“~Lecture 11: Fri, 1 Feb 2008
Reading quizzes: no talking, no looking in your books/notes

Q1. In polaroid films, polymer chains are aligned. The
polarization axis that transmits light is oriented

a. along the chains

b. perpendicular to the chains.

c. at 45 degrees to the planes

Q2. When multiple elements are in a beam path, the Jones
matrices to find the final optical polarization are written
a. with the first element’s matrix on the right
—~ b. with the first element’s matrix on the left
C. in any order.

Q3. The element that is typically used to change linearly polarized
light into circularly polarized light is the

a. linear polarizer

b. quarter waveplate

c. half waveplate
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~ Calcite Structure (Calcium Carbonate)
http://www.uwgb.edu/DutchS/PETROLGY/Calcite%20Structure. HTM

by Steven Dutch, UW Green Bay

e Has a “modified NaCl” structure (in about the same sense that
an antique that has had every part replaced is still an antique)

o Left: NaCl—Na atoms = purple, Cl atoms = green

e Right: calcite—Ca = yellow, O = blue, C = gray
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Na and Cl alternate in halite.
e Calcite is not cubic. The carbonate groups break up the cubic
symmetry in several ways:
o Their three-fold symmetry axes line up with only one of
the symmetry axes of the cube (in red).

o They alternate in orientation (shown by the two shades of

gray).

o The wide spacing of the carbonate groups stretches the
atomic planes and distorts the cube into a rhombohedron.



~ Birefringence of Calcite Crystal
from http://en.wikipedia.org/wiki/Birefringence




35502

qu‘VJ-'r HMQ(“"Q' - ved f “P«w“{”'\”"g\um 4o G Q&S Vi '/uu\)
nads Hae pri@ uS b fodans  \
el L ;
Tty iy ——(.:( >'/g/ -/;4'/- xS @ 09 < (O’ O)
1 » t
e 77
G N A \ ‘ 7 )
Saaa = s

Geatl Rt e

ls, i

/q,J

o e g ] 4 U (L) (2 FCP
wairin g My ok b @ 45°

e._"i”(’ ") SF ek
T ol SRR

L iy e ’\/*, Ast 41 @ 8

She Co3© " 1S-pexo Qi +i¢iste
6—0&’9 e,.&(u«'\ 4D o 2LP A+, ’\/f‘()) ; Cok S oo 5 ? )
sysh i

othar

g e pl ot WP A Lk axs, Méaé/ o
e el 1({/\l.\ﬂw«( w+

l




ot T b e o

- : : : ' 'O
: ?h“P : VV\W+£{ %(,ﬁ,sprﬁﬂde’o’,:’ <,0 -’)

. =
Utl) iﬂ\g"\ LD%Q hnw" (':)

353502

Lo

EriEE /Q

W)

o ,,_7.‘; skr § e : /q/g oj'
o R Ay cans e bt k«fO’ »' ,v,«,‘,ﬁ,a

*Wm -ﬁNAl \\bl«} ~ 28

Oy #t ¥

J»uV.;Q

ey ke Ms?

Rt L e

2 e

ek et e (Cute"'f“”@ Z’)"*c‘ﬁ>

1sS C=239

-z

o "\“‘bqe

e S A A L PR eSS



~ Lecture 12: Mon, 4 Feb 2008
Reading quiizes: no talking, no looking in your books/notes

Q1. Reflection generally
- @@ changes handedness (left vs right light)
~ b. conserves handedness

Q2. Which famous experimental physicist not only established a
law of induction, but also discovered that magnetic fields can
~ interact mth 11gh1t‘7 TM-A..-\

— Q3. The techmqme of fmdmg the optlcal constants n, K Jﬁrom
i polarization changes in reﬂectance is called
- a. circularometry
b ellipsometry
c. hyperbolatry

d. linearometry
~ e. parabolitry




~—  From Hecht

Figure 8.17 Atommmngementforcalc:telookmgdown
. optical axis.
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A calcite crystal (blunt corner on the bottom). The transmission axes of
the two polarizers are parallel to their short edges. Where the image is
doubled the lower, undeflected one is the ordinary image. Take a long
look: there's a lot in this one. (Photo by E.H.)

Optic

*

Figure 8.19 A light beam with two orthogonal field components tra-
versing a calcite principal section.
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~ Jones matrices summary

"0 LP in x-di
0 Q in x-dir

] LP in y-dir
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Elli

Common use: find d’s knowing »’s, x’s, or find
n’s, kK’s, knowing d’s.

Film 1 (lh K1 dq)

Film 2 {m ko db)

Substrate {ns ks)



