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CHUONG 1

1.1 DAO DONG

1.1.1 Dao dong co’

1. Dao déng co' diéu hoa ¥

Khao sat hé ( con lac 16 xo +

vat khoi lvong m) (b)

=) Duwéi tac dung ctia F con lac sé
dao dong guanh vi tri can bang

l Bo qua ma sat -

Dao déng diéu hoa

DAO PONG VA SONG

F=0

VY-

x=0
—iE

it = |

1 X
|

X}

x=0
Dao dong con lac 10 xo



1. Dao dong co’ diéu hoa

Dao dong diéu hoa la dao déng ma do Iéch khai vi tri
can bang cua vat la ham tuan hoan (sin hay cosin)
theo tho'i gian.

<+ Phwong trinh dao doéng A: bién d6 dao dong  A=x| _
E g B 5 .
@, =, — tan s6 gbdc cua dao dong
x = Acos(@yt +¢) a1 "
(@, + @) pha cuia dao dong
l @ pha ban dau cua dao dong
dx
: 27
v=— =—Aw,si\a, + T= —2( chu ky
dt 0 ( 0 @) (1.2) @, L k Y

dv 11 \/? vk
GZE —A®*o cos(wt + @) a3 |77 2 \m S



1. Dao déng co diéu hoa

d Nang lwvong cua dao déng dieu hoa
Péng nang caa con lac 16 xo tai thoi diém t

1
K=—mv'=

2

lm.A2 @

Thé nang caa con lac 16 xo

1
U =1 ke
2 2
K, U
} A =),
-
K
-.I 1
Péng ndng va thé ndng Ia

ham dao dong diéu hoa

osin*(ewyt + ) (1.7)

= —kA” cosz(wﬂf+ (9) (1.8)

Nang luong

1
— F = " kA* = const

2

]

RS — h|
e
i
i

—y

o
I

=
o

/N,

—A

@ A

£0ng nang va thé ndng cé su
chuyén héa lan nhau



2. Dao déng co tat dan
Khi khdo sat dao  —"%Y _ Nang luong clia hé dao déng
dong lwc ma sat giam dan theo th&i gian

!

Dao déng co tat dan

<+ Phuwong trinh dao déng: X = Aoé’_ﬂ COS(C?)I + (0) (1.9)

X

Ap a;=\/arf —ﬁz - Tan so goc
2}: y
: Ch
f\ r\ ﬁ'?ﬁt‘—h:- ‘\/ﬂ} T Uky
0] \,/ N s .___A:Aoe_ﬁ‘ . bién d¢




3. Dao dong co cwdéng blrc

tac dung

Ngoali lwec * Hé

(bién thién tuan
hoan)

s Phuong trinh dao dong: x =

Ava D phuthuécvao Q —

» Duy tri dao dong

|

Dao dong cuéng blrc

Acos(QI + (I)) (1.10)

H

A=
ot -0f +4p20°




“* Khi = Tﬂh =@, thi bien d6 dao dong cudng buc dat cuc dai
H

Tan s6 géc cong hudng - 2 fm,

> Hién twong cong huwéng

Cdéng hudng mii nhon

il b=0

|
f : r”'l.'ntl::unped
| |

Hinh biéu dién sw bién thién dao Small &
dong cuwdéng bure theo tan s6 goc+—

cla ngoai lwc tuan hoan

Large &

()



1.1.2 Dao dong dién tur
1. Dao déng dién tir diéu hoa

1=

.

lll"F

'/t"

l K
Dao déng dién tir diéu
hoa

Xét mot mach dién gfﬁm mot tu dién ¢co
dién dung C, mét cudn day cé hé so tuw
cam L( bo qua R)

- Tich dién cho tu dién C

- bong khoa K
Mach xuat hién dong dién xoay chiéu
bien thien theo thoi gian (dang sin),
clng nhuw dien tich,dién thé gilra hai
ban tu dién...

