Khoa Vat ly - Vat ly Ky thuat

BAI GIANG VLDC 3
chu de:

GIAO THOA ANH SANG



1 — Quang Hoc Séng:

Quang hoc: La nganh vat ly hoc nghién ctru vé
ban chat, sw lan truyén va twong tac cua anh

sang

v&i moi trwwdng vat chat.

Céac thuyét vé ban chat cia anh sang :

T
T
T
T

nuyét hat clia Newton (cudi thé ki 17)
nuyét séng cua Huygens (cudi thé ki 17)
nuyét dién tr cua Maxwell (1864)

huyét photon cua Einstein (1905)

Quang hoc séng: nghién ctru vé ban chat, sw lan
truyén va twong tac cua anh sang vé&i moi trieéong
vat chat dwa trén co’ so tinh chat séng cua a/s.



2 — Quang 16:
Quang Io6 cua anh sang trong thoi gian t la quang
dwong anh sang truyéen dwoc trong chan khong

trong khoang thoi gian do: ) B
| =c.t /

@)

A
Trong moi trwro'ng dong tinh co chiet suat n, ta co:
S

C:n.V:nI = L=nS=nAB

Vay, quang 16 gitra hai diém A, B bang tich chiet
suat cua moéi trrorng véi do dai quang dwong AB.




2 — Quang 16:
Néeu anh sang truyén tir A den B qua nhiéu moi
trwong co chiet suat n,, n,, ..., v&i cac quang

dwong twong rng la s,, s,, ..., thi quang lo:

L:ansl s, s,
A B

Néu méi trwdng cé chiéet suat
thay doi lien tuc thi quang 16
gitra hal diem A,B sé la: B

ds

B
L:jn.ds A
A




Chiéu mot tia sang don sic budc séng A tir khong
khi dén vudng gt"}c vO1 mat bén cua mot lﬁng kinh
thuy tinh co6 tiét dien hinh tam gmc vuong can,
chiét suat n = 1,5 nhu hinh v&, véi I 1a trung diém
canh AC. Quang 16 ctia phan tia sang di trong ling
kinh la :
(a) a.n
(b)a.n/2

(c)a.n+ A2
(d) 2a.n + A2




3 — Ham soéng:

E(O)zgsin(mt) E(M)_asm(oot—zn—l_)

A

Nhan Xét: Séng tai M luén tré pha
hon séng tai nguon mot lwong:

Véi: A = cT. bwéc song as
trong chan khong;

L = n.OM = ct: quang
|16 cua as trén doan OM




4 — Cwong do sang:

Cworng do sang tai mot diem la mot dai
lwong c6 tri so bang nang lwong as truyén
gua mot don vi dién tich dat vuéng goc veoi
phwong truyén sang trong mot don vi thoi
gilan (mat do dong quang nang).
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5 — Nguyén li chéng chat anh sang:

Khi hai hay nhiéu séng anh sang gap nhau
thi tirng song riéng biét khong bi cac song
khac Iam nhiéu loan. Sau khi gap nhau cac
séng anh sang van truyen di nhw cii, con
tai nhirng diém gap nhau, dao déng song
bang tong cac dao dong thanh phan.




6 — Nguyeén li Huygens:

Bat ky moét diém nao nhan dwoc song anh sang
truyen den deu tré thanh nguon sang th& cap
phat as vé phia trwdc no.






Cac mat
trc giao

Wit true giao: mit _|_ véi cdc tia cia 1 chiom sing
Sing cau (chism sing dong quy): mat trwe giao (i

SONG CAU

mat cau 0ong tim.



Cac mat
trc giao

Sing phing (chivm sing //): mit triee giao la

SONG PHANG edc mit phing song song.
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Dinle ly Malus: Puang l6 cia cde tea sdng nam_gida 2 mal lrice.giao the bang nlac







Mt song: gug tich (hay tap hop ) caa nhing diém song cang plha

LR A .

Cac mat séng Buoc song A Cac mat true giao



Mat song
ban dau %,
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Nomyen l Hipgens:

Moi digm Eren mat song den ding lam nguon diem chia
cde Song cay thi cdp. San 1 E0O7 gian & vi BT i chia
Wit song Sé 14 bao Wk cia FAF cd cde Song EWE cdp
rren.
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1 - Giao thoa la sw tdng hop cua hai hay nhiéu as
két hop ma két qua cé nhirng diém cwong do
sang dwoc tang cwong, cé6 nhirng diém cwdng
do sang bi giam bét.

2 - Dieu kién cé giao thoa la: cac séng t&i phai la
séng két hop (cung tan so, hiéu s6 pha khdng
doi theo thi gian).

