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ABSTRACT 

The pattern of unstable "Beta-Gamma (Py)" magnetic classification of sunspot has been 
investigated. From previous study, it has reported Delta (5) sunspot correlates well with 
flares productivity thus lead to major flares. However, based on data collected, it 
shows that Py sunspot has tendency to produce major flares as it seen to be the highest 
formation compared to the other types of magnetic classification of sunspot included 
Delta(5) sunspot. In this study, the pattern of the unstable py sunspot occurred within 5 
years, from 2012 till 2016 shows different pattern for each type of magnetic 
classification. Py sunspot followed 11-year solar cycle and moved faster at equator 
compared at the edge of solar disk of the Sun. Furthermore, the frequency formation of 
unstable Py sunspot on active region were analysed and proved the highest frequency 
of Py sunspot to occur was in 2014, which is 120 days (34.38%) and the lowest was 14 
days (4.01%) in 2016. The Sun was at solar maximum phase during 2012 to 2014 
where the activity of the Sun is active leads increased of sunspot number thus solar 
flares and CMEs high possibility to occur. It reached minimum phase of Solar Cycle 24 
during 2015 to 2016 and activity of the Sun less active thus decreased the sunspot 
number and decreased the possibility of solar flares and CMEs occurred. Active Sun will 
be increased in sunspot number and has higher tendency to produce solar flares and 
CMEs. When compared with other type of sunspot classifications, Py sunspot shows 
the highest formation, 349 days (62.77%) compared to 5 sunspot, 39 days (7.01%). The 
correlation between py sunspot with Sun's parameter shows Py sunspot has ranges of 
solar wind speed (248.6-744.1 km/s), proton density (0-52.4 proton/cm3), sunspot 
number (25-296), radio flux (83-188 sfu) and magnetic field (0.9-23.8 nT) presented 
in all ranges of other types of magnetic classification of sunspot. Py sunspot might 
be the initial stage magnetic classification of sunspot before the sunspot becomes 
complex and formed other types of magnetic classification. The sunspot number is 
inversely proportional to the magnetic field of the sunspot. As the sunspot number 
increased, the magnetic field of the sunspot became weaker. In this study, Py sunspot 
possible to trigger the production of solar flares (Type III burst) or Coronal Mass 
Ejections (CMEs) (Type II burst). Data were collected from Space Weather Network 
and e- CALLISTO network. 

IV 



ACKNOWLEDGEMENT 

Firstly, Alhamdulillah, praise to Allah for giving me the opportunity, strength and good 
health in order finishing my thesis for master although there were a lot of obstacles that 
have been through these 3 years in order to complete my studies. 

My appreciation goes to my supervisor and my co-supervisor, Dr Zety Sharizat Bt 
Hamidi and Prof Dr Zainol Abidin Bin Ibrahim who has guided me and let me earn so 
much knowledge about my research study. 

Besides that, special thanks to my family, especially my mom, Shamsulaini Bt Abdul 
Aziz, my dad, Sabri Bin Md Jelas and my siblings for giving me moral support through 
thick and thin, patience with me in my hard times in finishing this project and last but 
not least, my friends (my lab mates especially) for helping me and gives good vibes for 
me to finish this project. Thank you. 

v 



TABLE OF CONTENTS 

Page 

CONFIRMATION BY PANEL OF EXAMINERS ii 

AUTHOR'S DECLARATION iii 

ABSTRACT iv 

ACKNOWLEDGEMENT v 

TABLE OF CONTENTS vi 

LIST OF TABLES ix 

LIST OF FIGURES x 

LIST OF SYMBOLS xiii 

LIST OF ABBREVIATIONS xiv 

LIST OF NOMENCLATURES xvi 

CHAPTER ONE: INTRODUCTION 1 

1.1 Research Background 1 

1.2 Problem Statement 2 

1.3 Objectives 2 

1.4 Significance of Study 3 

1.5 Scope and Limitation 4 

CHAPTER TWO: LITERATURE REVIEW 5 

2.1 Introduction 5 

2.1.1 The Inner Layer of the Sun 8 

2.1.2 The Outer Layer of the Sun 10 

2.2 Sunspot and Magnetism 11 

2.2.1 Mount Wilson Magnetic Classification (MWMC) of Sunspot 14 

2.2.2 The Types of Magnetic Classification of Sunspot 17 

2.3 Magnetic Field of the Sun 20 

2.3.1 The Mechanism of Magnetic Field 23 

2.4 Solar Activities 24 

2.4.1 Solar Flares and CMEs 24 

vi 



2.5 Consequences of Solar Activities 27 

2.5.1 Type II Burst (CMEs) 30 

2.5.2 Type III Burst (solar flares) 31 

2.5.3 Type IV Burst (Sunspot) 34 

2.6 Process in Collecting Data in Study 35 

2.6.1 Space Weather Network 35 

2.6.2 The Theory of LPDA 36 

2.6.3 Compound Astronomical Low -Cost Low- Frequency Instrument 

for Transportable Observatory. 40 

CHAPTER THREE: RESEARCH METHODOLOGY 42 

3.1 Introduction 42 

3.2 Collecting Data using Space Weather Live network and Space Weather 

website. 43 

3.3 Antenna Construction and Instrument LPDA 47 

3.4 Antenna Calibration or Testing 52 

3.5 CALLISTO Spectrometer and e-CALLISTO Network for Collection Data 53 

3.6 Data Collection (CALLISTO) 54 

3.7 Image Processing (CALLISTO) 55 

3.8 Summary 56 

CHAPTER FOUR: RESULTS AND DISCUSSION 58 

4.1 Introduction 58 

4.2 The Pattern of Py Sunspot Classification 58 

4.3 The Frequency (days) of Formation Py Sunspot on AR 60 

4.3.1 The Pattern of Py Sunspot and Correlations Properties with Sun's 

Parameter 62 

4.4 The Probability of Py Sunspot Generate Type II Burst and Type III Burst 66 

4.4.1 Data from CALLISTO, Fakulti Sains Gunaan, UiTM Shah Alam 78 

4.5 Summary 79 

CHAPTER FIVE: CONCLUSION AND RECOMMENDATION 81 

5.1 Introduction 81 

VII 


