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Chwong 9: NHIEU XA ANH SANG
NOi dung
Hién twong nhiéu xa anh sang
Nhiéu xa qua moét khe hep

Nhiéu xa qua nhiéu khe hep va cach t
Nang suat phan ly cta dung cu quang hoc
Chuan dau ra

e Hiéu duwoc cac khai niém co ban vé nhiéu xa as.
eNam dworc cac dinh luat co ban vé nhiéu xa as.

«Van dung giai cic bai toan cu thé vé nhiéu xa: nhiéu xa
song phang, nhiéu xajh song cau, nhiéu xa qua tinh
the...
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NOI DUNG

xkk
| — Khai niém vé hién twong nxas

Il - Phwong phap d&i cau Fresnel

Il — Nhiéu xa ctia séng cau qua cac vat can
IV — Nhiéu xa ctia séng phang (Fraunhofer)
V — Gi#i han nhiéu xa

VI — Nhiéu xa cua tia X trén tinh thé

VIl - ng dung hién twong nhiéu xa anh sang
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| — KHAI NIEM VE NXAS
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| - KHAI NIEM VE NXAS

Wall
Serean
af -asdged
"SFado.
Wall
) -'I;-".'axrel?ngth Screen
AN
™,
Fuzzy
shaddw

Hien tuwong nhieu xa anh sang
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| - KHAI NIEM VE NXAS

(E)

(P) (E)

Hién twong NXAS Ia hién twong AS bi léch khéi
phwong truyén thang khi di gan cac vat can.

NX gay b&i séng phang goi 1a NX Fraunhofer. Trai lai la
NX Fresnel. Chung ta sé tim hiéu NX qua 16 trén, man
tron, khe hep va NX trén mang tinh the.

Van NX thwe chat 1a van GT do nhirng tia NX gay ra.
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Il — PP POl CAU FRESNEL
Bo tri thi nghiém
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Il — PP DOl CAU FRESNEL
Phan bo cwdng dd anh NX

Anh NX c6 tinh d6i xtirng
tam M.

Tam M co luc sang, luc
toi, tuy theo ban kinh 16
tron va khoang cach tw
10 tron téi man quan sat.
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b+3% Il — PP DOl CAU
a, FRESNEL
b+25 Cach chia déi
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Il — PP DOl CAU FRESNEL
Tinh ban kinh r, cha déi cau Fresnel:

A kb
¥ =R*=(R-h,)*=(b+k>)*~(b+h,)* =h, =
k a k 2 ‘ “ 2(R+b)
1 B Ban kinh ciia d&i cau thir k:
Kk
%’ b+k \/kka
2 . ~2Rh, =
p :rk ‘ \/ ‘ R+b
\J 1 h
3 Dién tich cia cac doi  |AS = mARD
r cau b%mg nhau: R+Db

- B, Lwuy: Néulo tron co tat ca la n doi
z ' thi ban kinh r cua 16 tron chinh la
b, ban kinh r,cua déi tht* n: r =r,
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Il — PP DOl CAU FRESNEL
Tinh bién dé téng hop ‘
Dao dong sang tai M do hai déi ké nhau goi toi s€ ngworc
pha nhau. Vi thé, bién d¢ song tai M la:
a,, =a,—a,+a,—a,+..ta,

dq

Bién d¢ song a, do déi thw K géi téi M sé
giam dan khi chi s k ting (a, > a, > a, >
.... > a.), nhung giam cham. Vi thé ta coi
a, la trung binh cong cua a, , va a,,;.

b M. a :ak—1+ak+1

a, ,a a a k a 2 a
a=—+(=F-a,+2)+(=2-a, +2)+.. 20

2 (2 ; 2) (2 X 2) 2

9. — dq I d, (dau “+” khi n 1&;
M __? dau “-” khi n chén)

com/tailieudientucntt
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Il — NX (FRESNEL) SONG CAU QUA LO TRON

Bieén do va cwong do sang tai M

2
d a d a
Ay = 14+ -0 :>|=a§/|: — LS
2 2 2 2
Néu 16 tron qua 1én: sé déi rat 1om (a,<< a,, 5 o
nhw khg che): cwong do sang tai M chi bang | =a,, = ? =l
Y4 cwong do sang caa déi thir nhat gay ra:
2
X A ’ A 12 & \ e R 7 a a
Lo tron chira so 1é doi, M la diém sang. | :ai/l :( 21 + 2” j > |O
Khi 16 tron chi ¢ mét déi:

| = a12 =1, =41, Cuong dj sing tai M gap 4 lan I, (khong che)

L tron chita s6 chin déi, M 13 diém toi.
Khi 16 tron chi co hai doi, M la toi nhat:

(al_an
2 2

2
j<|0

2

| =a
1= & _22 | L0 3
uu 2 2 https:/f

ongThanCong.com

com/tailieudi
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Il — NX (FRESNEL) SONG CAU QUA LO TRON

Vi du 1: Tinh so6 déi cau Fresnel chira trong 16 tron c6
ban kinh 2mm trong truwong hop song téi 1a song phing
¢6 bwéc séng 0,5um va man quan sat cach 16 tron 1m.
Suy ra tam anh NX la diém sang hay t6i? Pé tam anh NX
toi nhat thi ban kinh 1 tron phai bang bao nhiéu?