3 — Nguyén tac tao ra 2 séng két hop: Tach séng
phat ra tir mét nguon duy nhat thanh 2 séng, sau
doé lai cho ching gap nhau. (Hai nguon riéng biét
théng thuwdng khdng cé tinh két hop).



a) Hal khe Young
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b) Hai gwong Fresnel

¢ =2Slsina
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c) Lwong lang kinh Fresnel

¢ =2a.tga ~ 2aa = 2a(n —1)A




d) Lwdng thau kinh Bile




1 — So do thi nghiém:

L% E Anh sang don sic phat
n. —— . T
Direction ra tir mot khe hep
ﬁ

Glao tl!?a Man chan ¢é hai khe
triet tieu

Man hinh Giao thoa tang cudng

Phan bo cuong do van giao thoa



1 — S do6 thi nghiém: g
E(0,) = E(O,) = asinmt

________ %
/ B 10
Lo .
: 2L
El(l\/l)zasin(oot—27;3_1 E,(M)=asin(ot - R}L 2
= E(M)=E,+E, =2acos nl, - L) sin(mt - b LZ))

A A



Trong

Ll_LZZrl_rzzolH :E,tgazgy_lvl

Khong khi: D
_AD Khoang |. DIy — (ks HAD
yM_kg >Vén IZT yM ( 2)6




3 — Hinh anh van giao thoa:
ty

Diém M trung vo1 vi tri
van sang khi va chi kha:

Yy = Ki

O
Diém M trung vo1 vi tri
van toi khi va chi khi:

yu = (k+0,5)I




4 — Giao thoa v&i anh sang trang:

VSTT—

184

- Van trung tam c6 mau
tréng

- Hai bén c6 cac dai mau bién
doi lién tuc, vién tim bén
trong, do bén ngoai.

- Vung tim ciia quang pho
bac 3 c6 thé phi 1én vung d6
ciia quang pho bac 2.



1 — Thi nghiém cua Loyd:

Nhirng diém
M ma |
thuyét dw *
doan la sang
thi lai toi va
ngwoc lai.

Piéu nay chirng té: khi phan xa tai gwong, pha E
cta séong anh sang da thay déi mét lwong .

Li thuyét chirng té, chi khi anh sang phan xa trén
bé mat mtrwdng cé chiét suat I&n hoon méi trwérng
téi thi tia phan xa méi ngwoc pha véi tia téi.




2 — Song dirng anh sang:

- A
Vi tri cac diém toi: d=k5 k=0 1.2 3. ...

Vi tri cac diém sang:d = (2k +1)%




3 — Ung dung trong PP chup anh mau cta Lipman (1891):

—>>

Nhil tuong dnh | \




1 — Ban méng c6 beé day thay déi:

Hiéu quang lo:

L, - L, =2d/n? —sin?i + =

1

Cwc dai: L, -L,=k\ S

Cuc tiéu:

1
Ll_LZZ(k_'_E)}\‘




1 — a) Nem khong khi:

-

A
Ll—L2:2d+E

Vi tri van téig - +| k=0,12,...= canh ném I3
2| van téi (k = 0)
R

Vitrivan sang: [d=k- - k=1,2_3...




1 —a) Ném khong khi:  Chiéu chum anh sang don sic
cO budc song 0,6pum vuodng

///f/ goc vo1 mat dud1 cua ném

khong khi. Khoang cach gitra

2k 4 van sang ké nhau 1a 1,8mm.
Giai: Tinh goc nghiéng a cua ném.
Vi tri van sang thir k:  d - k%—% = (.sino = (.a
Vi tri van sang thwr k’: d':k'%—%:f'.a

AK.A .
o A= (k—K) S Ak = g = 30’63
2 2 Al 2.1,8.10

2
—5.10*rad




1 — b) Van tron Newton:

w Hinh anh giao thoa

"h\r

Khungdong N o8

Chét xoan
Thau kinh va dia thuy kinh
kep vdinhau




1 — b) Van tron Newton:

9,
) A
Vi tri van toi: d, = kE
R
Ban kinh van toi thr k:
K =R°-(R-d)*~2Rd, | N/ 1 dp
d, M,
| C

M = JKRA k=1,2,3,.




2 — Ban méng c6 bé day khéng doi:

A

L, - L, =2dvn?—sin?i - = :

2 -—— I:-
Cac chum sang cé / “o__ 1
cung goc téi i thoa —T]‘
dk L, — L, = kA sé& 7
cho van sang va 7

—_—

L, = L, = (2k+1)A/2 <
sé cho van to6i. Van

giao thoa la nhirng

vong tron sang, toi i

xen ké trén tiéu |

dién cua TK, c6 tam

: )
F (van cung do S n d

nghiéng)



3 — Hinh anh giao thoa trong tw nhién:

Hinh phong dai
cac vay canh

Budm Morpho

Vi:v canh — Nhanh gan
nam trén .
phién méng — = Ldp cach khong khi

Gan két vai
phién moéng



*k*

Khtor phan xa cac mat kinh
Kiém tra pham chat cac mat quang hoc

Do chiét suat cta chat I6ng, khi - giao thoa
ké Rayleigh

Do khoang cach — giao thoa ké Michelson
Toan Ki.





