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Lampiran 1 Keterangan data summary 

Nomor Kolom Datum Keterangan 

1 I Step number 

2 T Age (years) 

3 M Mass (Mʘ) 

4 Log
10
L Luminosity (Lʘ) 

5 Log
10
R Radius (Rʘ) 

6 Log
10
Ts Surface temperature (K) 

7 Log
10
Tc Central temperature (K) 

8 Log
10
ɟ
c
 Central density (Kg m

-3
) 

9 Log
10
Pc Central pressure (N m

-2
) 

10 𝛹𝑐 Central electron degeneracy parameter 

11 𝑋𝑐 Central hidrogen mass fraction 

12 𝑌𝑐 Central helium mass fraction 

13 𝑋𝐶,𝑐 Central carbon mass fraction 

14 𝑋𝑁,𝑐 Central nitrogen mass fraction 

15 𝑋𝑂,𝑐 Central oxygen mass fraction 

16 ᵀ𝑑𝑦𝑛 Dynamical timescale (second) 

17 ᵀ𝐾𝐻 Kelvin-Helmholtz timescale (years) 

18 ᵀ𝑛𝑢𝑐 Nuclear timescale (years) 

19 𝐿𝑃𝑃 Luminosity from PP chain (Lʘ) 

20 𝐿𝐶𝑁𝑂 Luminosity from CNO cycle (Lʘ) 

21 𝐿3𝑎 Luminosity from triple-alpha reactions (Lʘ) 

22 𝐿𝑍 Luminosity from metal burning (Lʘ) 

23 𝐿𝑉 Luminosity of neutrino losses (Lʘ) 

24 𝑀𝐻𝑒 Mass of helium core (Mʘ) 

25 𝑀𝐶  Mass of carbon core (Mʘ) 

26 𝑀𝑂 Mass of oxygen core (Mʘ) 

27 𝑅𝐻𝑒 Radius of helium core (Rʘ) 

28 𝑅𝐶 Radius of carbon core (Rʘ) 

29 𝑅𝑂 Radius of oxygen core (Rʘ) 
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Lampiran 2 Keterangan data structure 

Nomor 

kolom 

Datum Keterangan 

1 𝑀𝑟 Lagrangian mass coordinat (Mʘ) 

2 R Radius coordinate (Rʘ) 

3 𝐿𝑟 Luminosity (Lʘ) 

4 P Total pressure (N m
-2) 

5 𝜌 Density (kg m
-3

) 

6 T Temperature (K) 

7 U Specific internal energy (𝐽 𝑘𝑔−1) 

8 S Specific entropy (𝐽 𝐾−1𝑘𝑔−1) 

9 𝐶𝑃 Specific heat at constant pressure (𝐽 𝐾−1𝑘𝑔−1) 

10 ʳ1 First adiabatic component 

11 ∇𝑎𝑑 Adiabatic temperature gradient 

12 𝜇 Mean moleculer weight 

13 𝑛𝑒 Electron number density (𝑚−3) 

14 𝑃𝑒 Electron pressure (N m
-2

) 

15 𝑃𝑟 Radiation pressure  (N m
-2

) 

16 ∇𝑟𝑎𝑑 Radiative temperature gradient 

17 ∇ Material temperature gradient 

18 𝑣𝑐 Convective velocity (𝑚 𝑠−1) 

19 К Rosseland mean opacity (𝑚2𝑘𝑔−1) 

20 𝜀𝑛𝑢𝑐 Power per unit mass from all nuclear reactions, excluding 

neutrino losses (W kg 
-1

) 

21 𝜀𝑃𝑃 Power per unit mass from PP chain  (W kg 
-1

) 

22 𝜀𝐶𝑁𝑂 Power per unit mass from CNO cycle  (W kg 
-1

) 

23 𝜀3𝑎 Power per unit mass from triple-alpha reaction  (W kg 
-1

) 

24 𝜀𝑣,𝑛𝑢𝑐 Power loss per unit mass in nuclear neutrinos  (W kg 
-1

) 

25 𝜀𝑣 Power loss per unit mass in non-nuclear neutrinos  (W kg 
-1

) 

26 𝜀𝑔𝑟𝑎𝑣 Power per unit mass from gravitational contraction  (W kg 
-1

) 

27 X Hidrogen mass fraction 

28 − Moleculer hidrogen mass fraction(all ionization stages) 

29 𝑋+ Singly-ionized hidrogen mass fraction 

30 Y Helium mass fraction (all ionization stages) 

31 𝑌+ Singly-ionized helium mass fraction 

32 𝑌++ Doubly-ionized helium mass fraction 

33 𝑋𝐶 Carbon mass fraction 

34 𝑋𝑁 Nitrogen mass fraction 

35 𝑋𝑂 Oxygen mass fraction 

36 𝛹 Electron degeneracy parameter 

 


