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Tong hop kién thiuc Giao thoa Y-adng véi dnh sang
da sac

Thi nghiém Y-ang (Young) la mét thi nghiém quan trong ching té tinh chéat séng
clUa anh sang. Khi thuc hién véi dnh sang da sac (hon hop cta nhiéu anh sang
don sac), ta sé quan sat dugc hé van giao thoa phic tap hon. Chuyén dé nay

tap trung vao trudng hop giao thoa véi hai hoac ba biic xa don sac.

I. Giao thoa véi hai birc xa don sac (A1, Az2)

Khi chi€u déng thai hai blrc xa cd budc séng A1 va A2 vao hai khe Y-ang, trén

man quan sat sé cé hai hé van giao thoa cla ting blc xa chéng chap 1én nhau.
1. Vi tri van sang, van toéi cua tung buc xa

e Vi tri van sang: xs = k* (AD/a) = k *i (véi k € Z)

e Vi tri van téi: x: = (k + 0.5) * (AD/a) = (k + 0.5) *i (vGi k € 2)
Trong do:

e a: khoang cach gilra hai khe hep Si, Sa.

e D: khoadng céch tir mat phang cha hai khe dén man quan sét.

e A: budc séng cla anh sang don sac.

e i: khodng van (khoang céch gilra hai van sdng hodc hai van toi lién tiép).
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2. Vi tri van sang trung nhau (van cung mau van trung tam)

Tai mot vi tri trén man, néu van sang cla blc xa A: trung vdi van sang cula buc
xa Az, ta goi dé la vi tri van séng trung nhau. Tai day, 4nh sdng cé mau sac la su

tong hgp cla hai mau tuong Ung.

Piéu kién trung nhau: xs1 = Xs2

Cong thuc: ki * i1 = k2 *i2 & ki * A1 = k2 * A2

TU d6 suy ra ti |é: ka/kz = A2/Ax = b/c (phan sé t6i gidn).

e Vi tri cac van sang trung nhau dugc xac dinh bdi: x_ trung = k * b * i1 = k *
c *iz2(véik € 2).
e Vi tri van sang trung nhau gan van trung tam nhéat (k=1) ing véi: ka = b va

k2 = c.
Khoang van trung (i_trung)

Khodng van trung la khodng cach gilta hai van sang lién ti€p c6 mau gidong van

trung tam.
Cong thuc: i trung = b * i1 = ¢ * i2 = BCNN(iy, i2)

Vi du 1: Trong thi nghiém Y-ang, a = 1 mm, D = 2 m. Chiéu dong thoi hai bic
Xa A1 = 0,6 um va A2 = 0,4 um. Tim vij tri van sang cung mau van trung tam gan
nhat.

Giai:

Ta cb: ki1 = ka2A2 = ka/kz = A2/A1 = 0,4/0,6 = 2/3.

Vi tri trung nhau gan nhat Uing véi ka = 2 va k2 = 3.

Vitridé la: x = k1 * (A1D/a) = 2 *(0,6.10-¢*2/1.1073) =2,4.103m = 2,4 mm.
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Vi du 2: Trong vi du trén, hay tinh khoang van trung.

Giai:

i = AD/a = 1,2 mm.

i2 = A2D/a = 0,8 mm.

Ta c6 ki/kz = 2/3. Khoang van trung i trung =2 *i1 =2 * 1,2 = 2,4 mm. (Hoac

i trung=3*i2=3*0,8=2,4mm).

3. Vi tri van sang cua A: trung vaéi van toi cla A:
Piéu kién: xs1 = X2

Cong thuc: ki * A1 = (k2 + 0.5) * Az

Vi du: Trong thi nghiém Y-ang,a=2mm, D =2 m, Ax = 0,5 um, A2 = 0,4 um.
Tim vi tri ma van sdng bac 4 cta A: trung véi moét van toi clda A..

Giai:

Ta cd: xs1 = 4 * (A\:D/a) =4 *(0,5.10°¢*2/2.1073) = 2 mm.

Vi tri nay phai la vi tri van téi cia Az: xt2 = (k2 + 0.5) * (A2D/a) = (k= + 0.5) * 0,4
mm.

Cho xs1 = xt2 = 2= (k2+ 0.5)*% 0,4 = k2 + 0.5 = 5 = ka2 = 4,5. Vi k2 phai la s6
nguyén nén khéng cé su trung hgp nay.

Néu dé hoi tim vi tri dau tién ma van sang A1 trung van téi Az, ta gidi phuong
trinh: ka *0,5 = (k2 + 0.5) * 0,4 = 5ki = 4k2 + 2. Cap (ki, k2) nguyén nhdé nhat

théa man la (ki=2, k2=2). Vi trido la x = 2 ¥ (0,5%2/2) = 1 mm.
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4. Bai toan dém sd van sang quan sat duoc trén moét mién

P& tim s6 van sang quan sat dugc trén mét mién cé bé rong L (doi xdng qua

van trung tam), ta thuc hién céc buéc sau:

1. Tinh s6 van sdng cla bic xa A1: N1 = 2 * floor(L / (2*i1)) + 1

2. Tinh s6 van sang cla blc xa A2: N2 = 2 * floor(L / (2*i2)) + 1

3. Tinh s6é van sang trung nhau cla hai bldc xa: N_trung = 2 * floor(L /
(2*i_trung)) + 1

4. S6 van sang quan sat dugc la: N_gqs = N1 + Nz - N_trung

Vi du: Trong thi nghiém Y-ang,a=1mm,D =2 m, A1 = 0,6 um, A2 = 0,4 um.
Bé rong truong giao thoa la L = 10 mm. Tim's6 vach sang quan sat dugc.

