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CHUONG 3
Giao thoa anh sang

1. Cac khai niém co so

1.1 QUANG LO: Quang 16 L giiia hai
diém A, B (AB=d) la doan duong dnh sang
truyén duoc trong chdn khong trong
khoang thoi gian t, trong do t la khoang
thoi gian ma anh sang di duoc doan AB
trong moi truong.
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[=—= L:Ct .= nd.

VvV C . .
n =— chiét suat mo1 truong

. v, n,d
Néu anh sang di qua M%
nhi€u moi truong:
L=n,d;+n,d,+...4n d = Z n;d;
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1.2. PINH LY MALUS (MALUYT):
Quang [0 giita hai mdt truc giao cua mot
chum sdng thi bang nhau



W hai mat truc giao

a1 mat truc giao
Quang 10 L, gita A,,A;va L, gitra B,,B;:
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2. Co so cua quang hoc song
2.1. HAM SONG CUA ANH SANG:
Anh sang 1a mot loa1 song dién tu: Tw
truong va dién truong bién thién trong
khong gian.

Chi c6 thanh phan dién truong tac dung
vao mat maéi gay cam giac sang



— Dao dong cua E 12 dao dong sing:

O \UAUE\U X = acos(mt — 27;_L>

X,= a.cosmt -dao dong tai goc O.

Tai r:(t thoi gian tré)  X=acos o(t -1) =

a cos(mt — 2T I‘) = acos(wt — 27t—L)

2.2. CUONG PO SANG: s
Cuong do sang tai mot diem 1a mot dai luong c6
tri s6 bang nang luong truyén qua mot don vi
dién tich dat vuong goc voi phuong truyén sang
trong moOt don vi1 thot gian:

[=ka’, klahésotyle. Layk=1co:1=a’.




2.3. NGUYEN LY CHONG CHAT:

Khi hai hay nhi€u anh sang gap nhau thi timg
song riéng biét khong b1 cac song khac lam
nhiéu loan. Sau khi gap nhau, cac song anh sang
van truyén di nhu cii, Con tai nhitng diém gap
nhau dao dong sdng bang tong cdc dao dong
thanh phan.

2.4.NGUYEN LY HUYGHEN:

Nhiing song tir nguon O truyén ra ngoai mat kin
bat ki S bao quang ngudn O, c6 tinh chat giong
hét nhitng song ma ta sé cd, néu ta bo nguon O
di va thay bang nhitng nguén phu (thit cap) thich
hoo phan phot trén mat S



3. Giao thoa anh sang boi 2 ngudn két hop
3.1. Tao hai nguon sang két hop: Hai

séng két hop ¢6 hiéu pha khong doi.

Hai nguon sang khac nhau khong dap tung
diéu kién do.

khe Young hay guong Frenen:

0,0, 1a 2 nguén 0,0, Ia 2 nguén ki
két hop (thu cap) (40)



3.2. Khao séat hién tuong giao thoa:

X, = acos(wt — 27;:'1)

Hléu pha 21T
X, _ acos(ot — 25E2) Acp=7(L1_|_2)
! 2D
L,-L,=r,-r,=kA Van sang y = kT
L,-L=r,-r,=(2k+1)A/2 -
Van toi1 y_(2k+1)j

Khoang cach 2 van sang lién ti€p i= AD/I
Cac van giao thoa c6 dang hypecbol doi xing
qua van gitra.

Van gitra 1a van sang
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e Giao thoa dnh sang trang
0,4um <A <£0,76um




3.3. Hién tuong giao thoa do phan xa
e Thi nghiém cua Lo61 (Lloyd) Theo 1§ thuyét

Van sang
L,-L,=0OI+IM-OM =kA

O M

Van toi1
L,-L,=OI+IM-OM=(2k+1)A/2

Thuc t€ nguoc lai — Sau phan xa dao pha
2T

A@———(L——L)+n \\\v/// n,

L, cua t1a phan xa
dai thém A/2 Chi khi n, > n, =




4. Giao thoa gay boi cac ban mong

4.1. Ban mong c6 bé day

thay doi -Van cung do day

O  Tia 16 cua tia phan xa tir ddy
dudi (do) giao thoa véi tia
phan xa tir mat trén (xanh)

cua tam Hiéu quang 10:

