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1. Giao thoa anh sang bgi hai nguon két hgp

Hai nguén sang két hop S; Va S, c6 dao déng (cing phuong) ciing tan s6 va
hiéu pha khong doi theo thai gian.

1. Giao thoa anh sang boi hai ngudn két hop S6ng két hop gip nhau gay ra giao thoa. Noi hai séng cing pha, bién do dao
R . . g dong tong hop dat cyce dai (van sang), nguoc lai 2 song nguoc pha thi bién
2. Cudng d9 giao thoa boi 2 nguon ket hop do dao dong tong hop dat cuc ticu (van toi).
3. Giao thoa boi ban mong Coherent wave y
, Cylindrical  fronts from two slits
4. Ung dung giao thoa bdi ban mong wave fronts
L ' Monochromatic | Bright bands where
Tém tat cong thirc light wave fronts arrive in
R ase and interfere
_— constructively
= " Dark bands where
wave fronts arrive out
of phase and interfere
destructively
——7 —7)
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1. Giao thoa anh sang béi hai nguén két hgp 2. Cuodng do giao thoa bdi hai nguén két hop
S, . Hai song két hop daq dépg cung phuong,
L.‘\ism 09 Screen hiu pha ¢ chong chat tai P: All phasors rotate counterclockwise
?\ S| dsino E,()=E cos(ot + ¢) with angular speed . E
: T E,(D=E cosot i
d ] - The resultant wave
% ~ Bién dj dao dng tong hop tai P: has amplitude Ep
i i !
Nme" E,2= E2+ E2 - 2E%c05(r - ) Ep=2E ’quTIv :
S~ = E2+ E? + 2E2 cos¢ !
1
= E;?= 2E(1 + cos)= 4E? cos?(¢/2) - !
Hiéu quang 16 cua 2 tia song tir Sy, S, dén diém P: (v6i d << L, 0 nho) Vi 1+ cosd = 2c082(¢/2) ¢ i
) y E 3 i
rp—ry=d.sing=d.tgo=dT = E,= 2E| cos(¢/2) | - : :
L . N g
Vitrivansang: r, —r; = d% =k\,k=011,£2,.. =y,= k)\— Cudng dj dao dong tong hop tai P: Ol Ey=Ecoswr
d 1 E, = Ecos (wt + &)
Vi tri van thi: —(2k+1)E [ ==gocEZ = 2¢, cE2c052$=1 c052E
i tri van toi: Ve = 24 2 EoChp 0 2 0 2
— 7 —
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2. Cudng dd giao thoa bgi hai nguén két hgp 2. Cudng dd giao thoa bdi hai ngudn két hgp
Hiéu pha va hiéu quang 16 Hiéu pha va hiéu quang 16
Hiéu pha ¢ ciia 2 séng ti 1 v6i hiéu quang 16 tir 2 ngudn S,, S, dén diém P. Néu séng dén 1¢ch goc a. so véi phwong vudng géc ciia mit phing khe
Khi hiéu quang 16 r, — r;= mi thi hiéu pha ¢= m2m. Ta 6 ti so:
¢ -1y Hi¢u quang 19 gitra 2 tia song:

2m Ao
iy = ¢=T(rz—r1),7\=;
AL=d.sino - d. sin
-Véi 1,-1,=d.sing,

P o Diéu kién giao thoa cuc dai:
>¢= T(rz —-ry) = Td.sine

® d AL=ki,k=0,+1, 42, 43,...
Cudng d) dao djng sang tai P: 1 = I, cos? 7= Io cos? (Tsin8>

- Cudng do sang tai P cuc dai khi: = d(sina. - sin6) = ki

1TTdsine =kn = sinf = k% k=0, 41,42, £3,... = sind =sina + ki/d, k=0, £1, £2, £3,...

. A
- Cuong d sang tai P cyc tiéu khi: sin® = (2k + 1) 24 k=0, +1,£2, £3,...

5 | ]
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2. Cudng dd giao thoa bdi hai nguén két hgp
Dark Bright

a) Giao thoa cyec tiéu (Destructive) -
hi¢u quang 1§ cia 2 song bang % A.

b) Giao thoa cuc dai (Constructive) —
hiéu quang 19 cua 2 song bang A.

Anh giao thoa ciia 2 khe hep —
cuong do sang giam theo goc
léch. Cac van sang, 16i tao boi
dnh sang qua 2 khe hep.

—— ]
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2. Cu'dng do giao thoa bdi hai ngudn két hgp — Thi du 2

Giao thoa Young — Ngudn sang phét ra 2 budc séng =430 nm va A'=510
nm. Thiét bj giao thoa véi d= 0,025 mm va L= 1,5 m. Tim khoang cach
gilra 2 van sang béc 3 cua 2 song.

