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1. Hién tuong giao thoa anh sang

Giao thoa anh séang la hién tugng hai séng anh sang két hgp, khi gap nhau &
mot s6 diém, ching tang cuong |an nhau tao ra van sang; ¢ moét s6é diém khac,
chlng triét tiéu 1an nhau tao ra van t6i. Cac van sang va van téi xen ké nhau

tao thanh mot hé van giao thoa.
Piéu kién dé cé giao thoa dnh sang

DE& hién tugng giao thoa xay ra, hai nguon sang phai la hai nguén két hop. Diéu

doé c6 nghia la ching phai thda man cac diéu kién sau:
e Hai nguon phai dao déng cung tan soé (adnh sang don sac).

e Hai nguon phai cé hiéu s6 pha khéng déi theo thai gian.

2. Thi nghiém Y-ang (Young) vé giao thoa anh sang

Thi nghiém Y-ang la mét thi nghiém kinh dién dé€ chirng minh tinh chat séng cua
anh sang va tao ra hién tugng giao thoa.

So do thi nghiém

Anh sang tir mot ngudn don sac S chiéu vao mdt man chan P ¢ hai khe hep Ss,
S2 song song va gan nhau. Si va Sz déng vai tro la hai nguon sang két hgp. Phia
sau man P dat mét man quan sat E song song va cach P mét khoang D. Trén

man E, ta quan sat dugc hé van giao thoa.

So do6 thi nghiém Y-ang
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Cac dai luong trong thi nghiém
e a: khoang cach gilra hai khe Si1 va Sz (tinh bang mm).

e D: khoang céch tir mat phang cha hai khe dén man quan séat E (tinh bang

m).
e A (lambda): budc séng ctia anh sang don sac (tinh bang um hodac nm).

e X: toa do clia moét diém M trén man quan sat so vdi van trung tam O.

3. Vi tri cac van giao thoa
Hiéu quang trinh

Hiéu quang trinh (hiéu duong di cla dnh sang) ti hai nguén Si, S2 dén diém M

trén man dugc tinh bang céng thdc gan dang:

Ad =dz2-di=(a*x)/D

Trong dé di va dz la khodng céch tr S: va Sz dén M.
Vi tri van sang (Cuc dai giao thoa)

Van sang xuat hién tai cac vi tri ma hai séng dnh sang tang cuong lan nhau, khi
hiéu quang trinh bang mot s6 nguyén lan budc séng.

o Diéu kién: Ad = kA

e Cong thuc vi tri van sang:x ..o = k*(AD) / a

e Trong do: k la bac giao thoa (k = 0, 1, %2, ...).

o k = 0: Van sang trung tam.
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o k = £1: Van sang bac 1.

o k = x2:Van sang bac 2.

Vi du 1: Trong thi nghiém Y-ang,a=1mm,D =2 m, A = 0,5 um. Tim vi tri van

sang bac 3.

Gidi: Ap dung cong thic, véi k = 3, ta cd: xs = 3 * (0,5 * 10-6 * 2) / (1 * 10-3) =
3*%10-3m = 3 mm. Vay van sang bac 3 cach van trung tam 3 mm.

Vi du 2: Trong thi nghiém trén, tim vi tri van sang bac 5.

Giai: Véik =5,tacé: xs=5*(AD)/a=5*(0,5*10"°*2)/(1*1073) =5 mm.
Vi tri van téi (Cuc tiéu giao thoa)

Van téi xuat hién tai cac vi tri ma hai séng anh séang triét tiéu |an nhau, khi hiéu
quang trinh bang mét s6 ban nguyén lan buéc séng.

e Diéu kién: Ad = (k + 1/2)A

e Cong thuc vi tri van tc“ii:xté,i = (k + 1/2) * (AD) / a

e Trong do: k =0, £1, £2, ...

o k=0vak=-1: Van tdi th& nhat.

o k=1 vak=-2:Van toi th& hai.

Vi du 1: Van vGi cacthongs6a=1mm,D =2 m, A = 0,5 um. Tim vi tri van téi

th(r nhat.

