Nhiéu xa anh sang
ZincMutation

Ngay 29 thang 9 nam 2021

Tém tit noi dung

Nhiéu xa 1a hién tugng quan sat duge khi séng lan truyeén qua khe nhé hodc mép vat can
(rd nhat véi cac vat can c6 kich thude tuong duong véi bude séng), trong dé séng bi lech
huéng lan truyen, lan tod vé moi phia tit vi tri vat can, v tir giao thoa véi cac séng khac
lan ra tit vat can. Trong Vat Ii c6 dién hien tugng nhiéu xa xdy ra do cach ma séng dude lan
truyen; n6 dugc mo ta bdi Nguyen 1i Huyghens - Fresnel va Nguyén 1i chong chap. Sy truyén
clia séng c6 thé duge hinh dung bing cach coi moi chat diém trong moi truong truyén ciia
dau séng 1a mot nguon diém clia mot song cau thi cap.

Nhiéu xa séng phang (Fraunhofer)
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Hinh 1: Nhiéu xa ctia khe ¢6 do rong
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1.1 Giao thoa ciaa N khe hep

Dé tiep can dén hién tuong giao thoa, dau tién ta sé tim phan bé cudng do sang trén man ctia hé
N khe hep cach déu nhau mot khodng a nhé duge lap dit nhu thi nghiem Young.

Hiéu quang trinh ctia hai tia sang gan nhu song song la: Al = asina ~ % +y- Do léch pha cua hai

tia sang ctia hai khe lién tiép la: ¢ = QTWAZ = %f Y

*Céach 1: Phuong phap gian do vector

Hinh 2: Gidn do vector ciia giao thao N khe hep

Tit gidn do, ta tinh duge ban kinh clia vong tron la:

Bién do dao dong clia séng tong hop trén man la:

N sin ¢
ET:2RSiH—¢:E0 N i
2 sin &
Cuong do séng tong hop trén man theo y la:
1 sin? &2
I=_(E3)=1- 2z
2< ) 0 sin2§

*Céach 2: Phuong phap sé phiic
St dung phuong trinh ctia Euler, ta sé chuyén ham dao dong thanh ham phiic:

B — Eoei(kas—wt) + Eoei(kz—wt+¢) + Eoei(kz—wt+2¢) NS Egei(kx_Wt+(N_1)¢).
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N-1 N v
E* = Z E'Oei(ka:fwt+n¢>) — E'Oei(kxfwt) . M—_l —E ei(k:rfwt+%¢) ) sin — '
" e =1 sin%

Li do séng tong hop trén man la:

N—1¢) . sin%

2 sin% .

E =R(E") = Eycos (k‘x —wt +

Cuong do séng tong hop trén man la:
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Tt d6, ta c6 mot cong thitc rat quan trong vé phan bé cuong do sang trén man la:

S smtRsin? ()
=0T 9 A0 T S a0
sm” 5 sin® (35 - ¥)

1.2 Nhiéu xa khe c6 do rong

Ta sé xét sit phan bd cuong do sang trén man ctia mot khe c6 do rong b khong nhé. Khi do, ta sé
coi nhu mot khe c6 do rong 1a hé vo s6 khe hep cach nhau mot khodng rat nhé a.

Diéu d6 c6 nghia la: b= N -a, N — co.

Tit cong thitc phan bd cudng do ¢ phan 1.1, ta co:
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Hinh 3: Phan b6 cuong do sang trén man bdi nhidu xa mot khe
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Ta sé tim duge nhitng cyc dai nhiéu xa khi ta dao ham ham [ theo bidu thiic trong ham lugng
giac, sau mot vai bién ddi ta tim dudc tai do:

tan (2.} = T
M\ Y)Y

1.3 Nhiéu xa cta hai khe c6 d6 rong
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Hinh 4: Phan b6 cuong do sang trén man bdéi nhiéu xa hai khe

Ta sé xét sit phan bd cuong do sang trén man clia hé hai khe c¢6 do rong b cach nhau mot khodng
a sao cho b < a. Sau mot vai phép bién doi toan hoc don gidn, ta co:

b
I =41 - cos® <;\T—gy) - sinc? (:—Dy> :

2 Do phan giai cua cac dung cu quang hoc

Ta xét mot dung cu quang hoc, vi du mot vat kinh c6 khau do (dudng kinh) 1a D ctia mot kinh
thién vin. Rayleigh da dé ra mot tieu chuan nhu sau: Hai 4nh nhiéu xa con c¢6 thé phan biet duge
néu tam cia cyc dai trung tam nay nam trén mép ciia cyc dai trung tam kia.

Tt do, ta sé suy ra dudge goc trong nhd nhat 6, giita hai ngoi sao ma ta con c6 thé phan biet duge
anh ctia ching trong kinh thien van dude goi 1a ndng sudt phan gidi cia kinh thién van do,
va théa man tiéu chuan Rayleigh:

A
ing,, ~0, =122 |
Sin D

Tt dé ta c6 thé thay khau do vat kinh cang 16n, hay ta sit dung anh sang c¢6 budc séng cang nho
thi ning suat phan giai ciia dung cu cang cao.
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Hinh 5: Tiéu chuan Rayleigh

3 CaAch tr nhiéu xa

Heé nhiéu xa N khe c6 do rong b va cach déu nhau mot khoang a duge goi 1a cach tit nhiéu xa, véi
N 1a s6 cach t1.

Orders of diffracted light

Diffraction grating

Incident

Grating normal

angle, &

Hinh 6: Cach tu nhiéu xa

Tit cong thite ¢ phan 1, ta c6 thé suy ra duge phan b cuong do sang trén man do cach tit nhiéu

Xa gay ra:
: .2 (Nwa
sin . b
]:]()M.Sin(?(ﬂ y) ,

sin® (22 - y) AD

Cach tit nhiéu xa c6 tng dung rat 16n va duge st dung rat phd bién va chii yéu trong cac méy
quang pho kha kién, c6 do chinh x4c cao va 16 nét hon so véi méy quang pho ling kinh.
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4 Nhiéu xa tia X

Hinh 7: Nhiéu xa tia X

Ta ban chiim tia X léch mot goc 6 so véi bé mat mot cau tric ran c6 khoang cach lien két gitta
hai phan tit 1& d, khi d6 chiim tia X sé bi nhiéu xa tan xa di vao may thu.

Hiéu quang trinh gi hai chum tia X la:
Al = 2dsin 6

Ta ¢6 nhitng van sang tai vi tri sao cho:

2dsinf =mA (meZ)|

Day chinh 13 dinh ludt Bragg vé nhiéu xa tia X.

Nhiéu xa tia X ciing c6 rat nhiéu tng dung, vd duge ap dung trong may quang pho tia X, ding
dé phan tich thanh phan nguyén t6 trong mot vat liéu rin.
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