GIAO THOA ANH SANG
A. TOM TAT LY THUYET

I>Nhiéu xa anh sang: 13 hién turong truyén sai 1éch so véi su truyén thang khi 4nh sang gip vat can.
I1>Hién twong giao thoa anh sing bang 2 khe Iing:
1. Hién twong giao thoa anh sang 13 hién twong hai séng anh sang két hop khi gip nhau s& giao thoa
v6i nhau tao thanh céc van giao thoa.
- Hai ngudn két hop trong g/thoa séng anh sang:

+ Hai ngudn phat ra hai séng cung A.

+ Hiéu s6 pha khong ddi theo thoi gian.
- Hién tuong giao thoa anh sang chiing t6 anh sang co tinh chat song

2. Vi tri van sang, van toi, khoang van:

- Hi¢u duong di: 6 =d, — d, =%C

- Vi tri cac van sang : khi hai song téi cung pha, ting cwong lan
nhau (d, — d; = kA)
AD . . A
x, =k—=ki véi  k: bac giao thoa.
a

+k =0: van sang trung tdm hay van sang chinh gitta hay van s6 0

+ k= +1:van sang bac 1

+k = £2:van sang bac 2
- Vitricac vantdi :  khi hai song t6i ngwoe pha, triét tiéu 1dn nhau (d, — d; = (k+1/2)))

X, =(k+lj/1—D=(k+lji
‘ 2) a 2

+k=0,k=-1: van ti thi nhat
+k=1,k=-2: van tdi tha 2
+k=2,k="-3: van tdi thit 3
3. Khoang van: 1 khoang cach giita hai van sang hodc hai van t6i lién tiép

- Cong thuc: izl—D
a

4. Mau sic anh sang:
Mau A (nm)
bo 640 — 760

Da cam 590 —>650
Vang 570 — 600

Luc 500—757
Lam 450—>510
Cham 430 —460
Tim 380—440

B. PHUONG PHAP GIAI BAI TAP CO BAN
1. Vi tri vin sdng, van tdi, khoang vin, budc séng dnh sing:

+ Khoang van i: i= 4D

a

a: khoang céach gitra hai khe.



D: khoang céch tir 2 khe dén man.
i: khoang van
* Chil y : ¢6 n van sang trén chiéu dai 1. Thi khodng véan i tinh bang cong thic :(n—1)i =1

+Vi tri van sang: x, = kﬂ—D =ki
Van sang trung tam : k =0
Vansangbac 1 : k=% 1
Vansang bac 2: k== 2
+ Vi tri van t6i : x; =(k+lj;t—D=(k+lji
2) a 2

Vantdibac1:k=0, k=-1
Vantoibac2: k=1, k=-2
Vantoibac3: k=2, k=-3
+ Hi¢u dwong di cia anh sang ( hiéu quang trinh):6=r, —r, = ax
Vi r, = 8,M : khoang cach tir M dén ngudn S1
r, =S8,M : khoang cach tir M dén ngudn S2
x: khoang cach tir van trung tim dén diém M ta xét
* TaiM lavan sang: 6 =r, —r, =kA => Hi€u duong di 1a mdt sO nguyén lan bwéc song

* Tai M 14 van toi : 6 = r, —r, = (2k + 1)% = (k +%j/1 => Hiéu duong di 1a mot s6 nguyén 1€ 1an nira budc

song

+ Thi nghiém Y—4ang trong chit 1éng c6 chiét suat n bat ky: no
Vi du 1: Trong thi nghiém Y—é4ng vé giao thoa anh sang, hai khe dugc chiéu bang anh sang don sac co
budc song A. Néu tai diém M trén man quan sat co van sang bic 4 (tinh van sang trung tam) thi hiéu
duong di cta anh sang tir hai khe S;, S, dén M c6 d¢ 16n bang
A. 3,5\, B. 4. C.2,5\ D.2 A\

Huwoéng déin
TaiM la van sang: 6 =r, —r, =kA  (van sang bac 4: k=4) Chon B.
Vi du 2: Trong thi nghiém lang (Y—4ng) vé giao thoa cuia anh sang don sic, hai khe hep cach nhau 1
mm, mit phang chira hai khe cach man quan sat 1,875 m. Khoang cach giita 5 van sang lién tiép 1a 3,6
mm. Budc séng cua anh sang dung trong thi nghiém nay bang
A. 0,48 um. B. 0,40 um. C. 0,60 pm. D. 0,76 pm.