Gidi: Van téi th nhat ang véi k = 0. Ta c6: Xigi 1 = (O +1/2) *(A\D) /a=0,5*

(0,5*10°*2)/(1*10°3)=0,5*10"3m = 0,5 mm.
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Vi du 2: Tim vi tri van toi th 4 trong thi nghiém trén.

Giai: Van toi thir 4 ing véi k = 3. Ta c6: x 4= (3+1/2)*(A\D) /a = 3,5*(0,5

toi
*1076*2)/(1*1073) = 3,5 mm.

4. Khoang van (i)

Pinh nghia

Khodng van la khoang cach gitta hai van sang lién ti€p hoac hai van téi lién
tiép.

Cong thuc tinh khoang van

i=(AD)/a

Khodng van la mét dai lugng khdng déi trong mot thi nghiém giao thoa nhat
dinh. Don vi cda khoang van thuong la mm.

Moi lién hé véi vi tri van

Tt cOdng thidc khodng van, ta cé thé viét lai cong thic vi tri cdc van nhu sau:

e Vitrivansang: x_ .. = k*i

sang

e Vi tri van toi: x... = (k + 1/2) *|

toi
Vi du 1: Trong thi nghiém Y-ang, a = 0,5 mm, D = 2 m. Nguoi ta do dugc

khodng cach gilra 6 van sang lién tiép la 12 mm. Tinh budc séng dnh séng.
Gidi: Khodng céch gilta 6 van sang lién ti€p la 5 khoang van (5i). Vay 5i = 12
mm=>i=2,4mm=2,4*103m. Tu cébng thdc i = (AD)/a, suyra A = (i *a) /

D=(24%*103*0,5*103)/2=0,6*10"°m = 0,6 um.
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Vi du 2: Tinh khodng van trong thi nghiémcéa=1mm,D=2m, A =0,5 um.

Gigi:i=(AD)/a=(0,5*10°*2)/(1*103)=1*103m =1 mm.

5. Giao thoa véi anh sang trang

Anh sdng trang 1a hén hgp cta nhiéu dnh sdng don sac c6 mau bién thién lién
tuc tir dé dén tim (budc séng tir khoadng 0,38 um dén 0,76 um).
Pac di€m hé van

e Van trung tam: Tai vi tri trung tam (k=0), tat ca cac blc xa déu cho van
sang. Do d9, van sang trung tam la van sang trang.

e Cac van hai bén: Hai bén van trung tam la cac dai mau quang phé. Do
khodng van i ti |é thuan véi budc séng A (i = AD/a), anh sang tim (A nhd) cé
khodng van nho nhat va anh sadng dé (A 16n) cé khoang van 16n nhat. Vi vay,
trong moéi ddi mau, phia trong la mau tim, phia ngoai la mau do.

e Cac dai mau nay chéng chéo Ién nhau, cang xa van trung tam thi d6 chéng

chéo cang I6n.

6. Ung dung cta hién tuong giao thoa anh sang

Hién tuong giao thoa anh sang cé nhiéu irng dung quan trong trong khoa hoc va

ky thuat:

1. Do budc song anh sang: Day la ing dung quan trong nhat. T cong thic i
= (AD)/a, néu do dugc a, D va i, ta c6 thé xac dinh chinh xac budc séng A cla

anh sang.
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2. Do khoang cach rat nhé: Dung dé ki€m tra do phang cla céc bé mat (giao

thoa ké&), do chiét suat chat khi, do cac khoang cach cuc nhd véi dé chinh xac

Cao.

3. Cong nghé mang mong: Ché tao cac I6p phu chéng phan xa cho 6ng kinh

may anh, mat kinh.

Bang téom tat céng thuc

Pai luong

Cong thuc Chu thich

Hiéu quang

trinh

Vi tri van

sang

Vi tri van toi

Khodng van

Ad = (a*x)/D x la toa d6 diém trén man

k=0, x1, £2, ... (bac giao

X . =k*(AD)/a=k*i
>ang thoa)
X5 = (K +1/2) * (AD) / a = k=0, 1, £2, ... (van téi thi
(k + 1/2) * i k+1)
Khoang cach gilra 2 van
i =(AD)/ a

sang/toi lién tiép
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