Contents

Acknowledgements
Abstract
Abstrak
List of figures
List of tables
List of graphs
List of symbols and abbreviations
1. Introduction
1.1. Research Background
1.2. Research Focus
1.3. Research Questions and Objectives
1.4. Research Limitations
1.5. Hypotheses
1.6. Chapter Outline
2. Background Theory
2.1. Astronomical Spectroscopy
2.1.1. From properties of atom to spectral series
2.1.2. The idea of black body radiation
2.1.3. Spectrum from the Stars
2.2. Stellar Classification
2.3. Stellar Evolution

2.3.1. Early stage of evolution

v

13

15

19

25

25



2.3.2. Main Sequence Star

2.3.3. Late stage of evolution
2.4. M-Type Red Giant

2.4.1. Titanium Oxide Band

2.4.2. Ha Spectral Line

. Instrumentation And Experimental

3.1. Introduction
3.2. The Telescope
3.2.1. The Optical Part
3.2.2. The Mounting
3.3. The CCD Camera
3.3.1. The Model ST-7E CCD Camera
3.3.2. CCD Noise
3.3.3. CCD Characteristics
3.4. The Spectrograph
3.4.1. Self Guided Spectrograph
3.5. The Software
3.5.1. The Sky6
3.5.2. CCDSoft
3.5.3. IRAF
3.6. Experimental Setup and Method
3.6.1. The instrumental setup

3.6.2. Data Processing

. Method of Data Analysis and Results

4.1. Image Reduction and Calibration

4.1.1. Reduction Process

26

27

29

30

31

32

32

32

32

34

35

40

44

45

46

50

54

55

58

61

63

63

64

66

66



4.1.2. Data Extraction 68

4.1.3. Wavelength Calibration 69

4.1.4. Normalization 74

4.2. Spectral Analysis 76

4.2.1. Ha A6562 A spectral line profile 76

4.2.2. Equivalent width (EW) 77

4.2.3. Full width at half maximum (FWHM) 79

4.2.4. Line depth (Rc) 81

4.3. Ha line position and Doppler shifts 82

4.4. Photospheric Ca I and Fe I lines profile 82

4.5. TiO molecular band 83

S. Discussions 920

5.1. Ha profile line 90

5.2. Spectral broadening 94

5.2.1. Natural broadening 94

5.2.2. Doppler broadening 95

5.2.3. Pressure broadening 97

5.3. Radial velocity 97

5.4. Photospheric Ca I and Fe I lines profile 98

5.5. TiO molecular bands 99

6. Summary 101

6.1. Conclusion 101

6.2. Suggestion on future works 103
List of Reference

Appendices

vi