L 1
<+ Phuwong trinh dao d6ng: tan s6 goc @, = IC

i:iocos(mﬂt+¢p) A | ehyky T 27, TC
o

0



2 . Dao déng dién tir tit dan

+1 6

B QHI.{.\Z

K _.
e Khac

Mach dao dong RLC trén d{wo’g
goi la mach dbéng dién tur tat dan

“+ Phuong trinh dao dong:

=i e cos(a)t+¢)) (1.12) Chu kj‘/;rzz_"f:gﬂ;\/i_(ﬁ

-

% Twong tw Mach LC
. Qua trinh chuyén hoa gilra

nang luwong dién truwdng cua tu
dién va nang luvong tu trieong
clia 6ng day

- Dao dong cua cac dai lwong
nhhw i, g, U,... Khdng con dang
hinh sin ‘

- Bién d6 giam dan theo thoi

glan
s & o L_(ET
Tan so 7C \271

@ LC \2L

Bién d6 A=ie”

T



3. Dao dong dién twr cwdng blrc

R

Mac thém mét ngudn dién xoay
chiéu co suat dién dong bién thién
tuan hoan theo thoi gian voitan soé

. k géc Q va bién dd E, :
E= E, sinQt
\ —> Dao dong dién fur curong burc
*** Phuong trinh dao dong: E,
B - bien do
i=i cos(+D) a3 \/R{m&:)
*» Hién twong coéng huong dién

oo |1 _, Tan sb6 géc cta ngubn xoay chiéu
“\VLc ° Kich thich cé gig tri bang tan s6 géc

riéng cua mach dao dong )



1.1.3 Sw téng hop dao déng diéu hoda
1. Tébng hop hai dao déng cung phwong, tan sé
Gia slr c6 mét chat diém tham gia dong thoi hai dao déng :

(x, = a,cos(wt + ¢,)

| x, =a,cos(ax +@,) (1.14)

\

——x=x,+x,=Acos(aX¥ + @ ) (1.15) =——> Gign dd
Fresnel

A= \/af +a§ +2.«:15.*:.1'2(:«(:»S(tp2 —(91)

a sme +a,sme,

g =
a, cos @, +a,cos @,




2. Tong hop hai dao déng cé phwong vuéng géc, tan
s

Gia str mét chat diem tham gia dong thoi hai
dao dong diéu hoa x va v:

{“ xzalcos(alt+¢)1) 116)

- y=a, cos(a)t+¢)2)

Cac phép
biendoi 2 2 Xy _
| >—2+——2—cog(¢;2_¢;1):3m2(¢;2_¢;1)
a1 a, aa, (1.17)

—> Qu¥ dao chuyén dong tong hop la mét duwdng elip

Dang cua elip nay phu thuéc vao gia tri caa hicu pha (@1 = 9"1)



1.2 SONG

1.2.1 Song co,song am va hiéu wrng Doppler
1. SOng co’

Song co hoc la dao dong co lan truyén trong 1 méi trwdng
vat chat trong khéng gian, theo thoi gian.

« Dac diem

Chi ¢6 nang lvong duoc
truyén di con vat chat thi
chi dao déng can bang
tal 1 vi tri.

.%;Io\ai:

Séng ngang Séng dOC Séng nuwaoe




1. SOng co
“ SOong ngang la séng ma phwong dao déng cula cac
phan tir moi triwdng vudng goc voi tia séng

| S6ng ngang xuat hién trong ‘
X LY N O _ cg’c Mol triro'ng co tinh dan hoi
'\./ \/ N\ /Tiasse V& hinh dang (chi c6 & vat rén)

“ S6éng doc la séng ma phwong dao ddng cla cac phan tir
cla moi trrdng trung vai tia séng.

{Iumprw;m-{l {Imnr_n'rs;.v.rfl

RSO A

Song doc xuat hién trong cac méi trwong chiu bién dang vé
thé tich( truyén duworc trong cac vat chat ran, 1dng va khi).



< Mat séng va mat dau séng. S6ng cau va séng phang

Nguodn séng
A7 5
42,..T|a song

Mat sdng -
57 .
- o
=
-
%3 .
Y 2 tz L3

I:DQU? tich nhirng diém trong maéi tredng séng ma & dé cac dao dong
cO cung gia trl pha duoc gol la mat séng.

Giéi han gitta phan méi trudng ma séng da truyén qua va phan chua
dao dong gol la mat dau séng




/ —p SONng Phing

—p S6ng Cau



s+ Ham son
9 1%

a xét do d&i x cua mot phan tor 0
dao dong do séng lan truyén dén  ——¢—— X% >

theo moét phuwong xac dinh y
eTal O:t=0,y=0 ¥
cTai M x(y,0)=x(y,t—1' )=x(y,t——) V/(f——)\

» Soéng phang don sac \ Ham song
T
w = Acos w(t y) L w(y,t) = AcosZ:rr( y)
Vv L _2m T A
61 1 T (1.18)
vy _ oy
2~ .2 Phuong trinh
oy 2 2 &
i . Oy __ il o'y (1.19) truyensong 1
i’y oy° v® 0t° ' chiéutheo

= —@
ot* ¥ phuwong vy



» Phuong trinh séng 3 chicu

1 0%y
Vi =
B (1.20)
2 2 2



2. S6ng am

Séng co ¢é bién dé nhd ma thinh giac cla ta cé thé nhan biét
duoc.

