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Stephan-Boltzman Experiment

 Introduction


This Experiment is an effort to attain the Stephan-Boltzman Constant(SBC) using the radiation of a Tungsten filament in a vacuum.  Applying equations for the power output of a filament and the temperature variant resistance of filaments, we attempt to solve for the SBC and solve for the temperature of the filament using the other equation.  

Equipment

The instruments we used included:

Tungsten Filament in a vacuum tube

Lambda Duel Regulated Power Supply(A12752)

Output 0-20V

Max. Rating 1.7A

Keithley 2000 Multimeter(1053720)
4 banana-banana cables

Microsoft Excel

Handbook of Chemistry and Physics 57th edition

Equations and Constants:
P = AeσT4 = VI

(  σ = VI/AeT4
R = V/I = R0(1+α(T-T0)) = (L/A)ρ
( T = (VI/Aeσ)1/4 = (R/R0–1)1/α + T0 = (VI0/V0I -1)1/α + T0
α = 0.0045 units?
ρ = 5.6*10-8  units?

e = emissivity(variant)
Procedure:

(Insert Circuit Diagram)

After setting up the Circuit we applied 44 different voltages and recorded their corresponding currents.  For the filament itself we measured its length and deduced its radius from a cross sectional flow equation.  This provided us with an estimated surface area of the filament.  These were our two primary measurements followed by some extensive calculations.

Calculations:

