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Tong hop kién thuc Giao thoa dnh sang Y-ang

Phan 1: Ly thuyét co ban
1. Hién tuong giao thoa anh sang

Giao thoa anh sang la hién tuong hai séng anh sang két hop khi gap nhau, tao
ra nhitng vung sang va toi xen ké nhau. Nhitng ving sang goi la van sang (cuc

dai giao thoa), nhitng vung téi goi la van téi (cuc ti€u giao thoa).

Diéu kién dé cé giao thoa: Hai ngudn sang phai la hai nguén két hop, tuc la:
e Clng tan s6 (cung mau sac).

e CO dd léch pha khong déi theo thoi gian.

2. Thi nghiém Y-ang (Young)
Thi nghiém Y-ang la thi nghiém kinh di€n dé€ quan sat hién tuong giao thoa anh
sang. Bo tri thi nghiém gém:

e MOt ngudn sang don sac S cé budc séng A.

e M6t man chan P c6 hai khe hep Si1, Sz song song, cach nhau mét khoadng a.

e MOt man quan sat E dat song song v6éi man P va cach P mé6t khoang D.

Anh sang tur S chi€u tdi hai khe Si, Sz sé tao ra hai nguén sang két hgp. Mién

anh sang tir hai nguon nay giao nhau trén man E tao thanh hé van giao thoa.
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3. Hiéu quang trinh (Hiéu duong di)

Xét mot diém M bat ky trén man quan sat, cé toa db la x (véi géc O la vi tri van

sang trung tam). Hiéu dudng di cla anh sang tU hai nguén Si, S2 dén M la:
Ad = dz - d1 = (ax)/D
Trong do:

a: khoang cach gilra hai khe S1S2 (don vi: mm).

D: khoang céch tir mat phang chira hai khe dén man quan sat (don vi: m).

x: toa do cta diém M trén man (don vi: mm).

A: budc séng clia anh sédng daon sac (don vi: um).

Phan 2: Vi tri cac van giao thoa
2.1. Vi tri van sang (Cuc dai giao thoa)

Van sdng xuat hién tai nhitng di€m ma hai séng anh sang tang cuong lan nhau.

Diéu nay xay ra khi hiéu quang trinh bang mét sé nguyén lan budc séng.
Coéng thuc diéu kién: Ad = kA
Cong thuc vi tri: xséng = k * (AD)/a
Trong do:
e k la mét s6 nguyén (k =0, *1, =2, ...), dugc goi la bac giao thoa.
e k = 0: Van sang trung tam (tai goc 0O).
e k = +£1: Van sang bac 1.

e k = x£2:Van sang bac 2.
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Vi du 1: Trong thi nghiém Y-ang, a = 1 mm, D = 2 m. Ngudén sadng c6 budc

séng A = 0,5 um. Xac dinh vi tri van sang bac 3.
Giai:

Van sang bac 3 Ung véi k = 3. Ap dung cbng thic: x = 3*(0,5.10° % 2) /

sang
(1.103) =3*103m = 3 mm. Vay van sang bac 3 cach van trung tam3 mm.

Vi du 2: Trong moét thi nghiém, khoang cach hai khe la 0,5 mm, khoang cach
dén man la 1,5 m. Ngudi ta do dugc van sang bac 4 cach van trung tam 6 mm.

Tim budc séng cua anh sang.
Giai:
Van sang bac 4 ing véik = 4, cé toa do x = 6 mm = 6.10°3 m. Tu cdng thic x

=k * (AD)/a, suyraA = (x_.__*a)/(k*D). A =(6.103 *0,5.103) / (4 *

sang
1,5) = 0,5.10° m = 0,5 um.

sang

2.2. Vi tri van téi (Cuc tiéu giao thoa)

Van téi xuat hién tai nhitng di€ém ma hai séng anh sang triét tiéu l1an nhau. Diéu
nay xay ra khi hiéu-quang trinh-bang mét s6 ban nguyén lan budc séng.

Cong thuc diéu kién: Ad = (k + 1/2)A

Cong thuc vi tri: x, .. = (k + 1/2) * (AD)/a

toi
Trong dé:

e k la moét s6 nguyén (k =0, =1, £2, ...).
e k =0 vak =-1: Van téi th& nhat.
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e k=1 vak =-2:Van toi th hai.
e k =n-1vak = -n: Van téi th& n.
Vi du 1: Véi cadcthongso trVidul ctavansang(a=1mm,D=2m, A =0,5
um), hay xac dinh vi tri van toi th 2.
Giai:
Van téi th&r 2 ing véi k = 1 (hodc k = -2). Ta Iay k=1. Ap dung c6ng thic: x

t6i

(1 + 1/2) * (0,5.10°* 2) /(1.103) = 1,5 * 103 m = 1,5 mm. Vay van t6i th(r 2
cach van trung tam 1,5 mm.

Vi du 2: Trong moét thi nghiém, tai di€m M cach van trung tam 4,5 mm la van
toi thir 3. Biét D = 2m va a = 1mm. Tinh budc séng anh sang.

Giai:

Van t6i thir 3 ng vGi k = 2. Toa do x = 4,5 mm = 4,5.103 m. T cong thuc x

toi

= (k + 1/2) * (AD)/a, suy ra A = (X, . * a)/ ((k + 1/2) * D). A = (4,5.1073 * 1.1073)

t6i
/((2 +0,5)*2) =0,9.10%m = 0,9 um.

Phan 3: Khoang van (i)

Khodng van la khoang cach gitta hai van sang lién tié€p hodac hai van toéi lién
tiép.

Cong thuc: i = (AD)/a

Khoang van la mot dai lugng quan trong, gilp don gian hda cac cong thic tinh

vi tri van:
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. Ve N V4 . = * -
e V| tri van sang: xséng k *i

t6i = (k + 0.5) *1i

e Vj tri van toi: x
Khodng cach gilra mét van sdng va mot van toi lién ké la i/2.
Vi du: Trong thi nghiém Y-ang,a =2 mm, D =2 m, A = 0,6 um. Tinh khoang
van.
Giai:
Ap dung céng thic: i = (AD)/a = (0,6.10° * 2) / (2.103) /= 0,6.103 m = 0,6
mm.
Phan 4: Cac dang bai toan thuong gap
Dang 1: Xac dinh ban chat cua van tai diém M cho trudc
Phuong phap:
1. Tinh khoang van i = (AD)/a.
2. Lap tiso T = Xpg /1, vai Xy, la toa dO cla diém M.
3. Bién luan:
o Néu T = k (sé nguyén): M la van sang bac |k]|.
o NEuT = k + 0.5 (s6 ban nguyén): M la van toi th& |[k|+1 (néu k=0) hoac
|k| (néu kO).
o Néu T khong phai s6 nguyén hay ban nguyén: M khoéng phai la van sang

hay van toi.
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Vi du: Thi nghiém Y-angcéa =1 mm, D = 2m, A = 0.5 um. Tai diém M trén

man cach van trung tam 4 mm la van gi, bac may?

Giai:

1. Tinh khoadng van: i = (AD)/a=(0.5*2)/1=1mm. 2. Lap tiso: T = Xy /i=4
/1 =4.3. K&t luan: ViT = 4 |la mo6t s6 nguyén, nén tai M la van sang bac 4.
Dang 2: Xac dinh sé van sang, van toi trén moét mién giao thoa

Phuong phap 1: Mién giao thoa déi xirng qua van trung tam, cé bé

rong L.
Toa do cac diém trén mién nay thoa man: -L/2 < x = L/2.

e SO van sang: -L/2 < k*i < L/2 => -L/(2i) = k = L/(2i). DEm s6 gia tri nguyén

cla k trong khoang nay.
e SO van téi: -L/2 < (k+0.5)% ='L/2 => -L/(2i) - 0.5 < k = L/(2i) - 0.5. Dém s6
gia tri nguyén cua k.
Vi du: Thi nghiém Y-ang cé i = 1,2 mm. Tim s6 van sang va van téi trén mot
mién giao thoa réng 15 mm.
Giai:
Bé rong L = 15 mm. Toa d6 xét trong khodng [-7.5 mm, 7.5 mml].