Thi du: séng phat ra ti* mot nhanh am thoa, mot day
dan, mot mat trong dang rung dong v.v...

< Suwtruyén am: truyén theo nhirng tia goi la tia am

Tja am ciling cé thé bi phan xa, khdc xa, nhiéu xa va
hap thu nhu tia sang

o N | &
: " o
“ Van téc [on ’:? Van téc nhé
2 r_,".-"én téc nhd b) L—/jvan téc Ion

A

Sw phan xa va khuc xa am



- Cwrong do am
Cudng do cla am la mot tinh chat ma dwa vao dé ta cé thé phan biét mot

am manh hay yéu.
Cuwdng dd am gan lién véi bién dd clia dao ddng &m thanh co hoc.

Vi du : ta ddnh manh vao day dan thi &m thanh phat ra sé to va dé cam nhan
hon la danh nhe vao no.

- DO to cua am k: He sbti 16

-12 2

Péc trung d manh 7 — klogi I,=10 " W/m

cUa am vé mat sinh ly T Cudng d6 chuan

0
- D6 cao cua am Nghe dugc
. ] 20 Hz 20.000 Hz
Phu thudc vao tan sé am X 3¢ >
Ha am alll Siéu am

-Am sdc Dic trrng cho s&c thai clia am



3. Hiéu trng Doppler
Hiéu (rng Doppler la mét hiéu (rng vat |y, trong d6 tan sé(bwdce
song) gf.la cac song am, song dién tu i]ay cac song nol chung bl
thay doi khi ma ngudn phat séng chuyén dong twrong doi voi
hguol quan sat.

- Khi ngudn am tién lai gan quan sat vién, tan
sO ma quan sat vién nhan duwoc cao hon tan
s0 do ngudon am da phat ra.

f /S, u u: van toc am do
- 13—V nguon phat ra
- v : van toc truyén am
Christian Johann - Khi hguén am di ra xa quan sat vién, nguoi
Doppler dé nhan dwoc tan s6 thap ho’n tan so6 cua

ngudn phat. ¥ S/

13
i



3. Hiéu trng Doppler

M6t tieng coi trén xe cap civu tien dén ta sé cé tan s6 cao hon
(chodi hon) khi xe dirng yén. Tan s6 nay giam dan (tram hon) khi
xe vuot gua ta va nho hon binh thudng khi xe chay ra xa.




1.2.2 Song dién tw

Trudng dién tif bi€n thién lan truyén trong khéng gian 1am
xuat hién mot qud trinh truyén séng goi 13 séng dién tir

Vertical

™, \ | v < | F
"I.E" ; gk * i’ J -
RS ! J l} - g @ i
¢p‘5“ RN Magnetic 4 ’

field

Electric
field

Tinh chat

- S6ng dién tir truyén duwoc trong cac méi trwdong vat chat va
ca trong chan khoéng van toc v=c¢=3.108 m/s.

- S6ng dién tw |la song ngang

- 86ng dién tir cé tinh chat giong séng co hoc : ching phan

xa duoc trén cac mat kim loai , ¢é thé khuic xa va chiing
giao thoa dwoc voi nhau.



CHUONG2 GIAO THOA ANH SANG

2.1 CO' SO CUA QUANG HOC SONG

2.1.1 Thuyét dién tir vé anh sang cta Maxwell
Noi dung:

* Anh séng la song dién tir c6 bude séng nam
trong khoangtr 0,4 mu dén 0,76 m p.

= M6i anh sang c6 mét bude séng xac dinh thi c6 mét
mau xac dinh va duoc gol la anh sang don sac.

= Goi vecto E |a vecto sang vgbiéu dién séng
anh sang bang dao dongcua E vudng goc voi
phuong truyén song.



2.1.2 Quang I0 (quang trinh) cua tia sang

n,l Quang It‘j‘cﬁa tia sénngB trong mol
—_— trong dong tinh va dang huong co
A B chiét suat n dwoc dinh nghta la tich s6

gitra doan duwong ma tia sang di duoc
vOi chiét suat cua moi trurdng do.