Huwong din
(n—1)i=1 ( trong & n=5;1=3,6mm ) = Chon A.
Vi du 3: Trong thi nghiém giao thoa anh sang véi khe Young, Khoang cach gitra hai khe 1a 1 mm,
khoang cach tir hai khe dén man 13 1,5 m. Trén man, nguoi ta do khoang cach tir van sang bac 2 dén van
sang bac 7 cung phia so vdi van trung tdm la 4,5 mm. Budc song dung trong thi nghi¢m la

A. A= 0,4um. B.A=0,5um. C.1=0,6um. D.A=0,45um.
Huong din
x,—x,=7D D _AD _, (x0%)a_ 45107107 0,6.10 (m)
a a a 5D 5.1,5
= Chon C.

Vi du 4: Trong thi nghi¢ém giao thoa 4nh sang v6i khe Iang: khoang cach hai khe 3 mm, khoang céach tir
hai khe dén man quan sat 1a 2 m. Gitra hai diém P, Q trén man quan sat d6i xiing nhau qua van sang



trung tdm c6 11 vAn sang, tai P va Q 13 hai van sang. Biét khoang cach PQ 1a 3 mm. Buéc song do
nguon phat ra nhan gia tri

A.A=0,65 um. B.A=0,5 um. C.1=0,6 pm. D.A=0,45 um.
Huong din
=22 _g3.10° (m)=2 _al 310703107 0,45.10°(m)= Chon D.
11-1 D 2

2 . Xac dinh xem tai vi tri M_(x,,) ¢6 vin sang hay vén t6i , thir may:

Tinh x—M =k|(nguyén ) = Van sang (Bac k)

l

M — k+0,5/= Van tdi (thi: & +1)
1

Vi du 5: Trong mét thi nghiém giao thoa I ang, khoang cach hai khe la 1,2mm, khoang cach gitra mat
phang chtra hai khe va man anh 1a 2m. Ngudi ta chi€u vao khi lang bang anh sang don sac c6 budc séng
0,6 pm. Xét tai hai diéem M va N trén man c6 toa do lan lugt 1a 6 mm va 15,5 mm 1a vi tri van sdng hay
van toi

A. M sang bac 2;N t6i thu 16. B. M sang bac 6; N tdi thir 16.
C. M sang bac 2; N toi thir 9. D. M t6i 2; N toi thir 9.
Huong din

. AD 0,6.10°2

i=—== —==1(mm)
a 1,2.10

Suy ra:

+ XM _6— Van sang bac 6.
1

+X-15,5= Téi thir 15+1 = Chon B

1
Vi du 6: Trong thi nghiém Y—4ng vé giao thoa 4anh sang, ngudn sang gom cac birc xa co bude song lan
lugt [a Ay = 720 nm, A, = 540 nm, A3 = 432 nm va A4, = 360 nm. Tai di€ém M trong vung giao thoa trén
man ma hi¢u khoang cach dén hai khe bang 1,08 um c6 van

A. sang bac 2 cua buc xa Ay, B. t6i thir 3 cua bire Xa Aj.
C. sang bac 3 cua buc xa A, D. sang bac 3 gﬁa burc xa A,.
Huong din

Van sang: d, -d, =k
Van tdi: d,—d, =(m+0,5)2
- Ad d,-d, {so nguyen => vansang

A A soban nguyen = van toi
3. Tim tong sé van sing - van téi trén bé rong gsiao thoa trudng (L):
, L
Tinh:k=—
21

+ S6 van sang : (Iudn 12 sb 1¢) v6i k lay phan nguyén. VD: 2,1 —2; 2,9 —2
+ S6 van tbi: (ludn 1a s chn) Ne=2Kvdi & 1am tron binh thuong. VD: 2,1 52; 23 52; 2.5
—3; 2,9 53
Vi du 7:Trong thi nghiém Y—ang vé giao thoa 4nh sang, khoang cach giita hai khe 14 0,5 mm. khoang
cach tir mdt phang chura hai khe dén man 1a 2 m. Anh sang don sac ding trong thi nghiém c6 budc song
0,5 um. Vung giao thoa trén man rong 25,8 mm (van trung tim & chinh gitta), sb van sang la:
A. 15. B. 17. C. 13. D.11.

