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Anh sang tu nhién va anh sang phan cuc.
Phan cuc do phan xa va khuc xa.
Phén cuc do ludng chiét.

Su quay cua mit phiang phan cuyc.
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. , R <. L . Random polarization
1. Anh sang tu nhién va anh sang phan cuc
Anh séng la séng ngang. Séng phét ra tir ngudn
sang tu nhién gom mot so rat 1on phan t phat xa
ngau nhién nén cac vecto E trong chum &nh sang
dao dong binh dang theo moi phuong L phuong

N Direction of ray
truyen_ (of propagation)
Anh Séng tu nhlén (tl‘f mét tr(‘)'i, Vﬁt Iléng, dén’) Filter only partially absorbs vertically
la 4nh sang khéng phan cue (unpolarized). Tk POISCICE Sment nh .

Polarizing *

unpolarized axis

Khi cho AS tu nhién di qua mot bd loc light
phéan cuc (polarizing filter) lam cho vecto

E chi dao dong chii yéu theo mot phuong

nhat dinh, goi la &nh sang phan cue T
(polarized light).
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Bo loc phén cyc toan phan chi cho truyén
qua thanh phan dao dong // véi truc phén

+

.. . .. . . Polaroid
cuc (Polarizing axis, transmission axis), goi 1 filter
la phén cuc thang (linearly Polarized). Filter almost completely Transmitted light is
absorbs horizontally linearly polarized in
polarized component of  the vertical direction.
light. 2
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1. Anh sang tu nhién va anh sang phan cuc - Pinh luat Malus

@ is the angle between the polarizing
axes of the polarizer and analyzer.

Polarizer/l

Analyzer

Incident
unpolarized |
light

Photocell

The intensity / of light from
the analyzer is maximal (., )
when ¢ = 0. At other angles,

— 2
I'= Im:\xcos (b

The linearly
polarized light
from the first
polarizer can be
resolved into components £ and E'| parallel and perpendicular,
respectively, to the polarizing axis of the analyzer.

Chi c6 thanh phén E,= E.cos¢ truyén qua kinh phan tich (Analyzer) va cuong
d6 anh sang truyén qua la:

I =KEf =15cos?¢ (dinh luat Malus)

(Ip 1a cuong do anh sang phén cyuc tng véi goc ¢ = 0)

—d

QUANG SONG

$=190°

(Hai kinh phan cuc iing véi goc giita 2 truc phdn cuc)

—d
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2. Phan cuc anh sang do phan xa va khic xa
Tinh phan cu'c cha tia phan xa va khic xa
When light is incident on a reflecting surface at the polarizing angle, the reflected light is linearly polarized.

@ If unpolarized light is incident
at the polarizing angle ...

@ ... then the reflected light is

100% polarized perpendicular
i to the plane of incidence ...

— oy

Plane of

@ Alternatively, if
incidence

unpolarized light is incident
on the reflecting surface at
an angle other than 0, the ‘
reflected light is partially
polarized.

/

/
/[ / /
/ Relfecting surtice /

m,

@ and the transmitted light
is partially polarized parallel
to the plane of incidence.

Véi goc t6i bt ky (khac goc phan cuc Brewster):
+ S6ng phin xa phan cuc mot phan cha yéu theo phuong | mit phing t6i.
+ Séng khiic xa phan cyc mot phan chu yéu theo phuong // mét phang téi.

—d
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2. Phan cuc anh sang do phan xa va khiic xa
Diéu kién tia phan xa phan cu'c toan phan
Khi gdc t6i bang goc phan cuc 0,=0  Component perpendicular  Reflected

(g6c Brewster), tia song phan xa va khic  to plane of page ray
xa vudng goc nhau:

6, =900 - 8.
Theo dinh luat khuc xa:
n,.sinbg = n,.sin6,= n,,.sin(90° - )

Norlmal

=n,.C0S0g
np .
= tgbg = — (Dinh luft Brewster) Refracted
n, ray

Dinh ludt nay dwoc kham pha bcing thuee
nghiém (1812) nhung sau do ciing dwoc ;
rit ra tir viéc giai hé PT Maxwell. age
Song phén xa phan cuc thing theo phuong L mat phang t6i.

Séng khiic xa phin cuc mot phan chi yéu theo phuwong // mit phang téi.

—d
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2. Phan cuc anh sang do phan xa va khic xa - Ung dung
Ché tao cac kinh deo mat phan cuc, kinh loc phan cuc cho may anh. Khi anh
sang mat trod, dén xe chiéu trén mat dudng nhin hay mit nude, anh sang
phan xa gy chéi mét va phan cuc chi yéu theo phuong ngang. Néu st dung
kinh phan cuc theo phuong doc s& giam thiéu su chéi cua anh sang phan
chiéu 1am cho canh vat hodc anh chup s& nhin r hon.

