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POLARIZATION of
LIGHT



IN our Discussion of BOTH Ray
& WAVE optics , WE Have

MADE NO MENTION of THE

IranisVERSE NATURE of E.M .

-

waves :
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° WHAT EFFECTS ARE ASSOCIATED W/

THE polarization of LIGHT, i
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THE DIRECTION IN WHICH A WAVE's

E- Ficco oscillates ?



POLARIZED US . UNPOLARIZED LIGHT

• LIGHT IS CONSIDERED POLARIZED
-

WHEN ITS Electric FIELD LIES

AT ALL INSTANTS IN Time f points

IN SPACE ALONG SOME fixes
*
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Z - DIRECTION

• Examples :

• LASER LIGHT

• MONOCHROMATIC LIGHT

* THIS DEFINITION IS ACTUALLY Too RESTRICTIVE AND OMITS circularly POLARIZED LIGHT
.

THE DEFINITION ABOVE MORE ACCURATELY DEFINES Linearly POLARIZED LIGHT .



• UN POLARIZED LIGHT IS THE
-

Superposition of MANY DIFFERENT

MONOCHROMATIC WAVES
,
WHERE EACH

WAVE HAS A RANDOM DIRECTION of
-

POLARIZATION :
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LIGHT TRAVELING

IN X - Direction
• MOST SOURCES

of LIGHT ARE UN POLARIZED :

• DIRECT SUNLIGHT

• INCANDESCENT LIGHT - BULBS

• LEDs

• FLUORESCENT LIGHTS

• NOTE ! Just BECAUSE A LIGHT Source Appears To BE

A SINGLE COLOR ( E. G . A RED 2. E. D . ) DOES NOI MEAN 17 IS

MONOCHROMATIC to THEREFORE POLARIZED .

SUCH LIGHT MAY CONSIST

of many waves of similar COLOR ( l - E - WAVELENGTH)
,
EACH RANDOMLY POLARIZED .



POLARIZATION By SELECTIVE
ABSORPTION
-

• So How Do WE POLARIZE LIGHT THAT

IS UNpolarizes ?

° W/ A POLARIZER of Course !
;)d

• A ILLUMINATING EXAMPLE is A METAL

POLARIZER for RADIO WAVES :
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• DOESN'T WORK FOR VISIBLE LIGHT (X Too SHORT)
• IS THEIR A MATERIAL THAT Looks LIKE THE

METAL polarizer on a Microscopic SCALE ?



POLAROIDS : POLARIZES FOR VISIBLE LIGHT
-
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• SCHEMATICALLY , POLARIZER's ARE DENOTED

By SQUARES W/ AN ARROW DENOTING THE

TrAN ED polarization :
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POLARIZATION By REFLECTION :

#
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FOR LIGHT REFLECTING WE HAVE A NATURAL

CATEGORIZATION ( BASIS ) of POLARIZATIONS :

•
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• LIES 11 To THE SURFACE
WHERE REFLECTION OCCURS .
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POLARIZATION By REFLECTION :

#

° REFLECTIVITY of INTERFACE DEPENDS
ON POLARIZATION !

• S -

pole . REFLECTS BETTER THAN P
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• WHAT is GOING ON HERE AROUND ?

• WHY is P - poi . LIGHT perfectly Transmitted?
-
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POLARIZATION By REFLECTION :
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POLARIZATION By REFLECTION :
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BREW5ANGLE
• Microscopically , REFLECTION IS CAUSED By
RADIATION FROM ATOMS/MOLECULES @ THE

SURFACE : - Q
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POLARIZATION By REFLECTION :
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° By SNELL'S Law :
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