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Brief ENCE

• Some MATERIALS Have a polarization -

Dependent INDEX of Refraction
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• (QUARTZ CONT . ) Microscopic s>ruczuRE
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DOUBLE REFRACTION
-

• UNPOLARIZED LIGHT SPLITS INTO Two BEAMS of
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WAVEPLATES
-

• BIREFRINGENT MATERIALS CAN BE users 20

MANIPULATE THE POLARIZATION of LIGHT :

- E. G . HALF -WAVE PLATE (Hwp) :
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• HOW DOES HALF -WAVE PLATE ROTATE

polarization ?
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PHASE RETARDATION
-

• ELECTRIC FIELD CAN BE DECOMPOSED INTO
-

COMPONENTS 11 4 I To C - Axis of
- - -
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• IN Bf2iNGEM MEDIUM,
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HALF - WAVE PLATE 4 Rotation of polarization
-

• WHAT IS THE Effect of Itis 1800 PHASE SHIFT
?
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HALF - WAVE PLATE 4 Rotation of polarization
-

• WHAT IS THE Effect of His 1800 PHASE SHIFT
?
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QUARTER - Wave ( 74 ) pea> E

-

° If WE REDUCE THICKNESS DX Of HALF - WAVE PLATE

By FACTOR 2x
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( ?÷(ne - no ]=%, )
( QWP )

• E
, ,
wave A EL WARE ARE 9-00 out of PHASE

EMERGING from A Qwp :

• BSfoR÷ :

A B C D E
WAVEPLATE

←Edt ) E
"

E

⇐"¥#h÷÷:÷:§y e
,

yea,, ou, a µ,

c-

(LINEARLY polarizes)
1- = f- =

AFTER Qwp•

-

:

A B C D E B -

%
E
,
-_ Entre c -axis

←Edt )

900€ " E. / v f
!

^ / ,

Po ion

TRACES OUT AN

÷
ELLIPSE ! (

"

Empirical

POLARIZATION
' ' )



CIRCULAR POLARIZATION
-
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RIGHT - a LEFT - HANDED

CIRCULAR POLARIZATION
-

• CIRCULAR POLARIZATION COMES IN TWO FLAVORS :
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RIGHT - A LEFT - HANDED

CIRCULAR POLARIZATION
-

• Linear polarization is AN Equal superposition of

Ritt - d LI - Harvests circular polarization !
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CIRCULAR BIREFRINGENCE (
"

optical Activity
"

)
-

• INDEX of Refraction CAN DEPEND ON THE
''
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CIRCULAR BIREFRINGENCE (
"

optical Activity
"

)
-

• SEND , E.G. , VERTICALLY POLARIZES LIGHT INTO OUR
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Optical Activity
-

• IN GENERAL
,
ROTATION ANGLE O is DETERMINED By
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ORIGIN of CIRCULAR BIREFRINGENCE

[ " CHIRALITY "

]
-

• Optically ACTIVE MATERIALS ARE
"

CHIRAL
"
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1. E . THEY ARE Not THEIR OWN Mirror image .

• EXAMPLE : ALANINE L - Helix

MIRROR
IMAGE
-

7

"

ENANTIOMERS
"

r e
L - ALANINE

, D - ALANINE
,-

-

MAKES up 78% GENERALLY ABSENT IN

OF PROTEINS PROTEINS
L - Haines

↳ ?
.. . . .

. c) ↳ o forms
FORMS .

.
.
-
- -
-

"

LEFT - HANDED
"

"

RIGHI - HANDED
"¢ MIRROR€ -

HELICAL CHAINS IMAGE HELICAL CHAINS
- -
. .

. .
L-7

.

-
r

'

.

-
-
-
-
-
-

f- A
DEXTROROTARY

✓
- LROTARY



CHIRALITY & Optical Activity ( CONT . ) :

-

• ANOTHER EXAMPLE : GLUCOSE
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