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DPac diém cua anh sang phang don sac

Biéu thirc clia 4nh sang phang don sac
Cwong do sang
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1. Cac khai niém

1a. Anh sang 1a séng dién tir

e Anh sing la sw lan truyén dao ddng clia dién va
tw treong.

e Anh sang kha kién cé buédc séng thay doi tir
400 nm cho dén 700 nm.

e Budc song anh sang kha kién dai nhat (anh
sang do) la vao khoang bé day ciia mot mang xa
phong, hay c& mot phan muoi bé day soi toc!
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e la. Biéu thirc ciia 4nh sang phang don sac

e Néu song truyen theo truc x dwong, do lon cta
dién, ttr trweong ¢ vi tri x, vao ldc tla:

E=E sin(at—kx)
B=B_sin(at—kx)

h * fud ’ ) 1™ A~ r 7 ’
e w la tan so goc, con k la do 1on cua vecto song
(hwéng theo chiéu truyén séng):

w=271f f: tan s6 dao dong,
~ 27N . n: chiét suat moi trueong,
k = /1 A: bwdc song trong chdn khong.

ongThanCong.com https://fb.com/tailieudientucntt
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1b. Pac diém cua anh sang phang don sac (tt)

e Vecto dien trueong va tuw treong vuong goc voi
nhau va vuong géc voi phwong truyén song.

e Dién truwong, tir trwong va chiéu truyén séng
tao nén mot tam dién thuan.

e Dién trwong va tu treong luon dao dong cung
pha va cung tan so.

o Ti sb gilra dién trwong va tir truong bang van
toc anh sang trong chan khong.

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

- 1b. Biéu thikc ctia dnh sang phang don sac (tt)

e Van toc truyén song trong moi trweong = bwéc
song trong moi treong / chu ky.

(4/n)
T

V=

A 27T @
V=— — .
nf k 27



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

1c. Cwong do sang

e Cwong do sang la nang lwong song anh sang di
qua mot don vi dién tich vuong goc voi phwong
truyén song trong mot don vi thoi gian.

e Cwong do sang ty lé voi binh phwong bien do
song.
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1d. Nguyén ly chong chat song
e Khi cac song dén gap nhau thi: tirng song riéng
biét khong bi cac song khac lam cho thay doi,
e séng tong hop bang tong tat ca cac séng tdi.

!
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2. Giao thoa cua s6ng anh sang

a. Giai thich dinh tinh

b. Giai thich dinh lwvong
Tai sao thong thwong ta it kKhi thay giao thoa
anh sang?

d. Nguon sang két hop
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ﬂBK n 2. Giao thoa cua song anh sang
‘ ~ " 2a. Giao thoa: giai thich dinh tinh

P

e Song thanh phan dao dong cung pha thi séng
tong hop c6 bién do cuc dai.

e Song thanh phan dao déng ngwoc pha thi song
tong hop c6 bién do dao dong cuc tiéu.

Song thanh phan

=
Song tong hop \/\/\/\/\/\

— ~—

Cuc dai giao thoa Cuc tiéu giao thoa

hanCong.com
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a. 2. Giao thoa cua song anh sang

‘ """ " 2b. Giao thoa: giai thich dinh lwong

e Xét hai séng phang cung tan s6, cung phwong
dao doéng. Tai noi gdp nhau chung co6 biéu thuc
dao dong:

u, =a,sin(at)
u, = a,sin(wt +Ag)
e Dao dong tong hop tai noi gap nhau la:

H=H1+H2
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ﬂ 2. Giao thoa cua song anh sang

=

2b. Giao thoa: giai thich dinh lwong (tt)

|

e Dung phuwong phap gian do vecto':

2 2 2
a, a” =a; +a, +2a,a,CoSAQ
Ap

a,

e Suy ra cwong do séng tong hop:

[=1,+1,+2JI,1,cosA¢g
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2. Giao thoa cua s6ng anh sang

2b. Giao thoa: giai thich dinh lwvong (hét)

e [ cuc dai hay cuc tiéu tuy theo do léch pha:

1 Ap=2mr

I = m=0,+1,+2...
I, Ap=(2m+1)x

. min

[ =1 +1,+211,
[ =1 +1,-2\L1,
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2. Giao thoa cua s6ng anh sang

2c. Tai sao it thay giao thoa anh sang?

