:36 232 161 826 -5.5
19 25.4.2013 08:48 70 209 743 0.3
20 22.5.2013 13:25 HALO 360 1466 -13.2
21 23.5.2013 10:24 121 84 640 -28.4
22 23.5.2013 19:12 325 64 515 -3.1
23 26.5.2013 19:12 293 256 549 -19.9
24 27.5.2013 19:24 164 126 528 19

4.CONCLUSINS

It have been concluded that the acceleration of the energetic particle not only in the

interplanetary, but also in the location of the event in the corona of the Sun. We found that the
event increased gradually with adopted months (2, 3, 4, 5) for the year 2013 and that’s affects
the rising phase of the solar cycle 24. Also it had been noticed that most of events have multi

eruption phenomena.
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