Khoang cach gitra 2 vi tri mg vdi 2 van bac k:

, ML AL L,
Ay =yex — sk =k —k- g =kqgW' -1
i _ 15m -9 9y =
Thay s6: Ays = SM (510 x 107° — 430 x 10~°)m = 1,44 cm
Vi tri 2 van sang cua 2 song trung nhau:
AL AL kK A k' 430x107° 43

—k— 5 —== oS5 —=—— =
d d k X k 510x107° 51
Do d, van sang thir 43 (g voi budce song L’ tring voi van sang thir 51 cua
bude song A tai vi tri: B
_ k)\L 51 (430 x 107°m)1,5m — 132
YERI T s x 10w
i tri tring nhau cta van sang thir 43 (1”) v6i van sang thu 51 (L)

tai \1 tri khéc 1,32 m. Tai sao? y=k AL/d ld céng thirc gan diing voi O nho =1
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Giao thoa bgi ban mong

Giao thoa séng phan xa tir mat trén va mat
dwd6i ban méng

Tinh hi¢u quang 16 ctia song phan xa tir

mat trén va mat dudi ban mong.

Khi song phdn xa trén méi trueong co chiét sudt
lén hon maéi truong t6i, pha song cham géc =
hay quang I9 dai théem AI2.

A
L, —L; = n(AB + BC) — (AD+—>

Air
Film

2

A
= L, — L; = 2nt.cosp -3

A
=L, —L; =2t/n?— sinza—i
- Giao thoa cuc dai:  L,— L, =ki
- Giao thoa cyc tiéu:  L,— L, = (2k+1) A/2
Néu chiéu bang AS tring, phu thude géc t6i a, anh sang phan xa s& ¢ mau
ctia bude s6ng nao thoa giao thoa cyc dai va mat mau (mg véi bude song giao
thoa cuc tiéu. Ung dung phii man mong chong phan xa hodc truyen qua.
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2. Cudng dd giao thoa bdi hai nguon két hgp — Thi du 1

Giao thoa Young - Khodng céch 2 khe hep dén mang quan sat la 4,8m,
khoang cach giira 2 khe la 0,03 mm. Dung &nh séng don sic chiéu thing géc
mit phing 2 khe. Do van t6i dau tién cach tdm hé van giao thoa la 4,5 cm.
Tinh budc séng anh séng, khoang cch 2 van sang ké tiép.

. AL
Vitrivantoi:  y = 2k + Dﬂ Jk=0,+1,42, ..
Vi tri van t5i dau tién Gng v6i k=0: yr = 7d = A= -
Budc song anh sang thi nghiém:
2= 2(4,5 X 1072m)(0,03 x 1073m)

— =6 1) —
18 m =0,562%x107°m = 0,562 um

Khoang cach 2 van sang ké tiép (bé rong van giao thoa):

AL AL (0,562 x 10°5 m)(4,8m
AL _ 0502 x 107 mEEm) _ g

Vir =¥ = [+ 1) — k5=~ 003X 10°m

———7]
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3. Giao thoa bgi ban mong (thin films)

Bén moéng 1a vat liéu trong sudt c6 bé day c& micrd-mét (¢ bude song dnh
sang). Anh sang phan xa trén cdc mit ban méng (két hop) gay ra giao thoa.
Hinh dnh cdc van mau trén bong bong xa phong, vang dau trén mdt nuée,
mau kinh quang hoc-...

=\

(Mang mong quang hoc)

(Vang dau trén mat nudc)

(Bong béng xa phong)
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3. Giao thoa bgi ban mong - Ném khong khi

Ban mong khong khi tao boi 2 ban thuy tinh dat
1éch nhau goc o rat nho.

Tinh hiéu quang 16 gitra s6ng phan xa tir mat
dudi cua ban thuy tinh trén va mat trén cua ban
thuy tinh dudi theo phuong L ban thuy tinh:
Quang 1§ ciia tia séng phan xa ¢ mat trén cua
ban thiy tinh dai thém 212 .

