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1. Ban chat song dién tir ciia anh sang

Thoi dai Newton (1642-1727), cac nha khoa hoc cho rdang &nh sang 1a chum
hat (rat nho) phét ra tir nguon S&ng Va truyén thing.

Nam 1873, Maxwell tién doan su ton tai ciia s6ng dién tir va tinh todn duoc
tbc do truyén song. Nam 1887, két qua thi nghiém ciia Hertz da chimg t6
anh sang la song dién tir ¢ budc séng trong khoang 0,4 dén 0,75 um. Van
toc anh sang trong chan khong: ¢ ~ 3 x 108 m/s.
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10 1 107" 052 O FIOFT 107" Hopem oy 1078 m107% for'? 1074 agr2=10mi%
1 1 | | | | 1 | 1 | | | | 1 |
Radio.> <—— Infrared —> X rays
TV Mi i<~ Ultraviolet > <— Gamma rays
T T T T T T T T T T T T T T T
IOX 109 10'" |0” loll 10” I()H lo|5 lolh l()” IOIK lol') [020 IOZI 1022

’ Visible light T Frequencies in Hz

700 nm 650 600 550 500 450 400 nm
| | fl 1 | | |

RED ORANGE YELLOW  GREEN BLUE VIOLET

CuuDuongThanCong.com https://fb.com/tailieudientucntt 1


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

14/06/2016

QUANG SONG LY THUYET VE ANH SANG TS. Nguyen Kim Quang

1. Ban chat séng dién tir ciia anh sang
Séng dién tir la séng ngang, dién va tir truong bién doi lan truyén theo
phuong vgﬁng goc trong mdi truong va chan khong, cé cac tinh chat chung
trong truyen s6ng: Y posiive xdirecton, e same
- Phan xa (Reflection) as the direction of E X B.
- Khuic xa (Refraction)
- Chdng chét (Superposition)
- Giao thoa (Interference)
- Nhiéu xa (Diffraction)
- Phan cuc (Polarization)

Tir cudi thé ky 19, nhiéu thi nghiém lién quan dén hién twong phat xa va hap
thu &nh sang boc 16 tinh hat (photon) cua &nh séng: Hién tuong blrc xa nhiét,
hiéu tng quang di¢n, Compton.

Tir 1930, sy phat trién cua Iy thuyét dién dong luc hoc lugng tir dwoc img dung
cho ca tinh chat song va hat cua anh sang.

Nguon sang: vat ndng buc xa nhiét, mat troi, sét, tia ltra dién, dén cay, lua...;
deén neon, huynh quang, laser... Anh sang tu nhién va anh sang nhéan tao.
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2. Ham séng anh sang don sac

Chi c6 thanh phan dién truong cta 4nh sang tac dung vao mit gay cam giéc
sang nén dao dong cua vecto E duoc goi la dao dong sang.

Dao dng sang diéu hoa tin s6 goc o tai O:
u(0)= E,.cosot

= Phuong trinh dao dong sang tai diém x trén phuong truyén:

2
u(x) = Eq cos <u)t — %)

Véi o= 2nf, bude song A= V/f = v.t, f: tan s6 , ©: chu ky

Cwong d sang tai 1 diém la dai lwong c6 gié tri bang ning luong truyén qua
mot don vi dién tich dat vudng goc voi phuwong truyén sang tai diém do trong
mot don vi thoi gian. Cwong dé sang ti I¢ véi binh phwong bién dé dao
dong séng:

I =k.Ey? ,k=gue/2 ,c:van toc anh sang trong chan khong

—‘
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3. Mat song va tia song

24 oA P , y .2 When wave fronts are
Mt song (wave fronts) 1a mét chira cac diém  perical, the rays

co cUng pha dao déng cua séng. Thu'dng v€  radiate from the

cac mdt song lién ké c6 cung pha. center of the
sphere.

Rays

Tia song (rays) biéu thi phuong chiéu truyén
séng. Source
- Trong moi trudng dong nhét, dang hudng,
tia song 1a duong thang.
- Tia song vuong goc véi cac mat s6ng. perpendicuar t the wae fronts and parale
to each other.

Wave fronts

Pinh Iy Malus: Thoi gian truyén song bang Rays
nhau gilta 2 diém tuong Gng cua 2 mat song.

Quang 19 cua céc tia song gitra 2 mat song
thi bang nhau. n
L,g=Nn.AB A B

Wave fronts
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4. Pinh luat phan xa va khic xa anh sang Angles 6, 8,, and 0, are

measured from the normal.

