
AST443/PHY517

Homework 4

Due in class Wednesday 28 October 2020

1. RU Lupi has a V magnitude of 10.5 and a B − V color of 0.48.
A.) What is its V band flux?
B.) What is the B magnitude and flux?
C.) What is the ratio of fluxes in the B and V bands? Explain why this ratio is
different from 2.5−(B−V )?

2. A particular binary star system has an integrated V magnitude of 12.0. The stars
have equal V magnitudes. One is a G dwarf (5780K; 1 solar radius, B−V=0.6),
the other a K giant (3 solar radii, B − V=1.0). The system eclipses.
A.) What are the individual V magnitudes of the two stars?
B.) What are the individual B magnitudes of the two stars?
C.) What is the magnitude and B−V color of the system at primary minimum,
when the K giant eclipses the G dwarf?
D.) What is the magnitude and B−V color of the system at secondary minimum,
when the G dwarf eclipses the K giant?
E.) If the two stars have equal bolometric magnitudes, what is the temperature
of the K giant?

3. Stars can be approximated as black bodies. Use the black body formula to
determine the fluxes at the U , B, and V for an 8000K star (i.e., Vega). You need
not integrate over the bandpasses; just compute the flux at band center.
A.) Determine the B − V color of a blackbody with the 5760K temperature of
the solar photosphere. Compare to the solar value.
B.) Determine the H −K color of the Sun. Why is it the same as Vega?
C.) Determine the B − V and U − B colors of the hottest stars. Why is the
B − V color not a good temperature measure for O stars?

4. An A0 main sequence star in the Orion nebula (distance modulus=8.0) is red-
dened by circumstellar matter. You measure V=9.0 and B=9.2. What are AV ,
EB−V , and the ratio of total to selective extinction RV ? Assume the absolute
magnitude of the A0 star is 0.0.



5. Phy 517; extra credit for AST 443
By definition, the mean Vega-like star has magnitude=0 everywhere.
(Vega itself actually has V=0.02, and a small infrared excess at wavelength
> 10µm).
A.) Using the “Table of Photometric Zero Points” in the magnitudes section of
the photometry web page, plot the monochromatic energy (erg cm−2 s−1Å−1)
and photon (photons cm−2 s−1Å−1) fluxes of the mean Vega-like star from 0.36
through 20µm.
B.) Overplot a scaled blackbody curve for a temperature of 8000K. How good
an approximation is the blackbody? You might plot the percent deviation from
a blackbody as a function of wavelength.


