
ASSIGNMENT #5: due Friday, April 1st



ABSOLUTE MAGNITUDE AND H-R DIAGRAM



Apparent magnitude (bolometric, i.e., integrated over all wavelengths or frequencies):
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m = �2.5 log10 f + ZP



Apparent magnitude (bolometric, i.e., integrated over all wavelengths or frequencies):
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m = �2.5 log10 f + ZP

f = bolometric flux 
observed at the 
detector

[f] = W/m2 or J/(s m2) or erg/(s cm2)



Apparent magnitude (bolometric, i.e., integrated over all wavelengths or frequencies):
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m = �2.5 log10 f + ZP

f = bolometric flux 
observed at the 
detector

ZP = zeropoint of the magnitude 
system; it depends on the units of f 
and on the calibration source used 
to define the magnitude system[f] = W/m2 or J/(s m2) or erg/(s cm2)



Apparent magnitude (bolometric, i.e., integrated over all wavelengths or frequencies):
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m = �2.5 log10 f + ZP

f = bolometric flux 
observed at the 
detector

ZP = zeropoint of the magnitude 
system; it depends on the units of f 
and on the calibration source used 
to define the magnitude system[f] = W/m2 or J/(s m2) or erg/(s cm2)



Bolometric luminosity: 
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L = 4⇡d2f

d = distance from 
observer to source

[L] = W or J/s or erg/s
[f] = W/m2 or J/(s m2) or erg/(s cm2)



Bolometric luminosity: 
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L = 4⇡d2f

d = distance from 
observer to source

Absolute magnitude is the apparent magnitude that a source would have if it were located at a 
distance of 10 pc from us

[L] = W or J/s or erg/s
[f] = W/m2 or J/(s m2) or erg/(s cm2)



Bolometric luminosity: 
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L = 4⇡d2f

d = distance from 
observer to source

Absolute magnitude is the apparent magnitude that a source would have if it were located at a 
distance of 10 pc from us

<latexit sha1_base64="F13TQXBiyozmx8pHa8DBqz3sZVc="></latexit>

M = �2.5 log
L

4⇡(10pc)2
+ ZP = �2.5 log

⇣ d

10pc

⌘2
f + ZP

This is bolometric (because f is 
the integral over all frequencies 
or wavelengths)

[L] = W or J/s or erg/s
[f] = W/m2 or J/(s m2) or erg/(s cm2)



AB magnitude system



AB magnitude system

Flux density of the source
[energy / (area * time * frequency]
[erg/(s cm2 Hz)]



AB magnitude system

Flux density of the source
[energy / (area * time * frequency]
[erg/(s cm2 Hz)]

Filter transmission curve



AB magnitude system

Flux density of the source
[energy / (area * time * frequency]
[erg/(s cm2 Hz)]

Spectral density of flux for the standard/calibration 
source. For the Vega magnitude system, this is the 
flux density of the star Vega. For the AB magnitude 
system:

<latexit sha1_base64="e4rPWPZVPCk+sPYEhXnYvgZbyXg="></latexit>

g
AB
⌫ (⌫) = 3631 Jy = 3631⇥ 10�26 W

m2 Hz
= 3631⇥ 10�23 erg

s cm2 Hz

Filter transmission curve



Apparent magnitude in 
the filter X in AB mag

Absolute magnitude in 
the filter X in AB mag



NOTE: the templates in Assignment #5 already provide
 

Apparent magnitude in 
the filter X in AB mag

Absolute magnitude in 
the filter X in AB mag

<latexit sha1_base64="KIi8e6WDhDzVRunmsUYRgoLQ9co="></latexit>

L�(�)

4⇡(10pc)2
= f� @ d = 10pc

<latexit sha1_base64="nEwZtdH5ZwVhxSSdgZFt47ikGM8="></latexit>

L⌫(⌫)

4⇡(10pc)2
=

L�(�)

4⇡(10pc)2
�2

c



NOTE: the templates in Assignment #5 already provide
 

SUN: MV=4.8, Teff=5800 K, Type=G2V

Apparent magnitude in 
the filter X in AB mag

Absolute magnitude in 
the filter X in AB mag

<latexit sha1_base64="KIi8e6WDhDzVRunmsUYRgoLQ9co="></latexit>
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4⇡(10pc)2
= f� @ d = 10pc
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Blackbody flux density:



Table.dat

pickles_uk_8.ascii

V155 filter



columns to add after calculating magnitudes/colors
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H-R diagram - v1



H-R diagram - v2


