PHYSICS 2DL - SPRING
74010,

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
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Today Ch 10 and Ch 11

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




Ch 11 Poisson

Given a Poisson process, the
probability of obtaining exactly n
successes in N trials is given by
the limit of a binomial distribution
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Now, instead of looking at getfting
n out of N if we define the
number of of successes, we can
set:
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Ch 11 Poisson Distribution

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

X=u

0w

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




UCSD’s Budget Crisis!

"Not more than one failure" means we need to include the probabilities for "0 failures" plus "1 failure".
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The average number of failures per week is: =30 = 0D

"Not more than one failure"” means we need to include the probabilities for "0

failures" & "1 failure".
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Optical Coherence & Interference

Michelson & Morley's 1887 interferometer
built in the basement of Western Reserve
Photo: Case Western Reserve Archive




Michelson’s Interferometer

Interferometer: device to measure lengths or changes in
lengths with great accuracy by means of interference
fringes (big daddy of them all was designed by
Michelson in 1881...first American Nobel prize 1907)

How it works:

» Light from source at P encounters beam splitter

*Beam splitter transmits 2 and reflects 'z of incident
*The 2 waves now head towards M1 and M2 mirrors
*Get reflected entirely and sent back along direction of
incidence and then deflected towards telescope T
*Observer at T sees a pattern of “zebra strip” like fringes

Path length A when 2 waves combine at telescope=2d, -2d,

anything that changes this path diff A will cause change in phase
diff between two waves at the eye. E.g. If mirror M1 moves by A2
then A changes by A and fringe pattern shifted by 1 (max-=> min)

Movable
mirror




Stellar Interferometry

Incoming Starlight

A ,’ Observer

20-foot
Interferometer

100-inch (1919)
Telescope




Interferometry

Movable
Mirror

Beam

Compensator
Splitter

Detector

Sodium
Fringes

"\

Movable mirror with
precise micrometer | ]

drive.

Half silvered mirror
passes half of light and
reflects half to the movable
mirror.

Diffuse

monochromatic
light source.

f Fixed

mirror.

Observer sees interference
pattern of recombined
beams which have traveled
a different distance.

Compensation plate of same
thickness and material as
mirrored plate so that the
beams on both arms pass

through the same thickness
of glass.
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Viewing Flans

He Ne Lasar

Michelson interferometer using He:Ne lazer for illumination (A = 632.5am ).
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Michelson interferometer with collimated light 20 that one beam i¢ tilted relative to the other. The
opiical phace diference varies linearly across the field. producing linear fringec juet like Young's
twe-clit interference.