Giai:

i1 =1,2mm,;i2= 0,8 mm; i trung =2,4 mm.

N1 = 2 * floor(10 / (2*%1,2)) + 1 = 2 *floor(4,16) + 1 =2*4 + 1 = 9.

N2 = 2 * floor(10 / (2*0,8)) + 1 = 2 *floor(6,25) + 1 = 2*6 + 1 = 13.

N trung = 2 * floor(10 / (2*¥2,4)) + 1 = 2 *floor(2,08) + 1 = 2*2 + 1 = 5.

S6 vach sang quan sat dugc: N gs =9 + 13 -5 = 17 vach.

Il. Giao thoa véi ba buc xa don sac (A1, Az, As)

Phuong phap tuong tu nhu truong hgp hai bldc xa nhung phic tap hon trong

viéc xét cac truong hop trung nhau.
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1. Vi tri cac van sang trung nhau

a. Trung cua ca ba buc xa

Diéu kién: Xs1 = Xs2 = Xs3 © KiA1 = k2A2 = ksAs

Vi tri trung: x_trung(123) = k *i_trung(123)

Khoang van trung ba: i_trung(123) = BCNN(i1, i2, i3)

Vi du: Giao thoa véi 3 blic xa A1 = 0,4 um, Az = 0,5 um, As = 0,6 um. Biét a =
1mm, D = 2m. Tim khoang van trung cta ca 3 buc xa.

Giai:

i =0,8mm;i2=1,0mm; iz =1,2 mm.

i_trung(123) = BCNN(0,8; 1,0; 1,2) = BCNN(4/5; 1; 6/5). Ta tim BCNN(4,1,6) /

UCLN(5,1,5) = 12/1 = 12 mm. (Luu y cach tim BCNN cho sé h{ru ti). Hoac

i_trung(123) = 15%i1 = 12*j> = 10*i3. = 12 mm.

b. Trung cua hai trong ba burc xa

e Trung cla A1 va Az: i_trung(12) = BCNN(i1, i2)

e Trung cla A1 va As:i_trung(13) = BCNN(i1, i3)

e Trung cla Az va As: i_trung(23) = BCNN(iz, is)

2. Bai toan dém sé vach sang quan sat duoc

S& dung nguyén ly bu tru (Inclusion-Exclusion Principle):

N gqs = (N1 + N2 + Ns3) - (N_trung(12) + N _trung(13) + N _trung(23)) +

N trung(123)
Giai thich:
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e TONQ s6 van cla tung bdc xa (N1 + N2 + Ns).
e Trur di s6 van trung clia cac cap (vi da dém 2 lan).

e CONg lai s6 van trung cla ca ba (vi & budc trén, né bij trir di 3 Ian trong khi chi

dugc cong 3 1an, nén can cbng lai 1 1an).

Vi du: Dung céc théng so cla vi du trén (A1, Az, As), tim s6 vach sdng quan sat
dugc trong khodng gilra hai van sang lién tiép cung mau véi van trung tam.
Giai:

Khoang dang xét la L = i trung(123) = 12 mm. Ta chi xét mét phia va khéng
tinh van trung tam va van trung & bién.

Trong khoang (0, 12) mm:

S6 van cla Aw: ki 12/in = 12/0,8 = 15 = ¢ 14 van.

SO van cla Az k2 12/i2 = 12/1,0 = 12 = ¢6 11 van.

SO van cla As: ks 12/is = 12/1,2 =10 = c6 9 van.

i_trtng(12) = BCNN(0.8, 1.0) = 4 mm. Soé van trung 12: k 12/4 = 3 = cd 2 van.
i_trung(13) = BCNN(0.8,/1.2) = 2.4 mm. SO van trung 13: k 12/2.4 =5 =c6 4
van.

i_trung(23) = BCNN(1.0, 1.2) = 6 mm. S6 van trung 23: k 12/6 = 2 = c6 1 van.
Van trung cla ca ba khéng cé trong khoang nay (chi cé & x=0 va x=12 mm).

S6 vach sang quan satdugcla: N gs=(14+11+9)-2+4+1)+0=34-7
= 27 vach.

NEéu tinh cd 2 van trung & hai dau thi sé la 27 + 2 = 29 vach.
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lll. Bang tom tat cdng thuc

Giao thoa 2 buc xa

NGi dung Giao thoa 3 buc xa (A1, Az, As)
(A1, A2)

Diéu kién van sang
kiA1 = ka2A2 kiA1 = k2A2 = k3As
trung nhau

i_trung = BCNN(i1,

Khoang van trung i_trung(123) = BCNN(i1, iz, i3)
i2)

SO van sang quan sat N gs = N1 + Nz - N gs = (N1+N2+Ns) -

dugc N _trung (N12+N13+N23) + Ni23
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