Using Wien’s Law for Measuring the 

Temperature of an Asteroid
 (Portions taken from Wikipedia, the free encyclopedia)
Wien's displacement law is a law of physics that states that there is an inverse relationship between the wavelength of the peak of the emission of a black body and its temperature.


max = b / T
where

max is the peak wavelength in meters, 

T is the temperature of the blackbody in Kelvins (K), and 

b is a constant of proportionality, called Wien's displacement constant and equals 2.90 × 10–3 m-K  (meter-Kelvins)
For optical wavelengths, it is often more convenient to use the nanometer in place of the meter as the unit of measure. In this case, b = 2.90 × 106 nm-K.  For infrared wavelengths, we use the micron  or micrometer (m). In this case, b = 2900 m-K.
Wien's displacement law can be interpreted as follows: the hotter an object is, the shorter the wavelength at which it will emit most of its radiation, and, further, that the wavelength for maximum or peak radiation power is found by dividing Wien's constant by the temperature in Kelvins.  This relationship can be seen in the graphs below.  The peak of each curve moves to the left (shorter  as temperature goes up.



Black body thermal emission intensity as a function of wavelength 
for various (absolute) temperatures.
[In the graph above, the units on the vertical scale are for “spectral radiance” (watts/m2/steradian/wavelength), a very complicated unit.  It can be more simply thought of as energy intensity per unit time.]
Examples:
· Light from the Sun and Moon. The surface temperature (or more correctly, the effective temperature) of the Sun is 5778 K. Using Wien's law, this temperature corresponds to a peak emission at a wavelength of 2.90 × 106 nm-K / 5778 K = 502 nm = about 5000 Å. This wavelength is (not incidentally) fairly in the middle of the most sensitive part of land animal visual spectrum acuity.
· Light from incandescent bulbs and fires. A lightbulb has a glowing wire with a somewhat lower temperature, resulting in yellow light, and something that is "red hot" is again a little less hot. It is easy to calculate that a wood fire at 1500 K puts out peak radiation at 2.90 × 106 nm-K / 1500 K = 1900 nm = 19,000 Å. This is far more energy in the infrared than in the visible band, which ends about 7500 Å. 

· Radiation from mammals and the living human body. Mammals at roughly 300 K emit peak radiation at 2900 μm-K / 300 K ~ 10 μm, in the far infrared. This is, therefore, the range of infrared wavelengths that pit viper snakes and passive IR cameras must sense.

· The wavelength of radiation from the Big Bang. A typical application of Wien's law would also be to the blackbody radiation resulting from the Big Bang. Remembering that Wien's displacement constant is about 3 mm-K, and the temperature of the Big Bang background radiation is about 3 K (actually 2.7 K), it is apparent that the microwave background of the sky peaks in power at 2.9 mm-K / 2.7 K = just over 1 mm wavelength in the microwave spectrum. This provides a convenient rule of thumb for why microwave equipment must be sensitive on both sides of this frequency band, in order to do effective research on the cosmic microwave background. 
Using Wien’s Law to measure Temperature
The Wien’s Law equation can, of course, be transformed into the following:

T =  b / max
In this form we can determine the temperature of a black body by first measuring its peak radiation wavelength.  This is, in fact, the usual way in which the equation is used.  Measurements of the radiation coming off a body are taken at various wavelengths to determine the wavelength for maximum energy.  If enough values are taken, a graph, such as the one above, can be plotted to determine this wavelength.
Examples:  

1. A fire iron pulled out of a campfire emits peak radiation at 3.6 μm.  It’s temperature is calculated in the following way:  T = 2900 μm-K / 3.6 μm = 806 K.

2. An asteroid has measurements of its infrared radiation taken at 3.3 μm, 4.7 μm, 12 μm and 23 μm.  The data is as follows: 8 units of energy @ 3.3 μ, 15 units @ 4.7 μ, 37 units @ 12 μ and 13 units @ 23 μ.  This data can be graphed using Excel or other spreadsheet program.  See below:
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Data Analysis:
Of course, with only 4 points on this graph it is difficult to fit a standard black-body curve to this data.  In the case above the blue line represents what Excel does with a “scatter graph” on the data points.  The red line is a polynomial “trendline” added later.  One might likely be able to do a more precise curve fit to the actual data (see Harlan DeVore!!), using other techniques.  With the data we have, the choice of peak wavelength is rather subjective.  It seems like it would be somewhere between 12 and 15 microns.  It is unlikely that the peak occurs precisely at 12 microns, so for the calculation below let’s use 15 microns as max.  T = 2900 / 15 = 193 K  ​​(- 80 C…a cool asteroid!)