L,—Li=(2 A 0
2Ly =(2t+7 )=

. _, £ A A
- Giao thoa cuc tiéu (van toi): 2t + 7= (2k+1) 3

- Bé ddy ném ung voi van toi:  t= k5 k=012,
LI .
=ko,a(rad)

N e A R X = ——
Vi tri van toi: tga  a

Canh ném la van t6i tmg v6i k=0. Cac van sang, t6i xen ké song song v&i
canh ném. Ung dung kiém tra dg phang cua ban thuy tinh.
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3. Giao thoa bgi ban mong — Van tron Newton

Dit thdu kinh phing - 16i ban kinh cong R A
trén tAm thay tinh phang. .
Tinh hi¢u quang 16 gira sng phan xa tir mét ”/"’ E
dudi cua thau kinh vérmét trén cua ban thuy / !
tinh theo phuong L thau kinh: — AN
Ly =Ly = 2640 td -
2 P 0

- Ung véi van t6i thir k:
A A
L,—L; = 2t+E =(k+ 1)5
A
>t = kf'k= 0,1,2,..
- Bén kinh van t6i thir k:
2 =R? — (R — t;)? = 2Rty = RKA
=1 = vk VRL

Ung dung kiém tra mét cau théu kinh.
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3. Giao thoa bgi ban mong — Thi du mang xa phong

Tinh bé day t6i thiéu cia mang bong bong xa phong (chiét suat n=1,33) gay
giao thoa cuc dai séng phan xa khi st dung &nh sdng buge séng A = 600 nm.

Hiéu quang 1 2 tia phan xa mit trén va dudi man 180° phase
xa phong thoa diéu kién giao thoa cuc dai: change

A
AL=2nt—E= kA,k=0,1,2,..

St= k+1 }‘—(Zk+1))‘ k=0,1,2
B 2)2n 4’ T

f
B& day tdi thiéu ciia mang mong xa phong dé !
song phan xa giao thoa cyuc dai ing véi k = 0: '
- A _ 600nm 113
Tmoaazy oM
—————]
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3. Giao thoa bgi ban mong — Thi du mang mong chéng phan xa

Té bao quang dién — Té bao quang dién Silicon (n= 3,5) dugc phu mang
mong trong subt bang Oxit Silicon (SiO, n=1,45) dé cuc tiéu phan xa budc
s6ng A= 550 nm. Xac dinh bé day tdi thiéu ciia mang mong.

Hiéu quang 19 2 tia phan xa mat trén va dudi mang
mong SiO day t thoa dleu kién cuc tiéu:

AL = 2nt = (2k+1)5,k= 0,1,2,..

A
St=@k+ Dk =012,

Bé day t6i thiéu cia mang mong dé song phan xa
cuc tiéu tmg voi k = 0:

= A 550nm 94g

Tan " aaas) e

Té bao quang dién (Solar cell) khong phii mang
mong mat khodng 30% ndng heong do phan xa.
Nho phi mang mong 6 thé giam nang hrong do
phan xa con khoang 10%.

GIAO THOA ANH SANG

(Kinh phan xa)
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4. Ung dung giao thoa bai ban méng
Phi man mong chong phan xa hoéac truyén qua 7
Mang mong la vit ligu trong sudt cd chiét
suét nho hon thuy tinh,

Néu thoa diéu kién giao thoa cuc tiéu (curc
dai) d6i voi chum sang ‘phan xa thi anh Mgt = gim = i
sang A s€& phan xa ycu nhit (manh nhdt) va Alr

“Nonreflecting™
film

truyén qua manh nhét (yéu nhar). (:’l'\': =g

- Néu mang mong day A/4 thi anh sang A
s& phan xa yéu nhat (chdng phan xa). 2 222

- Mang méng day 2/2 thi anh sang 2 s&
phan xa manh nhat.
pé tang hiéu qua chéng phan xa hoac 2
truyen qua, €6 thé phi nhicu 16p man méng oM ek Ml e Bk
c6 chiét suit va do day thich hop. i) PR (R
Uhg dyng phi man mong 1én cac kinh quang hoc, solar cell dé loc anh sang,
chong phan xa hodc truyén qua cac bude song thich hop.

==
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TOM TAT CONG THUC
1) Giao thoa boi hai ngudn két hop - Young S2lL dsino Screen
Van sing: sind = kx -
ansang: sind =k, ys =k

Van ti: sind = (2K + 1) = —(2k+1))\L
an toi: sin® = ( +)2d' Ye= 2d
k=0, A, #2,...)
2) Giao thoa boi ban mong
A A
L, —L; = 2ty/n2 —sin2 a — 5= 2nt. cosB -3
- Giao thoa cyc dai:  L,—L; = kL
- Giao thoa cuc tidu: L, L, = (2k+1) /2
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3) Giao thoa boi ban méng — Ném khong khi
A
L, =Ly = <2c+§>—0

. . A
- Bé day ném tmg véi van toi:  t = kE ,k=0,1,2,..

L _ t t—k}L d
- Vi tri van toi: X—tg e Za.u(ra)

4) Giao thoa boi ban mong — Van tron Newton

L. Ly =2t+ A
2= l= P
Van toi thir k:
R A
- Bé day khong khi: ¢, = kz k=0,1,2, ...

-Ban kinh van tron: 1y = vk VRA
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