TC  L;-L,=0B+n(BC+CM)-(OM+A1/2)
= n(BC+CM)-RM-A/2

RM=BM.sin1,=2d.tgi,.sini;, BC =CM = d/cosi,

2d Y
AL=L,—-L.,=n 2d.tal, sint, — —
b cosi, I 51 2




sink,

=N
ini .1 —
S L+ cosi, == /n? —sin?i,
. . SInl, N
Sinl, =
N _/
. 20 s .o
2d.tgl, sinl, = — (N —sin“1,)
ncosl,

AL = 2d,/(n? —sin?i,) —%

Van sang: L,-L, =kA Van t6i: L,-L, =(2k+1)A/2

Goc nhin xac dinh => 1, xac dinh
=>Mo0i van tng v6i mot do day d xac dinh
=> Van cung do day



 Ném khong khi  Tia 16 cua tia phan xa tu day

dudi (den) tAm trén giao
d thoa véi tia phan xa tir mat

| | trén (do) cua tam dudi

Hiéu quang 16 L,-L, =2d+ A/2
Van sang: L,-L, =2d+ A/2=k A
dy= (2k-1)A/4 dr =k.A/2

an toi: L,-L, =2d+A/2=(2k+1) A/2

Ung dung: Kiém tra do phang
S cua kinh sai s6 0,03-0,003 um




e Vdan tron Niuton

Tia phan xa tir tim phang R/
(xanh) va Tia phan xa tu mat S

cong cau (do) giao thoa véi q l\&/
K

nhau: 3
Van to1 : d, =k. A/2

Ban kinh van:

. =+/R?—(R—d,)>

' ~+J2Rd, = vRAVK
Van sang : d, =(2k-1). A/4




4.2. Ban mong c6 bé day khong

doi - Van cung do nghiéng / %/
Tia 16 cua tia phan xa tur : 7 :
day dudi giao thoa voi tia ’
phan xa tir mét trén cua

tAm d,n
AL = 2d,/(n? —sin?i,) —%
AL=k\ Sing AL=2k+1)A/2 To1

Cac van giao thoa sang toi la cac vong tron dong
tam.

d=const — van tuy thudc vao 1,— Van cung do
nghiéng



4.3. Ung dung hién tuong giao thoa
o Khu phan xa cdc mdt kinh d_
ng, >n> 1
Ao A

..4an 4
Ay trong chan khong, A trong 16p phu

N =Ny 7%,=0,555um anh sdng nhay nhat
e Do chiét sudt chat long va chdt kh(i - Giao thoa

ké Ré lay (Rayleigh)
2 ong déu dung chuan

Thay bang chat can do
dich di m khoang van ~ * _ mA " o g
= AN
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mA = (n-n,)d d




e Po chiéu dai - Giao thoa ké  ——
: : Ml Gl
Maikenxon Micheson

— 3 A 3 P,&? ,
AL=0 Van trung tdm sang M’ M,
Dich di m khoangvan O. A » | ﬂ

21 = mA 1 =mA/2
e Thi nghiém Maikenxon

Ching minh tién dé Anhxtanh vé€ van toc AS
Gia thiét: Trai dat quay quanh mat troi v6i van
toc v. Theo co hoc co dién van toc AS :
doc theo phuong chdong cua trai dat: ¢, = ctv
Vuong gbc véi phuong cd cua trai dat: ¢, = ¢



M7 G AM=AM,= ¢
AM,// phuong chdong
0 A M, trai dat
. 7 AM, L phuong chdong
| tra1 dat

.
t, thoi gian di AM,, t, thoi gian di AM,
4 14 2/0C 2/c 1 3 v
t, = BV — 2 2 21 @2 C
C—-V C+Vv C -V c”1-3
L ~1+p° 20 2
1-pB° tzzT(l‘FB )




Trong thoi gian t1 trai dat di duoc: AA’=vt,

. Hh _? C\/E2 41 t1z?(l-|—§[32)
| €| |
AE / Hiéu quang 10 §,=c(t,-t,)=— /p°

A

Quay giao thoa ké di 90°:
5, =IB° 8,-8,=2/p°

0. — A Hé thong van dich di
/ 25[3 ¢/=11m, B? =108

P m=0,37
G, Khong ding v61 TN

— ¢=3.10%m/s trong moi hé
G, M, QC quan tinh
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