
PHYS633 Introduction to Stellar 

Astrophysics    Spring 2008 

Homework 1: The Main Sequence Mass – Luminosity relation 

Due in class on Monday, February 18th, 2008 
 

The two files Astrometric_Binaries.txt and Eclipsing_Binaries.txt contain data from astrometric binaries 

and double line eclipsing binaries, respectively. The 1
st
 column contains the name of the star, the 2

nd
 

column contains the absolute bolometric magnitude, MBol, and the 3
rd

 column contains the mass in units 

of solar mass (M
⊙

). 

(a) Use the relation 

 4 75 2 5. . log ,
Bol

L
M

L
= −

⊙

 

to convert MBol to luminosity in units of solar luminosity (L
⊙

). 

 

From the above relation 

 1 90 0 4log . . .
Bol

L
M

L
= −

⊙  

Putting logL L
⊙

in the fourth column, the data tables are now: 

Astrometric Binaries 

eta_Cas_A 4.54 0.94 0.084 

eta_Cas_B 7.51 0.58 -1.104 

L726-8_A 12.68 0.044 -3.172 

L726-8_B 12.95 0.035 -3.280 

sigma2_Eri_B 10.26 0.45 -2.204 

sigma2_Eri_C 9.5 0.21 -1.900 

Ross_614_A 10.53 0.14 -2.312 

Ross_614_B 12.3 0.08 -3.020 

Sirius_A 0.8 2.28 1.580 

Sirius_B 11.22 0.98 -2.588 

Procyon_A 2.59 1.76 0.864 

Procyon_B 12.62 0.65 -3.148 

Alpha_Cen_A 4.4 1.08 0.140 

Alpha_Cen_B 5.65 0.88 -0.360 

Epsilon_Boo_A 5.41 0.85 -0.264 

Epsilon_Boo_B 6.7 0.75 -0.780 

zeta_Her_A 2.94 1.07 0.724 

zeta_Her_B 5.52 0.78 -0.308 

Fu_46_A 8.72 0.31 -1.588 

Fu_46_B 9.1 0.25 -1.740 

70_Oph_A 5.56 0.9 -0.324 

70_Oph_B 6.85 0.65 -0.840 

Kru_60_A 9.6 0.272 -1.940 

Kru_60_B 10.58 0.164 -2.332 

85_Peg_A 5.26 0.82 -0.204 

85_Peg_B 7.18 0.8 -0.972 

 



Eclipsing binaries 

sigma_Aql_A -1.90 6.80 2.660 

sigma_Aql_B -0.90 5.40 2.260 

WW_Aur_A 1.70 1.92 1.220 

WW_Aur_B 2.00 1.90 1.100 

AR_Aur_A 0.30 2.55 1.780 

AR_Aur_B 0.60 2.30 1.660 

YZ_Cas_A 0.40 3.30 1.740 

YZ_Cas_B 3.10 1.60 0.660 

Alpha_CrB_A -0.10 2.50 1.940 

Alpha_CrB_B 5.40 0.89 -0.260 

AR_Lac_A 3.80 1.32 0.380 

AR_Lac_B 3.40 1.31 0.540 

U_Oph_A -2.40 5.30 2.860 

U_Oph_B -1.90 4.65 2.660 

VV_Ori_A -5.30 18.00 4.020 

VV_Ori_B -2.10 6.10 2.740 

RS_Sgr_A -2.20 1.40 2.780 

RS_Sgr_B 0.70 0.94 1.620 

 

(b) For each data set plot ( )log L L
⊙

against ( )log M M
⊙

.  

The plots (using MS Excel) are: 

 

Astrometric Binaries 

 

 

 

 

Eclipsing Binaries 
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(c) By fitting a straight line to the combined data sets, determine the slope of the Mass-Luminosity 

relation, i.e. find α where the fitted line is 

 log log .
L M

α C
L M

= +
⊙ ⊙  

The combined data with trend line is plotted below. The slope of the Mass - Luminosity relation is found 

to be 3 1. .α =  

 

(d) Identify the two stars in the astrometric binaries data set that deviate most from the straight 

line fit. What kind of stars are they? 

The two stars in the astrometric binaries data set that deviate significantly from the trend line are 

Procyon B and Sirius B. These stars are much fainter than indicated by the trend line. They are both 

white dwarfs. 

y = 3.0958x + 0.1059
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