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L+ = 1000 Lsun T+ = 1000 K Tsun = 5800 K
L+ / Lsun = (R* / l‘sun)2 (T* / Tsun)4
1000 = (R+/ Rsun)? (1000 / 5800)°

R+ = 1064 Rsun = 7.4 x10® km = 4.9 AU

Lsun = 3.85 x 10%6 J/s 1 reaction of H to He releases 26.7 MeV

Number of reactions = (3.85 x 10?6 J/s) / (26.7 x 10° x 1.6 x 10°"° J/eV)
= 9.0 x 10*7 reactions per second

Mass = (4 hydrogen atoms) (number of reactions)

= 4 (1.67 x 10?7 kg) (9.0 x 107 reactions/second) = 6.0 x 10! kg/s

In one reaction of H burning, 4.031280 u release 26.71 MeV
[(4.03128 u)(1.66054 x 1027 kg/u)] / [(26.7 x 10° eV)(1.6 x 10-° J/eV)]
=1.57 x 10-'5 kg/J

In one second, the Luminosity (energy) is 3.83 x 1026 J/s, so

H burned in one second = (1.57 x 10715 kg/J)(3.83 x 10*¢ J/s) = 6.0 x 10! kg/s
The main sequence lifetime of the Sun is 1.2 x 10'° years, so the total H burned is

Total H burned = (6.0 x 10! kg/s) (1.2 x 101)(365.25)(24)(3600 s)

= 227 x 10® kg

Msun = 1.99 x 103 kg The composition of the Sun is 74% Hydrogen.
M = (0.74) (1.99 x 10* kg) = 1.47 x 103 kg

Ratio = (2.27 x 10®° kg) / (1.47 x 10’ kg) = 0.154
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E=Amec = 2x102ke) 3x 108 m/s)2 = 1.8x10°J
E=Amc? = (1kg) 3x103m/s)> = 9.0x10'°J

E =Amc¢? = (6x10"*#kg) 3x 108 m/s)> = 5.4x 101 J

E/Lswn = (1.8x10°J)/ (3.9 x 10?6 J/s) =4.6 x 1036 s

a
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T = E/Lsun = (9.0x 10 J)/ (3.9 x 102 J/s) =2.3x 100

T =E/Lsun = (5.4x10J)/(3.9x 10*6 J/s) =1.38x 10'5 s = 44 million years

E=Ame =2 x (9.1x10 kg) x (3 x 108 m/s)> = 1.6 x 103 J
E = he/A  Each photon gets half of the energy released = 0.8 x 103 J
A= (6.6x10%Js)3x105m/s) / Bx 104 J) = 25x 102 m

= 2.5x10° nm gamma ray

L = 23.5 Lsun = 23.5(3.90 x 1026 W) = 9.165 x 10%” J/s
E =9.165x107J = Amc¢? = Am (3 x 108 m/s)2 = Am (9 x 10'® m?/s?)
Am = 1.02 x 10" kg (mass converted into energy)

M = Am/0.0071 = 1.43 x 10'3 kg (H converted to He)

B/ Tsun = Msun®/ MB3 = 1/2.3)° =1/ 12.2 = 0.082

8 = 0.082 Tsun = 0.082 x 10" yr = 820 x 10 yr

B/ ta=MA3/ M8 = (5)°/1= 125 = 1257aA



10a. t=1/M3=1/09)° = 1.4x 1073 solar or
(1.4 x 10%) (1.0 x 10'° years) = 14 million years
10b. t=1/M3 = 1/(0.25)° = 64 solar or

(64) (1.0 x 10'° years) = 640 billion years



