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1. On tap kién thiuc nén tang
1.1. Anh sang trang

Anh sang trang (nhu &nh sang Mat Troi) Ia hédn hgp cta v6 s6 &nh sang don sac
c6 mau bién thién lién tuc tir do dén tim. M6i 4nh sdng don sac cé mét budc
séng va tan s6 xac dinh trong chan khéng. Trong thi nghiém giao thoa, dai dnh
sang kha kién thuong dugc xét trong khodng tir 0,38 pm (tim) dén 0,76 pm

(do).
1.2. Giao thoa véi anh sang don sac

Khi thuc hién thi nghiém Y-ang véi dnh sang don sac cé budc séng A, ta thu
dugc hé van giao thoa trén man quan sat la cac vach sdng va vach téi xen ké,

cadch déu nhau.

e Vi tri van sang: Vi tri cdc van sang (cuc dai giao thoa) dugc xac dinh bdi
cong thuc:
x,=k*(AD /a) = k*i
Trong dé: k la bac cua van sang (k =0, £1, £2, ...). Van sang trung tam ng
vaGi k = 0.

e Vi tri van toi: Vi tri cac van toi (cuc ti€u giao thoa) dugc xac dinh bdi cong
thuc:
x, = (k +1/2) * (AD / @) = (k + 0.5) * i

Trong dé: k la thir ctia van téi (k = 0, +1, %2, ...).
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e Khoang van (i): La khoang céch gita hai van sang hoac hai van toi lién

Vi du: Trong thi nghiém Y-ang, a = 1 mm, D = 2 m. Chi€u anh sdng daon sac c6
A = 0,5 um. Hay xac dinh vi tri van sang bac 3.
Gidi: Khodng vani = (0,5 * 100 *2)/(1*103) =1 mm. Vi tri van sang bac 3 la

X o=3*i=3*%1=3mm.
s3

2. Hién tuong giao thoa véi anh sang trang

Khi thay nguén sdng don sac bang nguén sang trang, hién tuong giao thoa trd

nén phdc tap va thua vi hon.
2.1. Pac diém hé van giao thoa
Trén man quan sat, ta sé thu dugc mot hé van dac biét:

e Van trung tam (k = 0): Tai vi tri trung tam (x = 0), van sang cla moi anh
sang don sac déu trung nhau (vi véi moi A, khi k=0 thi x,=0). Su chéng chéap
cla tat ca cac van sang don sac tr dé dén tim tao thanh moét van sang

trang. Day la van duy nhat c6 mau trang trong hé van.

e Hai bén van trung tam: Doi vé§i cac bac k > 0, vi tri van sdng phu thuoc
vao budc séng A (xs = kAD/a). Do )\tllm )\dé' nén van sang tim sé & gan van
trung tam hon van sang do. Két qua la moéi bén van sang trung tdm, ta cé
mét dai mau quang phé lién tuc, c6 mau cdu vong, véi mau tim & trong va

mau doé & ngoai. Ddi mau nay dugc goi la quang phd bac k.
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e Van toi: Khong co vi tri nao (ngoai trir ¢ rat xa) ma tai do tat ca cac bic xa
déu cho van toéi. Do do, trén ly thuyét, khong cé van téi ré rét trong hé van

giao thoa anh sang trang.
2.2. Hinh anh hé van

Hé van cé dang: Van trang trung tam, ngay sat hai bén la hai ddi mau nhu cau
vong (quang phé bac 1) vai tim & trong, dé & ngoai. Ti€p theo la mot khodng toi
ngan roi dén quang phé bac 2, bac 3,... Cang xa van trung tdm, cac quang phé
béc cao c6 bé réng cang Ién va chéng chap |én nhau, lam cho mau sac khong

con rd rang.
3. Cac cong thuc va bai toan chinh

3.1. Bé réong quang pho béc k

Bé rong cla quang phd bac k la'khodng cach tir van sang tim bac k dén van

sang do bac k.
e Vi tri van sang tim bac k: X tl,m(k) =k * ()‘timD / a)
e Vi tri van sadng dé bac k: X, dé(k) = k * ()\déD / a)

e CONg thirc tinh bé réng quang pho bac k:

Bxy =g go{K) = Xg 4im(K) = K* ((Agq = Ay )D / 3)

Vi du 1:Trong thi nghiém Y-ang vé giao thoa anh séng trang, a = 0,5 mm, D =
2 m. Anh sang trang c6 buéc séng tr 0,40 um (tim) dén 0,76 um (dd). Tinh bé
robng quang phd bac 1.

Gidi: Ap dung cong thic, bé réng quang phé bac 1 (k=1) la:
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Ax, = 1%*((0,76 - 0,40) * 10°*2)/(0,5*103)=1,44*103 m = 1,44 mm.

Vi du 2: Vi cac thdong so nhu vi du 1, tinh bé rong quang phé bac 3.
Gidi: Bé rbng quang phd bac 3 (k=3) la:

Axy =3 *((0,76 - 0,40) * 10°*2)/(0,5*103) =3 *1,44 = 4,32 mm.
3.2. Su chéng chép cua ciac quang phoé

Do bé réng cla quang phé tang theo bac k, nén tir mdt bac naodé, cac quang
phé sé chong lan 1én nhau. Quang phé bac (k+1) sé chong lén quang phé bac k

khi vi tri van sdng do bac k 16n hon hodc bang vi tri van sang tim bac (k+1).
e Diéu kién chdng chap: X dé(k) = X tI,m(k+1)

e CONng thirc suy ra:

k*(AdéD/a)z(k+1)*(A D/ a)

tim
=> k * Adé = (k+1) * Atl'm
=>k= Atl'm / (Adé ) Atl'm)
Vi du: Véi dai anh séng ttr 0,40 um dén 0,75 um, cac quang phé bac may bat
dau choéng |én nhau?