e SOvansang: -7.5 =k*1.2<7.5=>-6.25 < k = 6.25. Cac gia tri k nguyén

la: -6, -5, ...,0,...,5,6.C66-(-6) + 1 = 13 van sang.

e SO van tdi: -7.5 = (k+0.5)*1.2 =< 7.5 => -6.25 = k+0.5 = 6.25 => -6.75 < k

< 5.75. Cac gié tri k nguyén la: -6, -5, ..., 0, ..., 5. C6 5 - (-6) + 1 = 12 van toi.
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Phuong phdp 2: Mién giao thoa bat déi xuing, gitta hai di€ém M va N cé

toa do x,,, X

M’ ©N°

Gid su Xy XN Toa do cac diém trén mién nay thda man: Xy = X = Xy

e SO van sang: Xy = k¥ = X => X fi < k= x/i. DEm s6 gia tri nguyén cua
K.

e SO van toi: Xy = (K+0.5)*% = x => X,/i - 0.5 < k = x /i - 0.5. Pém sb gia

N
tri nguyén cua k.

Dang 3: Giao thoa véi anh sang trang

Anh séng trang la tap hgp v s6 anh sadng don sac c6 budc séng bién thién lién

tuc tur tim (= 0,38 um) dén dé (= 0,76 um).

Van trung tam (k=0): Moi blc xa déu cho van sang tai O, nén van trung

tam la van sang trang.

e Cac van khac: Tu k=1 trd di, cac van sang ctua cac mau khac nhau khoéng
con trung nhau, tao thanh cac dai mau quang phé. Mbéi dai mau c6 tim &

trong (gan van trung tam han) va dé & ngoai.

e Bé rong quang pho bac k: La khodng céch tir van sang tim bac k dén van

séngdobéck.Axk=x - X, k=k*()\dé-i\tl,m)D/a

do, k “tim,
e Su trung nhau cua cac van sang: Hai van sang cla hai blc xa A1 va Az
=> kiA1 = kzA:z

trung nhau khi: x X

sangl = sang2
Vi du: Giao thoa véi 4nh sdng trang c6 0,4 um < A < 0,75 um. Cho a = 1 mm,

D = 2 m. Tinh bé réng quang phdé bac 2.
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Gidi:

Bé rong quang phé bac 2 (k=2) la: Ax2 = 2 * (Agg - Mip)P /@ =2%(0,75-0,4) *
100*2/(1*103)=1,4*103m = 1,4 mm.

Dang 4: Su thay déi cac dai luong a, D, A

Khodng van i = (AD)/a phu thudc vao céc dai lugng A, D, a. Su thay ddi cla

chiing sé lam hé van thay déi (day hon hoac thua hon).

Anh huéng dén Hién tuong quan

Pai lugng thay doi

khodng van i sat

Tang budc séng A (VD: tu

i tang Hé van thua ra
xanh sang dé)
Gidm budc séng A (VD: tu dé Hé van mau lai
i giam
sang xanh) (day hon)
Tang khoadng cach D i tang Hé van thua ra
Gidm khoang cach D i giam Hé van mau lai
Tang khodng cach a i giam Hé van mau lai
Giam khodng cach a i tang Hé van thua ra
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Dang 5: Giao thoa trong méi truong cé chiét suat n

Khi dat toan bd hé théng thi nghiém trong mot moi truong trong sudt cé chiét

suat n > 1 (vi du: nudc), budc séng cla anh sang trong moi truong dé sé gidm

di.

e BudGc séng trong moi truong mai: A' = A/n (véi A la budc séng trong chan
khong/khong khi).

e Khoang van trong méi trudng mdi: i' = (A'D)/a = (AD)/(na) = i/n.

Két luan: Khi dat thi nghiém vao moi truong c6 chiét suat n, khodng van gidm

di n 1an, hé van sé mau lai.

Vi du: Mot thi nghiém Y-ang dugc thuc hién trong khong khi cé khoang van i =
1,5 mm. Néu nhing toan bd hé théng vao nudc cé chiét suat n = 4/3, khoang
van mdi la bao nhiéu?

Gidi:

Khodang van méila:i'=i/n=1,5/(4/3) = 1,125 mm.
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