V&i cac nguon sang thuc Ag thay doi rat nhanh
va hon loan, cwong d6 sang quan sat dwoc la
trung binh theo thoi gian:
[=1+1,+2\1,1,(cosA¢)

Trung binh theo thoi gian clia cosA@ bang
khéng, do do:

[=1 +1,

Cwong d6 sdng cuia chung chi tang cwong lan
nhau chr khong tao giao thoa.

DPé€ cé giao thoa Ap phai khong thay doi.
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2. Giao thoa cua s6ng anh sang
2d. Nguon sang két hop
"« Hai nguon sang cé do léch pha khéng thay doi
theo thoi gian dwoc goi la hai nguon két hop.
e Cach don gian nhat d€ c6 cac nguon két hop la
dung cac nguon laser.

o Cling co thé tach anh sang tir cung mot nguon
thanh hai phan c6 duwong di khac nhau.
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ﬂ 2. Giao thoa cua song anh sang

BK Im
2d. Nguon sang két hop (tt)

" o Tai noi gap nhau, biéu thirc dao déng va do
1éch pha cua chung la:
u, =asin(@t—kr,)  u,=asin(wt —kr,)

27T 27T
Ap=k(r,—r) :Tn(r2 —r,) ZTAL

27T
Ao=—-AL
v g

e VOi AL l1a hiéu quang trinh:

AL=n(r,—r,)

T
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2. Giao thoa cua s6ng anh sang

2d. Nguon sang két hop (hét)
e Dé cb cuc dai hay cuc tiéu giao thoa:
] Ag=2mr

max

.. Aé=(2m+1)x

. min

[ =+ m=0,+1,£2..

27T
Ao=—-AL
? A

( mA I

AL = < 1
(m+5]/1 Imin

max

m=0,£1,£2...
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Giao thoa anh sang
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3. Giao thoa vai hai khe Young

Mo ta thi nghiém
Hieu quang trinh
Van giao thoa

2 0 o 9

Phan bo cwong do sang
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@ 3. Giao thoa v&i hai khe Youngém

Song toi
phang, don
sac

Hai khe Man quan sat

https://fb.com/tailieudientucntt
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3. Giao thoa vai hai khe Young

= 3b. Hiéu quang trinh (tt)

e Man ¢ khoang cach
D 16n hon nhiéu so
voi khoang cach d ¢
gitra hai khe. '

s

e Do do co thé coi hai
tia la song song.

AL =dsiné

Hiéu quang
trinh AL
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3. Giao thoa vai hai khe Young

= 3c¢. Van giao thoa

e Cac vi trl trén man c6 cung goc lech 6 co6 cung
mot trang thai giao thoa.

e Viy vAn giao thoa la nhitng vin thang, song
song vo1i hai khe.

e Gocléch 6 dé co van sang hay toi:

-~

mA |

max

AL=dsiné =+
M(m_l_%)ﬂ Imin

m=0,£1,=2...

e Voi m = 0 ta c6 van sang trung tam; voi m = 1,
2, ... ta co van sang bac mot, bac hai ...

ngThanCong.com https://fb.com/tailieudientucntt
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3. Giao thoa vai hai khe Young

3d. Phan b6 cwong d6 sang
e Cirong do sang tong hop:
, AQ
2

I, 1a ceong do sang qua moi khe,

[=21,(1+cosA¢)=4I,cos”

e va do lech pha Ap xac dinh tuw:
Ap=27 2k = o450
A A

e Goil la cwong do sang twong doi:
I , AP

Ir — _— =4cos”
I 2
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" ol 3. Giao thoa véi hai khe Young

