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2010

MODERN PHYSICS LABORATORY

Monday May 17, 2010

Course Week 8

 (2 LABs Left!)

Prof. Brian Keating



Final Exam

Thursday June 10 :  11:30 a.m. – 12:30 p.m

In classroom, Peterson 102

Covers all of Taylor that was covered in cHW 

Covers statistical aspects of several experiments

Review in Class Next Monday (last class of quarter) 



Ch 10 Binomial Distribution



Ch 10 Binomial Distribution



Today Ch 10 and Ch 11

• Review ch 8 least sq fit
• Ch 10 = Binomial Dist.
• Ch 11 = Poisson



Ch 11 Poisson Distribution
Given a Poisson process, the 
probability of obtaining exactly n 
successes in N trials is given by 
the limit of a binomial distribution 

 
Now, instead of looking at getting 
n out of N if we define the 
number of of successes, we can 
set: n
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Ch 11 Poisson Distribution

Poisson formula 
P(observing X 
occurrences) 

Fixing p, when the sample size N become large, the distribution approaches a Gaussian.



Poisson – again should know when 
to use Gaussian

• Because Poisson is hard to calculate (with factorial) 
and because it’s easier to find probability tabulated for 
Gaussian distribution.

• Approximation to use:

• Then use t-values to answer likelihood questions.
• Caveat- N must be large! Better if large and symmetric.



UCSD’s Budget Crisis!
• UCSD’s budget crisis has reached epic proportions. They threaten to repo 

the new Triton statue near the Price Center. In January 2010 the 
Administration decided to save money by randomly cutting electrical power 
to the 2DL lab for 2 quarters...

• If electrical power failures occur according to a Poisson distribution with an 
average of 3 failures every twenty weeks, calculate the probability that the 
power will fail this week as you are doing the Franck-Hertz Experiment....

"Not more than one failure" means we need to include the probabilities for "0 failures" plus "1 failure".

The average number of failures per week is: 

"Not more than one failure" means we need to include the probabilities for "0 
failures" & "1 failure".

Pscrewed=1.019%



Optical Coherence & Interference





Stellar Interferometry



Interferometry







z


