Name:   John Doe


Lab Day
Tuesday
Lab Time    10 AM – 1 PM
Lab Partners:   Jane Smith
Date of Lab Exercise
 August 18, 2009
Lab Title  Microwave Intensity vs Thickness
Objective of the Lab (What is the point of this lab?)   To understand how the intensity of microwave radiation is affected by both the distance traveled in a material as well as the kind of material being used.
The Theory/Equations Central to this lab     The central Equation is [image: image2.png]


 where I0 is the initial intensity of the microwave beam, α is the absorption coefficient which varies with material type used, and d is the distance through which the microwave travels through.  One can find α for a material by measuring the intensity of the microwave for different thicknesses and then performing a semi-log analysis.  Taking the natural logarithm of both sides of the equation above gives the relation: [image: image4.png]In(I) = —ad +1n (1,)



.  So plotting ln(I) vs d the absorption coefficient is the negative of the slope and the y-intercept is the ln of the initial intensity, so one can solve for the initial intensity by using [image: image6.png]Y imtercept
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.
The Key Results    We discovered for cardboard that the absorption coefficient was 5.87 /m and the initial intensity was 90.0 mW.  For water we discovered the absorption coefficient was 12.4 /m and the initial intensity was 60.2 mW. 
Are these Results, Reasonable?  Surprising?  Why?   The absorption coefficients seem reasonable, water is higher than cardboard which one expects since water is a big microwave absorber.  The initial intensities are different and since they were supposed to be the same, that was kind of surprising.  We also saw a lot of scatter in the cardboard data.  The intensity seem to decrease for a bit with distance then it got higher even though the cardboard was thicker and then it decreased again.  This variation seems odd.
Reasonable Sources of Errors/Improvements to the Experiment The variation in intensity with distance for the cardboard could be due to impurities in the cardboard.  The equipment itself is also somewhat unstable.  Leaving the transmitter on for a while, it seemed the intensity varied a lot over time.  