BK Im
r 3d. Phan b cwong d6 sang (tt)
‘ e Vidu:d=1000 nm,A =400 nm

VAn sing —\/\ n 4m n -’/E_ Van sang

trung \: / bac mot
tim 6 =0 1l 1 sinf =A/d
s | | | b Van t6i bac hai
an toi bac mo _ PR
sinf = 0,5(A/d) \\ : sinf = 1,5(A/d)

20 40 60 80
theta (degrees)

ps://fb.com/tailieudientucntt
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4. Giao thoa tréen mang mong

Gioi thiéu

Do lech pha do phan xa
Ban mong song song
Nem khong khi

Ban mong Newton

©C a0 oo
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4. Giao thoa trén mang mong

" 4a. Gidi thiéu

e Hai tia phan xa & mat trén va mat dwoi cua mot
mang mong co thé cho giao thoa khi gap lai
nhau.

e Giao thoa chi xay ra déi v&i cac mang moéng, cé
bé day co bwdc song anh sang.

e Néu mang day hon thi hai tia phan xa sé khong
phai 1a hai tia két hop nira.
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4. Giao thoa tréen mang mong

4b. D6 1éch pha do phan xa

e Khi anh sang phan xa tren mot méi trwong co
chiét sudt lé'n hon thi:
e tia phan xa bi lech pha 7 so voi tia toi

e quang trinh tang thém A/2 so vdi tia tori,
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4. Giao thoa tréen mang mong

Théu kinh quan st
A ; >

AR_+— R |
2 = n(AM + MB)+BQ_ = 2nAM + BQ_
Q.

Dn <n>n,
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4. Giao thoa tréen mang mong

4¢. Ban moéng song song - Hiéu quang trinh

e So v&i anh sang tdi tai A thi hai tia phan xa lan
lwot co quang trinh tang thém:

AR _ +i
2

n(AM+MB)+ BQ_. =2nAM + BQ.

e D0 lech quang trinh la: 4
AL = 2nAM+(BQm —AR_)——

1 2
AL = ZHAM—AH—E

2 - 2. /1 Cht minh: trang 64, vat ly a2.
ALde\fn —sin“i — wngm J5%, vatly

CuubuongThanCong.com
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- "x, - N . ?
I 4. Glao thoa tren mang mong

A
ﬂﬂff — AH 5 = 2n.d/cosr - 2d.tgr.sini —%

AM=MB= = d/cosr =2n.d/cosr - 2d.sinr.sini/cosr —i
=AB .sin1 = 2AK sini 2
AK=MK_tgr=d.tgr = (2nd - 2nd.sim'3 /cosr —%
SINT= n.sinr 1
— 2nd.cosr — —
2
1/2
A = 2nd.(1-sint”) _g
sini2)© A
d =2nd (1— > j -=
n 2
A =2d\/n2—sini2—%

CuuDuongThanCong.com M https://fb.com/tailieudientucntt
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s _ 8

9 --= 4. Giao thoa trén mang mong

‘-'
-

Po6i voi mang moéng thi thong thuong yéu cau tim d6 day d cuia
mang mong, budc song, ... dé c¢d giao thoa cuc dai hoac cuc tiéu.
Luc nay chi can ap dung:

( mA [ —— Cucdai

max

AL = < 1 m=0,£1,£2...
A |

m-+— min —> Cuwc tiéu

2

mm) Do day d ctia mang mong, budc song, ...
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PR %, - " . 2 V4
IS4, Giao thoa tren mang mong: vi du (1)

Trén moét ban thuiy tinh phang chiét suat n, = 1,4,
nguwoi ta phu mét mang moéng chiét suat n, = 1,5.
Chiéu moét chum sang don sac song song budc
song A = 0,6 um thang géc voi mat ban. Bé day toi
thiéu cila mang méng dé giao thoa cua chum tia
phdan xa c6 cwong do cuc tiéu la:

(a) 0,1 um
(b) 1 um
(c) 0,2 um
(d) 0,15 um
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4,% - A 2 - 1
IN=4, Giao thoa trén mang méng: vi du (2)

« Do goc tdi bang
khdéng va tia phan xa
& mat trén co quang |
trinh tang thém A/2, Y/ y
nén:

AL=2n,d —% n,<n,

e« D& cO cuc tiéu giao
thoa thi:

1
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«x - A > ~ 1
;;a:4 Giao thoa tren mang mong: vi du (3)

e Suy ra bé day ciia mang moéng dé cho cuc ti€u
giao thoa:

d:(ir*:rwrl)i m=0,1,2,...
2n,

o Bé day toi thi€u ng véi m = 0, do do:

P A 0,6um
"t 2n,  2x1,5

=0,2um

e Cau traloi dungla (c).
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4. Giao thoa tréen mang mong

Dn <n>n,
2) N, <n<n,

3N, >Nn>n,

4)n, >nNn<n,

d

Thau kin

h quan sat

L%

/

.
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4. Giao thoa tréen mang mong

— 2) N, <n<n,

Thau ki'nhi quan sat
Vi ; >

AR +—
2
/Qoo

AM+MB+2)+BQW
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4. Giao thoa tréen mang mong

= 2) N, <n<n,
/111'5\’m+i
2 ) |
n(AM +MB +E)+BQW :2nAM+E+BQm

e D0 lech quang trinh la:
AL =2nAM +(BQm —AR_)

AL =2nAM - AH

AL = 2d~n® —sin?i
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4. Giao thoa tréen mang mong

— 3N, >nNn>n,

Théu kinh quan sat

N
,

Ty

/Q,

e (AM+MB )+BQ.
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4. Giao thoa tréen mang mong

3N, >nNn>n,
AR
n(AM+MB )+ BQ_ =2nAM +BQ._.

e Do léch quang trinh la:
AL =2nAM +(BQM — AR _ )

AL=2nAM - AH

AL = 2d~n® —sin?i
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4. Giao thoa tréen mang mong

— 4)n, >n<n,

Théu kinh quan sat

Ty

N
,
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4. Giao thoa tréen mang mong

= 4)n >n<n,
AR
A A
n(AM +MB +E)+BQW :2nAM+E+BQm

e DO léch quanﬂ;:'inh la:
AL =2nAM +5+(BQM —AR_)

AL = 2nAM—AH+%

AL = 2d~n® —sin?i +%
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Tong két giao thoa mang mong

—~
Dn <n>n, > .&Lde\/nz—sinzi—g
2)n, <n<n, . AL=2d~n*—sin?i
3N, >nN>n, > AL=2d~n* —sin?i

4)n, >n<n, > ﬁUL:Zd\fﬂz—Sinzf"‘%
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. -

ong két giao thoa mang mong

">

C mA [ —— Cucdai

AL = < m=0,+1,£2...
m-+— A Imin —> Cuc tiéu
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e Hai ban thuy tinh
day dat lech nhau
mot goc nho tao
nén mot ném
khong khi.

Anh sang dén
vuong goc Vvoi
nem.

Hai tia phan xa
gap nhau ¢ mat
trén cua ném.

ongThanCong.com
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4d. Giao thoa vdi ném

e Tat ca cac diem & mat trén clla ném va &ng voi
cung mot bé day d thi c6 cung trang thai giao
thoa.

e Vi vay van giao thoa tréen ném con dwoc goi la
van cung do day.

e Van la nhirng dwdrng thang song song véi canh
nem.

e O canh ném bé day biang khong, ta c6 mdt van
toi.
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4d. Giao thoa vdi ném

D061 v61 ném thi thong thuong yéu cau tim vi tri van to1, vi tri van
sang, khoang van, goc nghiéng. Lic nay ap dung:

( mA [ —— Cwcdai — d,, -sang

max

AL = < 1 m=0,£1,£2...
A [

[ m-+— min —> CL_J’CtiéU —_— dm - tHi

2
Chon 1 trong 04 truong hop ¢ phan mang mong.

- Khoang van 1a khoang cach giita hai van toi lién tiép hodc hai
van sang lién tiép => goc nghiéng.
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3 _ = R A ~ ¢
Wi4d. Giao thoa véi ném: ném khong khi

[ T Y

Cuwc dai giao thoa => vi tri van sang

AL =mA
2d +i=m/1
2

= 2d :mi—%

» d o= (m _ EJ i

AN, >nNn<n, .

AL =2d~n* —sin’i +2

Do ném khéng khi nén n=1, do cach chiéu
tia t&i nén i=0. 2

AL =2d + —
2
Cuec tiéu giao thoa => vi tri van toi
1
AL — [ j
2d + — [m + —jﬂ
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> s - A " .
IS4, Giao thoa voi nem: nem khong khi

Khoang van 1a khoang cach giira hai van t6i lién tiép hodc hai van
sang lién ti€p dugc tinh nhu sau.

| — m+1_dm
SInN
A
dm+1_dm (m+1)__m5 _ A A
o sinae sin o C2sinag 2«
o) ()
i d,,—d, 2)2 2)2 __A A
= Ssing sina 2sina 2.«

A

» i:itoi:isangzg » 0[2%

ongThanCong.com https://fb.com/tailieudientucntt
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i\\:ﬁx, - 7 m ~n V4
Wwo4d. Giao thoa vai nem: vi du (1)

Chiéu mot chum tia sang song song, budc séng A
thang gdc véi mat dwdi ciia mot ném thay tinh c¢é
chiét suat n = 1,5 va géc nghiéng o = 10~* rad dat
trong khong khi. Vi tri cua van sang thir tw 0 mat
trén cua ném cach canh ném 0,7 cm. Bwéc song A
bang :

(a) 0,4 um (b) 0,5 um
(c) 0,6 um (d) 0,7 um
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) 8

Wi =4d. Giao thoa véi ném: vi du (2)

e Ném c6 chiét suat n > 1
nén tia phan xa o mat
trén cé quang trinh tang
thém A/2.

e Hiéu quang trinh:

AL=2nd—-2/2

e O van sang: AL = mA.

e Suy ra:

d:[m+1]i m=0,1,2,...
2)2n

CuuDuongTh
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) 8

wi=4d. Giao thoa véi ném: vi du (3)

e Van sang th tw wng véim = 3:

7A 74
d,=— = Xx,=——
4n dno
e Suy ra buéc song:
_4nox,
7
4

A = 11,5><10"4><(OJ,7><104 ,um) =0,6 um

e Cautraloi dungla (c).
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o Dat mat 16i ciia mot
thiu kinh phang 16i
lén trén mot ban
thay tinh phang
day, ban khong Kkhi
gitra chung la mot
ban mong Newton.

Anh sédng dén vuong
gOc v&i ban.

Hai tia phan xa gap
nhau ¢ mat trén
ban.

oy Clu,
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4e. Hé van tron Newton

e Tat cd cac diem & mat trén ctia ban khong khi
va rng v&i cung mot bé day d thi c6 cung trang
thai giao thoa

e VI vay van giao thoa cliing thudc loai van cung
do day.

e Van giao thoa la nhirng dwong tron c6 tAm nam
trén truc thau kinh.

e O diém ti€p xtic bé day ban bang khong nén ta
cé mot diém toi.
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4e. Hé van tron Newton

Néu 1a van tron Newton thi vi tri van toi sang giong nhu ném.
Thoéng thuong yéu cau tim ban kinh van giao thoa:

- sang thi cho ban kinh van sang

r.=2Rd — ,
l - t6i thi cho ban kinh van tbi

Ban kinh cong cua thau kinh

Do6i voi ném khong khi va hé cho van tron Newton, ta quy uéc m=0
ung véi van to1 thir khong (trung vo1 canh ném hoac di€ém ti€p xuc).
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I4e. He van tron Newton: vi du (1)

Mot thiét bi cho van tron Newton, dat trong
khong khi, cé6 ban kinh mat cong thau kinh l1a R =
20 m, ban kinh chu vi thau kinh la a = 5 cm. Bwéc
song anh sang t¢i la A = 0,5 um. Tong sé van toi
(trir diém toi gitra) quan sat dwocla :
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s 8

W 4e, Hé van tron Newton: vi du (2)

e Ban kinh ctuia van & vi tri A |,
c6 bé day d dwoc xac dinh

tw:
r=+R*—(R-d)

VR (R-d)
r=+2Rd —d’

e Vid<< R nén:

r=~2Rd
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I4e. He van tron Newton: vi du (3)

e Hiéu quang trinh:

AL =2d +i
2
e O vitri c6 van tdi thi:
1
AL = (m+—)/1
2
e Suy ra bé day & noi c6 van toi:

_mA
2

d m=0,1,2,...
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I4e. He van tron Newton: vi du (4)

e Ban kinh ctuia van toi thir m:
r=<mAR

A AN o= . r L
e Van toi ngoai cung wng voir < a:

Jm, AR <a —m__<a’/AR

max
e Bac cua van toi ngoai cung thoa:

m < (5.102m)2/(0,5.106m><20m) =250
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Tong két giao thoa (1)

e I[=1+1,+2,/I1,cosA¢
r#Imalx A¢:2mﬂ.
[ =+ m=0+1+2..
I . A¢5:(2m+1)7z

27T

Ap=—AL
9= A
( mA I

max

AL =+ 1 m=0,+1,£2...
m-+— & Imin

2
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Tong két giao thoa (2)

v i

Dn, <n>n,

2) N, <Nn<n,

3N, >n>n,

4)n >n<n,

>

>

.&Lde\/nz—sinzi—E

AL = 2d~/n* —sin?i

AL = 2d~/n? —sin?i

AL = 2d~n? —sin%i + .

A

A


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Tong két giao thoa (3)

Néu 1a mang mong thi thong thuong yéu cau tim d6 day d cia mang
mong, budc song, ... dé cod giao thoa cuc dai hodc cuc ti€u. Luc nay
chi can ap dung:

)

mA [ —— Cucdai

max

AL =< 1 m=0,£1,=2...
[ m-r— 2’ Imin —> Cuc tiéu

2
Chon 1 trong 04 truong hop ¢ slide trude.

mm) Do day d ctia mang mong, budc song, ...
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Tong két giao thoa (4)

Neéu Ia ném thi thong thuong yéu cau tim vi tri van to1, vi tri van
sang, khoang van, goc nghiéng. Lic nay chi can ap dung:

( mA [ —— Cwcdai — d,, -sang

max

AL = < 1 m=0,£1,£2...
A [

[ m+— min —> CL_J’CtiéU —_— dm - tHi

2
Chon 1 trong 04 truong hop ¢ slide trude.

- Khoang van 1a khoang cach giita hai van toi lién tiép hodc hai
van sang lién tiép => goc nghiéng.
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Tong két giao thoa (5)

Néu 1a van tron Newton thi vi tri van toi, sang giong nhu ném.
Thoéng thuong yéu cau tim ban kinh van giao thoa:

- sang thi cho ban kinh van sang

r.=2Rd — ,
l - t6i thi cho ban kinh van tbi

Ban kinh cong cua thau kinh

Do6i voi ném khong khi va hé cho van tron Newton, ta quy uéc m=0
ung véi van to1 thir khong (trung vo1 canh ném hoac di€ém ti€p xuc).
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