Ky hiéu: L =nl
2.1.3 Pinh ly Malus vé quang 16

Quang 16 cla cac tia sang gilta hai mat truc
giao cua mot chium sang thi bang nhau

~
-~ ™

" Mt true giao



2.1.4 Ham song

Dao déng sang tai O x(O) = A coswt

v Dao dong sang tai M x = Acos “’(t_ T)
27
! ! = Acos| wt
O | M 207&4
e > = Acos| ot
A )
(2.1}

2.1.5 Cuwong do sang
I =k4" 22



2.1.6 Nguyén ly chéng chét

Khi hai hay nhiéu séng énh séng gap nhau thi timg
séng riéng biét khéng bi céc séng khéc lam cho nhiéu
loan. Sau khi gdp nhau, céc séng énh séng van
truyén di nhu cii, con tai nhitng diém gép nhau dao
déng séng bang téng céc dao déng séng thanh phan.

2.1.7 Nguyén ly Huyghen - Fresnel

Mbi diém trong khéng gian nhén duoc séng séng tir
ngubn sang thuc S truyén dén déu tré thanh nguén
séng thir cap phéat séng séng vé phia truéc né.

AN SAAEARRTT




2.2 HIEN TUONG GIAO THOA ANH SANG

2.2.1 Hién twong

Giao thoa anh sang la hién twong gap nhau cua hai
hay nhiéu séng anh sang két hop, két qua la trong
tredng giao thoa sé xuat hién nhirng van sang va
nhirng véan toi xen k& nhau.

. Diéu kién:

Séng é&nh sang két hop

5
B4
32

i

light waves



2.2.2 Khao sat sw giao thoa
< Nguyén tac tao ra hai séng anh sang két hop

Tw mét séng duy nhat tach ra thanh hai séng

Mat dau song cau St - 4% l.\.l'.n'
két hdp nhiéu xa an incident ray } ) | ’
. . %

21 8 1 [ |
b | Y r
\\\HQ p. N/ / /4 ’
!'lf:;?'l / _ :
A 4
i k] <P v . - . Max
Pudng séng AYM  aWVa Budng song : (7 ) .
dong pha E s :"i= khéng déng pha ; )) ’ :':*’-‘-

Man hing Van téi Vansang Van giao thoa

Hinh 5. Thi nghiém khe déi ciia Thomas Young

Khe Young



‘+ Khao sat st giao thoa

Xét hai ngudn séng anh sang don sac két hop S, va S,

M x(Sl)z A, cos X 23
ar(Sz)=A2 cos ax
> ! Tal M
| O x(S, ) = AZG{}S(&E'—ZELE)
S, A

- Cue dai g1ao thoa (2.4)
| 27
Ap = T(LI —L2)= k2x

— Li—-L,=kA

x(Sl)Ams[awfa)

'

27
- Cye tiéu giao thoa a@= T(LI ~L,)
Ap = 2%(1;1 —LE): (2k+1):r

—> L, —L,=(2k+ 1)% k=0+1+243




s Vi tri van giao

Trong khong khi

» V1 tri cac van sang (cuc dai giao thoa)

kAD
—— (2.5)

/
rl_rz_g_kﬂ'

thoa

L,—L, =1 -1,

k=0,+11+2 13 ...

[

> Vi tri cac van toi (cue tiéu giao thoa)

ly A _ AD
r,—T =5f=(2k+l)5 j> Vi —(2k+1)§
Khoang cach gitta ha1 van sang (hay téi) lién tiép
| AD _ AD _AD
= (k +1) B 2.7)

NV

(2.6)



2.3 GIAO THOA GAY BOI CAC BAN MONG

v Ban mong:
Mang xa phong, vang dau trén mat nuéce, 16p hoi
nwdc dong trén clra kinh.....

Quan sat . . . .
-y [V]QU SAC CUA ban mong

(do giao thoa)

| Bong bong cua Iop xa phong
Mau sac ong anh trén I6ng cua con cong



2.3.1 Thi nghiém Lloyd

Viewing
N < N screen
P
Real >
source
\ M Iy
nkk : - | | x}_._, P!
=y
s Mirror
n &7 0
S

(2.8)

Thuwec nghiém :

Pha dao dong cua mot
trong hai tia phai thay dé1
mot lwong 7

1

27T
P, _/112
27T 27T .
=—0L+7m=—
?, ;,L )



I80° phase change No phase change

Free support

Rigid suppe |

ny < hy String analogy i S

L-r+2
2

=P Khi phan xa trén moi trieong chiét quang hon moi truomg dnh
sang o1, pha dao dong cua anh sang thay doi mot liwong m, diéu
do ciing twong dwong voi viée coi tia phan xa thém mot doan A
2



