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1. Ban chat séng dién tir ciia anh sang
Thoi dai Newton (1642- 1727) cac nha khoa hoc cho rdng &nh sang la chim

1. Ban chit song dién tir ciia 4nh sang. hat (rdt nhé) phat ra tir nguon sng va truyén thing.
2. Ham séng anh sang. Nim 1873, Maxwell tién doan sy ton tai ciia song dién tur va tinh todn dugc
o, L, toc do truyen séng. Nam 1887, ket qua thi nghiém cua Hertz da chimg to
3. Mat song va tia song. &nh sang la s6ng dién tir c6 budc séng trong khoang 0,4 dén 0,75 pm. Vén
- O s L . . Sc 4nh sa an khong: ¢ ~ 8
4. Dinh luat phan xa va khiic xa anh sang. toc anh sang trong chan khong: ¢ ~ 3 x 108 m/s.
5. Su tan sdc 4nh sang. : ; i WAYElEngths to et —
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1. Ban chéat sdng dién tir cia anh sang 2. Ham séng anh sang don sic
Song dién tir 1a song ngang, dién va tir truong bicn doi lan truyen theo Chi ¢6 thanh phén dién truong cta anh sang tac dung vao mét gy cam giac
phuong vudng goc trong moi trudng va chan khong, 6 céc tinh chét chung sang nén dao dong cua vecto E dugc goi 1a dao dong sang.

trong Iruyen song:
- Phan xa (Reflection)
- Khuc xa (Refraction)
- Chong chit (Superposition)

Dao dong sang diéu hoa tin s6 goc o tai O:
u(0)= E;.cosmt

- Giao thoa (Interference) = Phuong trinh dao dong sang tai 21:: x trén phuong truyén:
- Nhiéu xa (Diffraction) L . u(x) = Eg cos <mt - —)
. - l ¢ A
- Phan cuc (Polarization) £ S , o P .
L . , L , V6i 0= 2xf , bude song A= V/f = v.t, f: tan s0 , © chuky
Tur cuoi the ky 19, nhiéu thi nghiém lién quan dén hién tugng phét xa va hap
thu &nh sang boc 16 tinh hat (photon) cua &nh sang: Hién tuong bic xa nhiét, Cuong d sang tai 1 diém 12 dai lugng 6 gid tri bang nang luong truyén qua
hiéu img quang di¢n, Compton. mot don vi dién tich dat vudng goc véi phuong truyén séng tai diém do trong
Tir 1930, sy phét trién cia 1§ thuyét dién déng luc hoc lugng tir duge img dyng ??‘ d;“n vi thoi gian. Cirdng df sing 4 I¢ vdi binh phirong bién 4§ dao
cho ca tinh chit song va hat ciia anh sang. ong sang:
N . - 2 _ S S, A1
Nguon sang: vat nong birc xa nhiét, mt troi, sét, tia lira dién, dén cay, lva...; I=kEy*  k=gc/2 , c: vantoc dnh siing trong chan khong
den neon, huynh quang, laser... Anh sang tu nhién va anh sang nhan tao.
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3. Mdt séng va tia séng 4. Pinh luit phan xa va khic xa anh sing Angles 8, 6, and 6, are

measured fron the normal.

. ’ LR it When wave fronts are ia dén. ti i i i 3
Miit song (wave fronts) 1a mat chira céc diém : J Tia den, tia phin xa, tia khtic xa deu Incidens
¢6 ciing pha dao dong ctia s6ng. Thirong vé  radiate from the nam trong cing 1 mat phang vung goc nay
cac mat song lién ké c6 cling pha. center of the v6i mat phéan cach 2 méi truong. .
i sphere. P _ :
- Goc phanxa: 0, =0, .
S, 3. -3 3 . . Reflected
Tia song (rays) bi¢u thi phwong chicu truyén - Goc khuc xa: (dinh ludt Snell) ¥
song. Source sinb, _n v, c i i
P N Y % 2 - M _ Va M 1l Material b
- Trong mdi truong dong nhat, dang hudng, Wave fronts — N =Eu == B
- b @ sinby,  ng vy v
tia song la dudng thang. T T E
S A PO TS, on wa nar, the rays are S Incident
- Tla SOng Vuong goc vor cac mat SongA icular to the wave fronts and parallel = nasmea_ anIneb o g
to each other
o N . A L) __ Narmal
Pinh Iy Malus: Thoi gian truyen song bang Rays oA 2 e etmcted
nhau gitra 2 diém tuong tng ctia 2 mat song. o Reflectad
. Apparent
Quang 1§ cua céc tia song giira 2 mat song o position of fish Incident =y
B N ¢ r ~ Sl | Normul
thi bing nhau. n o E o
Lag=N-AB A B—I Actual
Wave fronts position of fish Material a | Materiat p | o
- ]
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4. Pinh luat phan xa va khiic xa anh sang Ung dung tinh chit phin x3 toan phin

Phan xa toan phan: goc t6i han 6ca

Total internal reflection occurs only if #

) Np
sinBcjy = — ,np < Ny
na

Bude song A trong mai trudong:

f=c/hg=viL = L=hy/n ,n2>1

The light is trapped
in the rod if all

the angles of incidence

(such as a, B, and

exceed the critical angle

.