Giai: Ta tim bac’k nhé nhat théda man diéu kién chong chap:
k=0,40/(0,75-0,40)=0,40/0,35 = 1,14.

Vi k phai la s6 nguyén, nén gié tri k nguyén nhd nhat la k = 2.

Vay, quang phé bac 3 bat dau chéng |én quang phé béac 2.
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4. Cac dang bai tap van dung

4.1. Dang 1: Xac dinh tai di€ém M cé bao nhiéu buc xa cho van sang/van
toi

Tai mot diém M trén man co toa do x,,, c6 thé cé van sdng hodc van t6i cia mot

M’

s blrc xa trong dai anh sang trang.
a. Tim sé buc xa cho van sang tai M

Van sang cua buc xa A tai M phai théa man: Xy = k*(AD/ a).
Tu do suy ra budc séng: A = (XM *a) / (k * D).
Vi blc xa phai nam trong dai anh séng trang, ta cé diéu kién:

A, s(xM*a)/(k*D)sR

tim do

Gidi bat phuong trinh nay, ta tim dugc cac gié tri nguyén clia k. Mbéi gia tri k

nguyén ng véi mot bic xa cho van sang tai M.

Vi du: Trong thi nghiém Y-ang véia = 1 mm, D = 2 m, &dnh sang trang c6 0,38
MM < A < 0,76 um. Tai diém M cach van trung tam 4 mm cé bao nhiéu bic xa
cho van sang?

Giai:

Tac6:0,38*10° <(4*103%1*%1073)/(k*2) <0,76 ¥ 10°°
=>0,38=2/k=0,76

=>{2/k =0,76 => k = 2/0,76 = 2,63

{2/k=0,38=>k =2/0,38 = 5,26

Vay 2,63 = k = 5,26. Cac gia tri k nguyén la k = {3, 4, 5}.

Co 3 buc xa cho van sang tai M.
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b. Tim sé buc xa cho van téi tai M

Van toi cla buc xa A tai M phai thda man: x,, = (k + 0.5) * (AD / a).

M
Suy ra budc séng: A = (xw| *a)/ ((k + 0.5) * D).
Piéu kién: Atl'm = (XM *a)/ ((k + 0.5) *D) = Adé

Giai bat phuong trinh tim cac gié tri k nguyén.

Vi du: Véi cac thong s6 nhu trén, tai diém N cach van trung tdm 2,5 mm c6 bao
nhiéu blc xa cho van toi?

Gidi:

Ta c6: 0,38 *10° < (2,5*103*1*1073) / ((k + 0.5)*2) < 0,76 ¥10°
=>0,38=1,25/(k+ 0.5) =0,76

=> { 1,25/(k+0.5) = 0,76 => k+0.5 = 1,25/0,76 = 1,64 =>k = 1,14
{1,25/(k+0.5) = 0,38 => k+0.5 = 1,25/0,38 = 3,29 => k = 2,79

Vay 1,14 = k = 2,79. Gia tri k nguyén la k = 2.

Cb 1 burc xa cho van toi tai N.
4.2. Dang 2: Tim budc séng cua burc xa trung tai mot vi tri

bay la dang bai toan tim su trung nhau clda van sang cla cac bldc xa khac nhau,

hodc su trung nhau ctia mot van sang véi moét van toi.

Vi du: Trong thi nghiém Y-ang giao thoa anh sang trang (0,4 um < A < 0,75
um), a = 1 mm, D=1 m. Tai vi tri van sang bac 4 clda anh sang do ()‘dé = 0,75
um) c6 bao nhiéu van sang cla cac anh sang don sac khac trung vao dé?

Giai:

Vi tri van sdng bac 4 clda dnh sang dé:

Xx=4% (gD /a)=4%(0,75*%10°%1)/(1*1073) =3*1073 m =3 mm.
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MOt blc xa A khac cho van sang bac k tai vi tri nay phai théa man:
x=k*(AD/a)=>3*103=k*(A*1)/(1*1073) => A = 3/k (um).

Ta c6 diéu kién: 0,4 <A < 0,75

=> 0,4 < 3/k=0,75

=>{3/k=075=>k=3/0,75=4

{3/k=04=>k=<3/04=17,5

Vay 4 =k =7,5. Cacgia trik nguyénla k = {4, 5, 6, 7}.

k = 4 ing véi chinh anh sang dé da cho.

Vay c6 3 buc xa khac (ing véi k=5, 6, 7) cho van sang trung tai vi tri do.

Cac blc xa d6 la: Ag = 3/5 = 0,6 pm; A, = 3/6 = 0,5 pm; A, = 3/7 = 0,428 um.
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5. Bang so sanh giao thoa anh sang don sac va anh sang

trang

Giao thoa anh sang

Giao thoa anh sang trang

don sac

Chi cé6 mo6t budc

Nguén La tédp hgp vO s6 anh sédng don sac c6
séng (mo6t mau) duy

sang budc séng tu tim dén doé.
nhat.

La mot van sang

Van trung La mot van sang trang do su chéng chép
cung mau v4di nguon
tam cUa tat cd cac van sang bac 0.
sang.
Céac vach sang, toi Ngoai van trang trung tdm, hai bén la céac
Hé van
xen ké&, cach déu dai quang phé lién tuc (tim trong, do
trén man
nhau. ngoai).

Khong cé khai niém khoang van chung

Khoang C6é mot khoang van i )
cho toan hé van. M6i mau cé mét khoang
van xac dinh, khéng dai.
van rieng (|t|,m 'dé)'
R& rét, nam chinh Khong cé vi tri van toi ro rét (khéng co
Van toi
gira hai van sang. vach den hoan toan).
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