2.3.2 Giao thoa gay b¢oi ban mong

1. Ban mdéng cé bé day khéng doi

18(F }]hFL'iiE‘ NO }'.il'iil.""."'
change /-:himge ﬂl
\ | \/ T
1 £ -::>L1—L2=23 n—sm°i—— (2.9

1 g4 = 2

Air Majy < Ngim t

Phu thu6c vao goc téi i

Film

B

Air 1

Van giao thoa
cO dang cac van
tron sang toi
dong tam F




2. Ban mdéng cé bé day thay déi

S

L —L, =2dn? —sinzf—g (2.10)

Mat cé kich thude nhé
chi quan sat nhirng chum

hep l
i khéng doi
| }
Van giao thoa ¢o
cung d6 day d




 Ban moéng hinh ném

Mat ném
Ném khong khi:
Mot Iop khong khi hinh
ném,gidi han boi hai ban thuy ) &
tinh dat nghiéng nhau 1 géc @ | |

f l
I
[ |
|
- - '\
Incident | =
: I

light




* Ban moéng hinh ném




* Ban moéng hinh ném

« Cac diém t6i thoa man diéu kién:

A
L,—L2=2d+’21=(2k+1)/21 (2.12) e, = k —
2

voi k=0123._.

—>Tap hop cac diém c6 cling bé day d cta I&p khéng khi Ia
mot doan thang song song vQl canh ném.Tal canh ném
d =0, ta co van tai.

« Cac diém sang théa man diéu kién:

A
L —L, :2d+%:k/1 (2.13) = d, =(2k—l)z

voi k£=0,1,23....

> Van sang cung la nhirng doan thang song song v&i canh
ném va nam xen ké véi van toi



* Ban moéng hinh ném

* V1 tri van :
d d
X =— =— (2.14)
sSmMa o
dS
Q : x3=
O o
i d
X, =—
4 4

 Khoang van:

X —s/l).. X(5/1l) — zi (2.15)
a



s+ Van tron Newton

N . THAU KIOH hai
d |

- Ban thuy tinh

A rr A
b, 2 R 2 5 )




* Van tron Newton

- Curc tiéu van giao thoa (van t6i) nam

S L tai vi tri (’ng véi bé day clia I&p khodng
J' J' l khi
' A
Ro# d — k S (21 7)
ele 2
K T\g_/ B

- Cure dai van giao thoa (van sang) nam
tai vi tri trng v&i bé day I&p khong khi

d. =(2k—1):1L (2.18)

- Ban kinh cua van thir k

r, =VRANk (2.19)




2.4 UNG DUNG CUA HIEN TUWO'NG GIAO THOA
2.4.1 Sw khtr phan xa cac mat kinh

Khi mét chum sang roi vao mat kinh hay Iang kinh thi mot
phan anh sang sé bi phan xa tré lai. Anh sang phan xa nay
sé lam anh bi mo

- Phu Ién thuy tinh mot mang moéng
trong sudt, cé chiéu day d va chiét

i suat n.

“ - didu kién cuc tiéu giao thoa:
k.
n_||d ALzzndJr""—‘ﬂ':znd:(zkn)&

2 2 2
n, — d = (2k+1)4—1

- D6 day nhé nhat cia mang maéng 1a
A
— dyp =— (2.20)



2.4.2 Do chiét suat caa chéat 1éng va chéat khi
- Giao thoa ké Rayleigh

- Hai 6ng A,B c¢6 chiéu dai bang nhau (d) ,chira khéng
khi (n, )

L,

Hiéu quang 16 cac tia sang tr O dén F bang O

=P Tai F cé van trung tam



- Cho chat khi hay chat I16ng (chiéc suat n ) vao 6ng B

=) AL=L —L,=(n—n))d
Néu khoang FF’ chtra m khoang van A7 =mA

—_— = ”j'mﬂ (2.21)




2.4.3 Giao thoa ké Michelson

I Adjustable mirror

s L. — L, =k

|
Ie -
¥ K:lon
Lighe source % = v
— //4« — Nhin khéng rd
ia
sem |
Movable
- Mirror
H lelescope
L
Sodium
Fringes

Hé thong giao thoa ké Michelson



2.4.3 Giao thoa ké Michelson

M,y _____I .-";:Eiu-l'.ih]t.' miir ror

M Image of M,

L1 =2d
=mA

- mA
I!q:am/' | d =

Q (2.22)
|




