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1. Hién tudgng nhiéu xa

1a. Hién twong nhiéu xa

e Nhiéu xa la hién twong séng di vong qua vat
can;

e Sau doé cac phan khac nhau cta séng giao thoa
¢ phia sau vat can, tao nén nhirng vung song
cé bién do cuc dai va cuc tiéu xen ké nhau.
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1. Hién tudgng nhiéu xa

Lo tron Mot khe

Dia tron Nhiéu khe
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1. Hién tudgng nhiéu xa
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1. Hién tudgng nhiéu xa

Mot khe
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2. Nguyén ly Huygens

e Moi diém ma mot mit song dat téi déu cé thé
coi 1a mot nguon phat séng cau thir cap;

e Hinh bao ctia cac mat séng cau thir cap do lai la
moOt mat song moi (Minh hoa).

Mat séng Mat séng
cau thw cap

—— e ——— e ——— — ——

\ Nguon phat

Mat song cau thw
sOng cap
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3a. Hién tuong

3b. Phuong phap ddi cau Fresnel

3a. Tinh chat d6i cau Fresnel
3a. Song thir cap phat tir d6i cau Fresnel

3a. Bién do tong hop khi khong c6 man chan
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3. Nhieu xa qua lo tron

3a. Nhiéu xa qua 16 tron: hién twong

Dung anh sang don sac
phang hay cau.

Van tron, tam trén truc
cua lo.

Cwong do sang giam
nhanh khi ra xa tam
anh.

Minh hoa.

y
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3b. Phwong phap d&i cau Fresnel

/ Mat séng cau X

Po1i Fresnel bac 4

b +4(1/2)

b+2(A/2)
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D&i Fresnel bac 1
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3. Nhieu xa qua lo tron

3¢c. Tinh chat cua cac doi Fresnel

e Néu bac ctia ciac déi khong qua 1on thi tat ca
déu co dién tich bang nhau:

TabA
a+b

AN

e V&ia=S0,b=0B.
e Ban kinh bién ngoai cua doibac m la:

- _\/mabﬁ
4 a+b
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Ban kinh R
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3. Nhieu xa qua lo tron

3d. Séng thir cap phat tir cac ddi Fresnel
Tai diém quan sat B séng thir cap phat tir cac
d&i Fresnel 6 tinh chat sau:
Hai song phat ra tir hai déi lién tiép thi nguwoc
pha nhau,
vl quang trinh cua chung khac nhau mot nwa
budc song.
Bién do séng gan bang nhau,
vi cac d&i c6 dién tich bang nhau,
va khoang cach truyén thi chi thay doi rat it.
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3e. Bién do tong hop khi khong c6 man chan

e Tat ca ciac dd&i Fresnel trén mat soéng déu gii
song dén B, bién do tong hop tai B 1a:

A=A -4, +4,-A4,+..

A :i+[i—zﬁl2 +$]+[£—A4 +£]+...

2 2 2 2 2
1
Am = E( Am—l T Am+1 )
A Khi khong ¢6 man chan, bién do
A ) tong hop bang mot nira bién do

cua doi thir nhat.
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3e. Bién do tong hop khi 16 nhé
P01 Fresnel bac 2

4 "Bla mfjt
A, diém tdi
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3. Nhiéu xa qua 16 tron
3e. Bién do tong hop khi 16 nhé (tt)

e Gia str 10 tron nho chi cho di qua 3 d&i Fresnel

dau tién:
A:i+(i—}1 +£]+[113 :A1+A3
2 2 2 2 2 2

e Néu 16 tron chi cho di qua 4 déi dau tién:

A A A A A A,
A:—1+(—1—A2+—3]+—3—A4: i

2 2 2 2 2 2
4, _|_Am m=135... Soleddidiqua:
A~ 2 2 cuwc dai
A A S6 chan déi di
> ) m=2,4,6... qua: cwec tiéu
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Vi du nhiéu xa qua 16 tron

Chiéu mot chum sang song song, budc song 6.10°(-6)m vudng goc
vO1 man chan c¢6 16 tron ban kinh 0,6mm. Biém M trén truc 16 cach
16 mét khoang bao nhiéu thi M s€ sang nhat?

mabA
r=
a+b
Do chum anh sang song song nén a rat 1on:

ro= 1/ maab;t =+/MmbA

biém M sang nhat khi cho s6 1& d6i cau qua => m=1.
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3. Nhiéu xa qua dia tron

