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Cosmic Background Radiation

The cosmic background radiation fills all space and is a relic from the "big bang"
that created the universe approximately 18 billion years ago. The data' shown at

the left, spectral brightness? as a function of wave number, was recorded

recently (1989) by the Cosmic Background Explorer satellite (COBE). Below the
data is fit with the Planck blackbody radiation equation to determine the cosmic
background temperature.

Define the fundamental constants h, k, and c.

34 23

k := 1.380622-10 L= 2.99792458-108

vj:= 100-v; Bj:= 10 18-Bi

h:= 6.62608-10

10

Provide a seed value for the background temperature: T

Define spectral brightness equation:
1
ox h-c-v 1
P k-T

Fit equation to data by finding the value of T that minimizes the
difference between the data and the function.

E(v,T) = 2-hv>ec

SSD stands for sum of the square of the deviations between data and the equation
that is being fit to the data.

sSD(T) = 3" (B - F(vi,T)?
i
Given SSD(T) =0 ;= Minerr(T) T=2728

Thus the best fit to the data is obtained with a cosmic background temperature of
2.728 K.

Cosmic Background Radiation
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Notes:
1. Data taken from: S. Bluestone, JCE 78, 215-218 (2001).

2. The relationship between spectral brightness and Planck's radiation density function is:

C
B(v,T) :E-p(v,T)