Tia dén, tia phan xa, tia khic xa déu

L N V o n , Incident
nam trong cung 1 mat phang vudng goc ray g
vGi mat phan cach 2 moi truong. P S S *| Normal
, , Tollyf, b
- Goc phan xa: 0, =0, . ' Refracted
Reflected ey
- Goc khiic xa: (dinh ludt Snell) ray
Sinea _ le _ Va _ _ c Material & | Material &
T T T o n=NEUu=—
sinB, n, v, v

4 Material ¢ | Material b
Incident

= Nn,sing,= n,sind,

__ Apparent
__ position of fish Incident

~ Normal
i P N
Reflected

Refracted

Actual
position of fish

Material ¢ | Material b
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4. Pinh luat phan xa va khic xa anh sang

Phan xa toan phan: goc t6i han 0,

Sinecrit = & ,np < ny Tm_%l internal reflection occurs only if nj, < n,,.
’ 1 i i

Budc song A trong moi trudng: ; i i i 2
f=c/hg=vIL = A=2y/n ,n>1 :"b | 4, = o0° :
1y W ]
” i i
| .
k 0 I 3 crit

“ At the critical angle

2 3 of incidence, 6, , the

47 angle of refraction 8, = 90°.
Any.'ray with 8, > 6, shows a

total internal reflection.

Goc gioi han cua thuy tinh:

1 1
SinBgyjyp = —— = ——= = 0,658 = O = 41,1°

Ngiass 1,52
—d
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Ung dung tinh chit phan xa toan phan

The light is trapped
in the rod if all

the angles of incidence
(such as a, 3, and y)
exceed the critical angle.

Light ray—"o ___|

Critical angle

4
/

 pir . Diamond
Total ~ AIr
reflection

(Goc gidi han ciia kim cuong nho ~ 24,5°vin ~2,4) (Soi quang — Optical Fiber)
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Ung dung tinh chit phin xa toan phin

Soi quang duwoc ding truyén Sei quang - tia laser truyén theo
ddn tin hiéu &m thanh, video va day ddn cong.
di liéu trong mang vién thong.

—d
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5. Su' tan sac anh sang (Dispersion)

Glass prism

Incident\\ £ e A A . , A- \

ight Ly .= Chiét suat (hé s6 khuc xa) cia mdi truong phu
- thudc bude song anh sang: Ny, < ... < Ny

Pure A

(a)

Glass prism

Incident
white light

Su phu thudc ciia van toc &nh sang va chiét suat
- méi truong vao buge Sfﬁng duogc goi la su tan
(760 nm) sac. Anh sang trang (tong hop cac budc so6ng)
khi bi khlc xa tach ra thanh cac chum sang cé

Violet mau sic khac nhau.
(380 nm)

(Tan sdc boi lang kinh)
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5. Su tan sic anh sang (Ciu vong - Rainbows)

Light from sun

A = 40.8° (violet)
to 42.5° (red)

(Primary rainbow)

Light from sun

A = 50.1° (red)
Violet to 53.2° (violet)

(Secondary rainbow)

—d
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Ung dung tinh chét phan xa toan phin va tan sic anh sing

Kim cwong trong sudt, chiét sudt lon (N=2,417 ), tin sdc manh, géc gidi han phan xa
toan phdn nhé O, = 24,44°. Kim cwong véi cdc mdt va goc canh dwge mai thich hop,
dnh sang di vao sé phan xa va tdn sdc nhiéu lan cdc mdt trong trwede khi thodt ra
ngodi, tao nén dnh sang ldp lanh nhiéu mau sdc riec ré.

—d
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Quang sai mau (Sdc sai, Chromatic aberration)
White

¢

[— A

White White

White

Sur dung chat liéu thau kinh
VA hé nhiéu thau Kinh hiéu
chinh quang sai trong Ccac
ong kinh camera chuyén
nghiép.
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6. Su tan xa anh sang (Scattering of light)

Anh sang mat troi phai di qua khi quyén d@é den tréi dat. Hién twong tan xa

(hép thu Va birc xa theo moi phiong) ciia khi quyén déi véi cac bude song

ngan (xanh lam) manh hon buée séng dai (d@s) 1am cho bdu troi tré nén xanh

va mau dé lac binh minh hay hoang hén. Mat troi, bau troi, may ¢6 mau sdc

khéac nhau la do s tan xa AS trong diéu kién khi quyén va thoi tiét khac nhau.
Electric charges in air molecules at O oscillate in

the direction of the  field of the incident light

Incident white light, y ) )
from the sun, acting as antennas that produce

unpolarized , - :
P I scattered light. The scattered light that reaches
/ the observer directly below O is
polarized in the z-direction.
X
4 ¥., T -
. == S
P : 0
— B —
— i
P
=

o~
= y
= p

% ; { e

iAir molecules scatter blue light more effectively than red light; |  This observer sees reddened sunlight because
we see the sky overhead by scattered light, so it looks blue. most of the blue light has been scattered out.
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7. Nguyén ly Huygen (1678) B

4 Secondary

MJbi phén tir ctia m3t séng c6 thé dwge xem la ngudn séng wavelets
thir cAp lan truyén theo moi chidu vé6i van tde bang véi van
toc truyén song (hinh a).

Ttr nguyén 1y Huygen va dinh Iy Malus c6 thé din ra cac
dinh luat phan xa va khuc xa.
- Phan xa (b): A(POA)= A(QAQ) = 6,=16,
inB, 0A Vat ny

s
- Khiic xa (c): A(QOA)= A(?,AO) = Sinbp AB/OA Vpt 1, A

@

B
a| ny>n,
Up < Vg

v P

Uyt

B
Material a S Material b Material a Material b ﬂ
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