. Nhiéu xa qua mot dia tron.
> Gia su dia tron ban kinh r, che mat m ddi Fresnel dau tién.
> Bién dd dao dong sang tdng hap tai diém A1 :

ad = Qm+1 — Am+-2 e Am+3 — Qm+4 ) -
Am+1 Am+1 Am+3
e = ( - — Am+-2 e
£ s 2

Am+1 Am+3 )
e
2 £

Vi Qmi2 — (

SHACE |
Um+1

= 7
Néu dia che mat nhiéu ddi
thi cudng do sang tai M
thuc té bang khong.
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4. Nhiéu xa trén khe hep

4a. Hién tuong
4b. Céac ngudn thtr cap

4c. V1 tri cac van

4d. Phan b6 cudng d6 sang
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~y
N

4. Nhiéu xa trén khe hep

4a. Nhiéu xa trén khe hep: hién twong

e Soéng t&i phang

Y Lens
don sac. > 0 e
- ()/ e T o
e Man cach xa > -1 _ £

khe: cac tia — | \—i
cung goc lech I

giao thoa nhau.

Incoming
wave
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4b. Cac nguon thir cap
e Chia mat séng trén khe thanh nhiéu dai hep
gidng nhau song song v&i khe;

e Hiéu quang 10 cua hai séng lién tiép bang mot
nwra bwdc song.

'y
Nguon

thoweap 4(1/2)
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4. Nhiéu xa trén khe hep

4b. Cac nguon thir cap (hét)

Tai mot vi tri trén man quan sat, cac song thw
cap co tinh chat:

Cé cung bién do, vi cac nguon thir cap giong
nhau.

Khi géc 1éch 6 = 0 tat ca cac song thir cap déu
cung pha.

Khi géc léch 6 # 0 hai song thir cap lién tiép
ngwoc pha nhau, vi hiéu quang trinh gitra
ching bang A/2.
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4. Nhiéu xa trén khe hep

4¢. Vi tri cac van

'

1/2

___________________________________________________________________________________________

bsin@ =4(A/2)

Thau kinh |} Man quan sat
hoi tu & tiéu dién
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4. Nhiéu xa trén khe hep

4.¢. Vi tri cac van (tt)
e Bién do tong hop & tam O (6 = 0) ludn luon cuc
dai, tao nén van sang trung tam.
e O cac vitri khac (6 # 0) thi bién d0 la:
~ Cuwc tiéu néu s6 nguodn thir cip la chan.
— Cwc dai néu s6 nguon thir cap la lé.

e SO nguodn thir cap dwoc xac dinh tir:

bsiné’:Ni
2
N 2bsiné

A
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4. Nhiéu xa trén khe hep

4c. Vi tri cac van (hét)

e P& c6 cuc ti€u thi N phai 1a mot so chan, N =

2m, hay:
bsin@ =mA m=+11+2...
e Dé c6 cwc dai thi N phai la mot so 1é, N =2m +
1, hay:
bsinéz[m+%]ﬂ, m=1,%t2...

e Trong cong thirc trén ta khong chon m=0vam
= -1 visinf =+ A/2b nam trong van sang trung

M

tam.

ongThanCong.com
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4. Nhiéu xa trén khe hep

4d. Phan bo cwong do sang

@ Cudng dé sang

Cuc dai

Cuc dai
bac cao

sinG =A/2b

Man quan sat
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~ : 91
Trén hinh nhiéu xa qua mot khe hep vi tri trén man quan sat ing voi SIn@ = 2—b

cho van nao? Bac nao?

. « . : mA X . .z .
Cuc tieu nhieuxa bsind=mA =sInf= 5 => SO dirng trwdc b la sO nguyén

=> Theo dé cho |a s ban nguy&n nén phai la cwc dai nhiéu xa

- 1 : 1\A4
bsind={m+= (A :>S|n6?:(m+—j_
2 2)b

So véi diéu kién dé cho ta c6 %=m+% —m=4

=>Van sang bac 4
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my A

ieu khe hep

w5, Nhieu xa tren nh

5a. Nhiéu xa trén nhiéu khe hep
5b. Vi tri cuc dai, cuc tiéu
5¢. Phan bo cuong do sang

5d. Ung dung cta cach tur
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my A

ieu khe hep

¥5=*5. Nhieu xa tren nh

5a. Nhiéu xa trén nhiéu khe

e Xét hé c6 N Kkhe song N
song, bé rong b, khoang > ||
cach gitra hai khe lién EENY R4 P ¢
tiép 1a d. od