7 3
4" angle of action 8, = 90°.
Any fay with 6, > 6_; shows @

total internal reflection.

Goc gidi han cua thiy tinh:
1 Toi A Diamond
=155 =0658 = Oy = 41,1° reflection

Nglass 1,52 \ A o
- (Goc giGi han cua kim ciwong nho = 24,5°vin ~2,4) (Soi quang — Optical Fiber) -
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Ung dung tinh chét phén xa toan phan 5. Sy tan sic anh sang (Dispersion)

Glass prism

Chiét suat (h¢ sé khdc xa) caa mi truong phu
thuge bude song anh sang: ny; < ... < Ny

(@
Glass prism

Su phu thuge ciia van tdc anh sang va chiét suat
fled mf)i trudng vao bude spng duge goi la sy tan
(760 nm) sac. Anh sang trang (tong hop cac budc séng)
khi bi khic xa tach ra thanh cac chum séng co

vkt mau sic khac nhau.
(380 nm)

Spi quang duge dung truyén Spi quang - tia laser truyén theo
dan tin hi¢u am thanh, video va day dan cong. (b)
dit liéu trong mang vien thong. (Tn sée bét ling kinh)

——— 0] — ]
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5. Sy tan sic anh sang (Csu vong - Rainbows)

Light from sun

A = 40.8° (violet)
10 42.5° (red)

(Primary rainbow)

-
> Light from sun
- =5 im crone trone sudt. chict sudt 1om (N PR .
) A = 50.1° (red) Kz{n Luo:n;:, trrfng suot, chiét \ufr/ Ién (n=2,417), l:gn .‘cacymgnh, goc glm‘ ‘hwz'phan xa
to 53.2° (violet) toan phan nho Op= 24,44°. Kim cuong v6i cdc mat va goc canh diege mai thich hop,
- dnh sang di vao sé phan xa va tdn sac nhiéu lan cac mat trong trude khi thodt ra
] ngodi, tao nén anh sang lap lanh nhiéu mau sac ruc ré.
b (Secondary rainbow)
| |

————] ———]
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6. Su tan xa anh sang (Scattering of light)
Anh sang mat troi phai di qua khi quyén d@é dén tréi dat. Hién twong tan xa
(hdp thu V& birc xa theo moi phiong) ciia Khi quyén déi véi cac bude séng
ngan (xanh lam) manh hon birée séng dai (@) 1am cho bau tréi tré nén xanh
va mau do ldc binh minh hay hoang hon. Mar tréi, bau tréi, may ¢ mau sdc
khac nhau 1a do s tan xa AS trong diéu kién khi quyén va thoi tiét khac nhau.

Electric charges in air molecules at © oscillate in
eld of the incident light

Quang sai mau (Sdc sai, Chromatic aberration)

(a) Quang sai mau do su phu thuéc
ciia chiét sudt vao burde s6ng.

the direction of the £
from the sun, actin
scattered light. Th

the observer directly below O is
White polarized in the z-direction
§ i i % - 2 ’

Incident white light, ¥
unpolarized |

White . .
(b) Lap dat hé thau kinh phu hop c6 S S
o thé hiéu chinh quang sai mau. Sir dung B ] P
White hé nhiéu thau kinh trong cac dng kinh ) ;{,
camera. o
- Rif moleciies scarter b more effectively than fed Ight::  This observer sees reddened sunlight because
red out

we see the sky overhead by scattered light, so it looks blue mast of the blue light has bees

————
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7. Nguyén ly Huygen (1678)
M&i phin tir ciia mit song c6 thé dugc xem 1a nguén séng
thir ¢Ap lan truyén theo moi chiéu véi van toc bing v6i van
tbc truyén song (hinh a).

Tir nguyén ly Huygen va dinh Iy Malus c6 thé din ra céc
dinh luat phan xa va khic xa.
- Phan xa (b): A(POA)= A(QA0) = 0,=6, 0Q
) . _ sinb, _ /OA_Vat_nb
- Khtc xa (c): A(QOA)= A(l?‘AO) = P AB/OA i

Secondary

wavelets
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