///4 '
. = unpolarized
|\ light glare greatly
glasses reduced

transmit only
vertically polarized

direct light
not reduced
as much

as glare

light partially polarized
in the horizontal plane
by reflection
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2. Phan cuc anh sang do phan xa va khic xa - Ung dung

Mang kinh phan cue doc dé khir &nh sang phan xa phan cuwe ngang, co thé
nhin rd vat dudi nuée hon.
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2. Phan cuc anh sang do phan xa va khic xa - Ung dung

(@) (b)
Hiéu iing cia loc phan cyc lam giam dé choi cua &nh sdng phdn xa tie mat nuwée. Hinh (a)
khéng s dung kinh loc, hinh (b) c6 sir dung kinh loc phan cuec.
Mang kinh phan ciee gitp quan sat hiéu qud vang phii tuyét, nirdc.
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Hai dnh chup véi mdy dnh cé gdn kinh phan cuc véi truc phan cuwc theo
phwong thing ding va theo phwong ndm ngang.
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Unpolarized Molecule
sunlight

Unpolarized
(dé) light B
ﬂ‘\ Partially
polarized

light
> A
(Xanh)

Polarized light

A7
Hiéu iwng tan xa Rayleigh. Anh sang tir mdt trot tdan xa tir cac phan tw khi

ctia khi quyén va phdn cwe theo phwong vuéng géc. Anh sang budc séng ngdn
(xanh lam) bi tdn xa manh hon dnh sang dé, lam bdu troi cé mau xanh.

—d
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3. Phan cuc do ludng chiét
Ludng chiét 2 hién twong xay ra khi 4nh sang khi di qua mot s6 loai tinh thé
bat ddng huéng (nhu calcite, ruby, thach anh...), bi tach ra thanh hai tia sang:
tia thuong O (Ordinary) va tia bat thuong E (Extraordinary).

Unpolarized

light
..\ ]
V/ }.¥.H
/ e O ray

- Tia thwong O c6 chiét sudt n, khdng doi theo phuong truyén song (tuan
theo dinh luat khic xa) va phan cuc theo phwong | mit phing chira tia thuong
VA quang truc .

- Tia bat thuong E c6 chiét suat n, thay d6i theo phuong truyén séng (khdng
tuan theo dinh luat khic xa) va phan cuc theo phuwong // mit phing chia tia
bat thuong va quang truc .

Néu n, < n, : tinh thé am; Néu n, > n, : tinh thé duong.

—d
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Py

3. Phan cuc do ludng chiét - Luong chiét nhan tao
Ludng chiét do bién dang (Phucng phap quang dan hoi)
- Vit c6 tinh bat dang hudng khi bi nén hay kéo dan.
- Phuong nén hay kéo dan tré thanh quang truc cta vat c6 tinh ludng chiét.
- Anh sang qua vat s& bi tach thanh tia thuong (chiét sudt n,) va tia bat
thuong (n,). Hiéu chiét sudt ciia méi truong: N, — N, = C.p

Vi p:ap sudt tac dung 1én vat; C: hé s6 phu thudc vat liéu va budc song

anh sang.
- Hiéu pha cua 2 tia thuong va bét thuong qua bé day vat:
21 2nCp
Ad =T(no—ne)d = d

- Anh séng phén cuc truyén qua vat liéu s& thay d6i phuong dao dong.
- Ung dung: dung PP quang dan hoi dé nghién ctru su phan b ap suét

trong vat, phan tich ing suét , kha nang chiu nén va cang cua vt liéu
cong trinh.

—d
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3. Phan cuc do ludng chiét - Luong chiét nhan tao
Ludng chiét vi dién trudng (Hiéu irng Kerr)
- Mot s6 chét 1ong tré nén bat dang hudng dudi tac dong cua dién truong
- Quang truc la phuong cta dién truong.
- Anh sang qua chét 1ong s& bi tach thanh tia thudng (chiét suit n,) va tia bat
thuong (n,). Hiéu chiét suat cua moi truong: n, — N, = AKE? .

Véi E: cuong do dién truong tac dung lén chét 1ong, k: hing s6 Kerr phu
thudc vat lLiéu.

- Hiéu pha cua 2 tia thuong va bat thuong qua bé day chét 1ong:
2m
Ap = T(n0 —ne)d = 2nkE?d
- Anh sang phén cuc truyén qua chat 1ong s& thay d6i phuong dao dong.

- Ung dung: ché tao cac van quang hoc déng mé anh sang truyén qua rat
nhanh, mang hinh tinh thé long LCD.

—d
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LCD-no voltage,
90° rotation

Light

LCD-voltage on
No rotation

g

Dark

Phan cuc anh sang cua man hinh LCD

—d
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