Huwong déin



i= /I—D—me
a

k=L—645
=

1
Ns =2k+1=13
= Chon C.
Vi du 8: Trong thi nghiém Y—4ng vé giao thoa anh sang, hai khe dugc chiéu béng anh sang don sac c6
budc song 0,6 pm. Khoang cach gitra hai khe 1a 1 mm, khoang cach tir mat phang chtra hai khe den man
quan sat 1a 2,5 m, bé rong mién giao thoa 1a 1,25 cm. Tong s van sang va vén tdi c¢6 trong mién giao

thoa la

A. 19 van. B. 17 van. C. 15 van. 3 D. 21 van.
Huong din
. AD
i=—=2mm
a
k=L—416
2i
Ns = 2k+1=9
Nt = 2k=9

=N, +N, =17= Chon B.

4. Vitri trung nhaucia2 bircxa 4,4, : x =x,
* Vitri van sang bac k cia buc xa A, trung véi vi tri van sang bac k, cua buc xa 4,
. . k A L X | % A A Ae e,
kA =k,A, hay ki =ki, =) —=-—2=-2="llay phan s0 t0i gian
ky A iy

Tire 1a van sang bac x cia A, trung véi birc xa bacy cua A,

Vi du 9: Trong thi nghiém Y—ang, khoang cach gitta hai khe 1a 1 mm, khoang cach tir A, = 0,72um va
A, , nguoi ta thay van sang bac 3 cia buc xa A, trung voi van sang bac 2 ctia bic xa A;. Tim A,.

A. N =054 pm. B. 2, =0,43 pm. C.2,=0,48 um. D. A, = 0,45 pm.
Huong din

Dung cong thire trung nhau cua hai buc xa Chon C.

Vi du 10: Trong thi nghiém vé giao thoa 4nh sang, chiéu dong thoi vao hai khe hai birc xa c6 budc song
A =0,42 um va A, = 0,525 um. H¢ théng van giao thoa dugc thu hén man, tai diém M trén man 1a van
sang bac 4 cua buc xa A, , va diém N 1a van sang bac 11 cua btc xa A,. Biét M va N nam cung vé mot
phia so véi van sang trung tdm. Trir hai vach sang tai hai diém M, N thi trong doan MN ¢6

A. 15 vach sang.  B. 13 vach sang. C. 16 vach sang. D. 14 vach sang.
Huong din

k_ %5

k, X 4

Ve vi tri trung dau tién lak,; =0, k, = 0, tlep dén kl 5,k,=4,10i k; =10, k, =8 vak, =15, k, = 12.
Xac dinh diém M 14 van sang bac 4 ctia hé 1 va diém N 13 van sang bac 11 cta hé 2.



M

b >k, =0 A5 5
¢||||¢||||¢||||¢
L1 1 I
4 8 11

A=k, =0

N

Trong khoang MN (trt M va N) ¢6:
+ 2 vach trung nhau:
+ 13 — 4 =9 van sang cua burc xa A,.
+ 11 —4 =7 van sang cua buc xa A,.
Téng sb vach sang trén khoang MN: 9+7-2=14= Chon D.

Vi du 11: Trong thi nghiém giao thoa lang thyuc hién dong thoi hai buic xa don sic v6i khoang van trén
man anh thu duge 1an luot 1a i, = 2,4 mm va i, = 1,6 mm. Khoang cach ngén nhét gitra céac vi tri trén
man c6 2 van sang trung nhau la
A. 9,6 mm. B. 3,2 mm. C. 1,6 mm. D. 4,8 mm.
Huwoéng dén
?:%:%:iz =2i, =3, =2.2,4=4,8(mm) =Ax = Chon D.
VA
Vi du 12: Trong thi nghiém giao thoa lang thuc hién dong thoi hai bire xa don sic v6i khoang van trén
man anh thu duoc lan luot 1a 1, = 0,8 mm va i, = 1,2 mm. Xac dinh toa dJ céc vi tri trung nhau cta cac
van sang cia hai hé van trén man giao thoa (trong d6 n 1a sé nguyén).
A.x=12n(mm) B.x=L18.n(mm) C.x=24n(mm) D.x=32.n(mm)
Huwoéng din
1, 1

2= === =3i =2i,=2,4(mm)= Chon C.
1
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