ASTRONOMY 205.1  GENERAL ASTRONOMY I
“Solutions” Sheet
Student Name

Laboratory Exercise 5. Black Body Radiation

Date Experiment Performed


Purpose. To study the properties of black body radiation, in particular that hot objects radiate more of their energy at shorter wavelengths than cool objects and the total energy radiated by black bodies of different temperatures can also be compared using black body curves.
Procedure. See Laboratory Manual.
Equipment.

· millimetre ruler

· sharp pencil

Data.

Wien’s law:
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Stefan–Boltzmann law:
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Peak Estimated From Graph
Peak Calculated From Wien’s Law

max (5000°K) = 
 Å
max (5000°K) = 
 Å

max (5500°K) = 
 Å
max (5500°K) = 
 Å

max (6000°K) = 
 Å
max (6000°K) = 
 Å

Comments:

Approximate number of squares under the 6000 K curve 
 (X).

Approximate number of squares under the 5000 Kcurve 
 (Y).

Luminosity of star A relative to star B (Quantity X ( Quantity Y) 
.

Luminosity of star A relative to star B (from Stefan-Boltzmann law):
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Comments:
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Black Body Radiation, E, as a Function of Wavelength


(Å)
5000 K
5500 K
6000 K
(Å)
5000 K
5500 K
6000 K
(Å)
5000 K
5500 K
6000 K


0
0.00
0.00
0.00
5500
4.00
6.46
9.63
11,000
1.83
2.38
2.96


500
0.00
0.00
0.00
6000
4.01
6.24
9.02
11,500
1.66
2.13
2.64


1000
0.00
0.00
0.00
6500
3.90
5.87
8.27
12,000
1.50
1.92
2.36


1500
0.00
0.01
0.06
7000
3.71
5.44
7.49
12,500
1.36
1.73
2.11


2000
0.07
0.24
0.73
7500
3.48
4.98
6.73
13,000
1.24
1.56
1.89


2500
0.39
1.10
2.62
8000
3.22
4.52
6.00
13,500
1.12
1.40
1.70


3000
1.05
2.52
5.21
8500
2.96
4.08
5.34
14,000
1.02
1.27
1.53


3500
1.92
4.05
7.56
9000
2.70
3.67
4.75
14,500
0.93
1.15
1.38


4000
2.75
5.30
9.14
9500
2.46
3.29
4.21
15,000
0.85
1.04
1.25


4500
3.40
6.09
9.90
10,000
2.23
2.95
3.74


5000
3.81
6.44
9.99
10,500
2.02
2.65
3.33

Luminosity of star A relative to star B if T is tripled:
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Comments:

Statement # 1. “A hotter black body (or star) emits more radiation at all wavelengths than a cooler black body (or star).”

Statement # 2.
Statement #3.
“Hot stars appear blue in colour because they emit most of their energy at short wavelengths (in the blue portion of the spectrum). Cool stars appear red in colour because…”

Discussion.

Conclusions.
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