. - " II'I
. X A . A :+ '-.\ I Ih-
e Nhiéu xa tren nhieu khe g AL R\
N n , X | | /;‘,-? ./ .f
la sw ket hop cua nhieu H ‘;A
xa trén tirng khe va giao gl VAL

thoa gitra cac khe. st PaV,

e Khi N rat 16n hé dwoc goi > k
lacachtr,condlachuky = |~
cua cach tu. —
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o X iéu khe hep

3.%5. Nhiéu xa trén nh

5h. Vi tri cuc dai, cwc tiéu
e Cuc dai trung tam trng voi goc lech 6 = 0.

e Cic cuc tiéu chinh (do nhiéu xa trén mot khe):

bsin@=mA| m =%1,%2...

e Cac cuc dai chinh (do giao thoa gitra cac khe) :

dsind=m,A m,=x1,£2...

e Gilra hai cwc dai chinh lién tiép con c6 (N - 1)
cwe tieu phu va (N - 2) cwe dai phu.
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my A

ieu khe hep

~>5. Nhieu xa trén nh

5¢. Phdn bd cwong do sang

Mot khe e ! o Cwong do do
// \ nhiéu xa trén
\ mot khe
\ e La hinh bao
20 15 10 5 0 5 |;r:=!’|?:-;0 CﬁaN Cu(\)’ng dé\)
e LS nhiéu xa qua
Relative [intensity nhiéu khe.

Nhiéu khe

20 15 10 5 0 5 10 15 20
0 (degrees)

ongThanCong.
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SO0 khe trong cach tu

Gitra hai cuec tiéu chinh co cac cuwc dai chinh, cuwc dai
phu, cwc tieu phu.

Néu cwe tiéu chinh tring véi cwe dai chinh thi sé khéng
guan sat dwoc cwe dai chinh.

Gitra hai cwe dai chinh ¢6 cac cwc dai phu.
Gitra hai cwc dai phu la cuc tiéu phu.
Néu hé c6 N khe thi gitra hai cwe dai chinh ké tiép co:

N-1 cwc tiéu phu

N-2 cwc dai phu.

ongThanCong.com
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my A

o . e e
2>5. Nhieu xa tren nhieu khe hep

5d. U'ng dung cua cach ti
e Vi cic cuc dai rat ro nét va sang nén cach t
nhiéu xa dwoc dung deé:
- Phan tich anh sang thanh 4nh sang don sac.
— Phéan tich ph6 anh sang phat tir vat chat.
- Po budc song anh sang.

Pho nguyén
tw Hydro
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Mét cach tir nhiéu xa c6 3 khe hep, chu ky 6m, bé rong moi khe 1,2,m. Anh sang
don sac budc séng 0,6 umhiéu thang goc véi mat cach tlr. S6 cwe dai chinh tbi da
cho b&i cach tr co thé quan sat dwoc 1a?

) . mA 6 _10 e ~
Cuwc dai nhiéu xa SIHQZTS]. :m<z ﬁ =10 = m=9 =>Cb=9.2+1=19
. b 12
Cuwc tieu chinh  sin@ = k/1<1 =>Kk<—= =k=1
b A 06
G O A_ A
Cuwc tiéu chinh tring véi cwe dai chinh ma =K B — m =5k

Néu k=1 thi m=5 thda diéu kién m<10. Tt k=2 tr& di loai. Nhw vay co 02 vi tri trung
dé la k=1 va k=-1.

Téng cwc dai quan sat dwoc 19-2=17
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6a. Nhicu xa tia X
6b. Binh luat Bragg
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6. Nhiéu xa trén tia X
6a. Nhiéu xa tia X

e Tia X c6 bwdc séng co Angstrom (1 A = 10 19
A s A? . A A ’ 7 .~ ’
m) nen co the nhiéu xa tren cac khe o gitra cac
nguyén ti, phan tr cau tao nén vat chat.

e Dung anh nhiéu xa tia X trén vat chit, cic nha
khoa hoc ¢6 thé xac dinh dwoc cau triuc caa vat

chat.

Anh nhiéu xa tia X ctia DNA
ool vy cho Crick va Watson
(1953) vé ciu tric chudi
xoan kép.

Tw do mot nganh maoi ra doi

- Sinh hoc phan tu.

m/taili eudientucntt
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6b. Dinh luat Bragg

e CAc cuc dai nhiéu xa tia X trén tinh thé dwoc
xac dinh boi dinh luat Bragg:

2dsin@ =mA m=0,t1,%2...

nguyén tuw
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