Giai:

Vi song phﬁng nén R ~ oo nén

\/ R +b
= -
kb 0,5.10°.10
(Piém t6i)

" Toi nhat k 2:> F=1mm
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Il — NX FRESNEL QUA DIA (MAN) TRON

1 — Thi nghiém
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il

Két qua

Tam anh NX luén
c6 moét cham
sang (cham sang
Fresnel)
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Il — NX FRESNEL QUA DIA (MAN) TRON
2 — Giai thich ket qua
Gia st dia tron chan hét k d6i cau
Fresnel thi bién d¢ sang ta1 M chi
do cac d6i cau thu k +1, k +2, ...
g01 to1.

b M

k+1
aM -|- ak+l _|_ a a'k+1
5 2 T2 2

2
Cuon 2 d ,
py BE Ay = ( k+1j Vay tai M luon l1a diém sang

do sang
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IV — NX FRAUNHOFER (QUA MOT KHE HEP)
Bo tri thi nghiém

b: d6 réng khe hep

0: goc nhiéu xa

sin@

\
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IV — NX FRAUNHOFER (QUA MOT KHE HEP)

5-B,8 =i A2 E
SING SInNO| 4
o 1a do rong M
dai Fresnel 0
trén khe AB S
Y
L,

Yy Y Y Y Y

ongThanCol

So déi phang (dai)
chwra trong khe AB

n_AB_b_stinO

O O A

n 1é: M 1a diém sang (cuc dai)

n chan: M la diém toi (cuc tieu)
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IV — NX FRAUNHOFER (QUA MOT KHE HEP)
Giai thich két qua
Tai F, tat ca séng do khe AB g&i t&i déu dong pha,
nén cwong do sang manh nhat.
Vi tri cac cwe tiéu nx théa mén dieu kién so dai
sang dwoc chia trong doan AB la so6 chan: n = 2k

2bsin 0
A

Vi tri cac cwe dai NX théa man diéu kién so dai
sang dwoc chia trong doan AB la s6 lé: n =2k + 1

ZbSInezzk-l—l:)Slne:(Zk‘l'l)A Vol k=1, £2, +3, ..

A 2b

=2k =5sIn0 = k% Vi k = +1, +2, +3. ...
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IV — NX FRAUNHOFER (QUA MOT KHE HEP)
Phan bo cwéng dé anh NX 4 1

*Van NX doi xtmg qua tiéu \IO
diém F cua TK L,
*Tai F sang nhat: cuc dai gilra
|, = 0,045I,
*Cuc dai1 khac JW .
12 ~ e i ; =
giam nhanbh. 2 ] A0 % 2%  sin®
37»; 5\

2b 2b

: A
Vi tri cac cwc dai théa: sin0=(2k +1)2—b (k=1£2;43)

Vi tri cac cwe tiéu théa:  |sing = L (k =£1;£2; +3)
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IV — NX FRAUNHOFER (QUA MOT KHE HEP)
Hinh dang van nhiéu xa

Néu nguon sang S 1a mot diém sang thi anh cia no tai tiéu
dién cua L, phai la mot diém sang S', néu S la mot khe sang
thi anh la mét vach sang dong dang véi khe.

Anh sang qua khe AB c6 hién tugng nhiéu xa nén anh thu
duoc s€ phirc tap hon:

+ Néu nguodn 1a mot diém thi anh nhiéu xa do mot khe hep s&
la mot day diém sang va to1 xen k€& nhau.

+ Néu ngudn 1a mot khe hep song song véi khe nhiéu xa thi
anh nhiéu xa gom nhimg vach sang c6 cuong do giam dan,
song song va cach nhau bang nhig khoang toi. Van sang
trung tAm rong gap doi nhitng van sang khac

ailieudientucntt
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IV — NX FRAUNHOFER (QUA MOT KHE HEP)
Anh hwéng do rong cta khe NX

Khi d6 rong b cua khe AB gidm
thi d6 rong cua anh NX tang Ién,
khi d6, van trung tdm dan dan trai
rong ra va chiém toan bd man
guan sat. Néu b = A, thi sino =1,
0 = 90° cuc tiéu thtr nhat s& chay
ra tan mép man quan sat. b6 rong
ctia van trung tam tang Ién vo han
(duong 1).

sing
Hinh 2.10

Tang dan d6 rong b ctia khe thi vi tri cac cuc tiéu cang dich
lai gan tam, van trung tam hep dan va sang hon (duong 2)
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Vi du 2: Mot chim tia sdng don sac song song bude s6Ng
A = 0,5 pm chiéu thang goc véi mot khe hep co bé rong b = 1
um. Héi cue tiéu nhiéu xa dau tién dwee quan sat dwéi goc
nhiéu xa bang bao nhiéu? Tinh d§ rong cia van sang chinh
giira (khoang cach giira 2 cuc tiéu bac nhat), biét thau kinh
héi tu L, co tieu cw 50cm.

Giai

CT NX dau tién (k=1)

Sin6=k%=0,5:>6=300

Do réng cua VS chinh giira: AX = 2f 1g0 =57, 7cm

m/taili eudientucn
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IV — NX FRAUNHOFER (QUA NHIEU KHE HEP)
Nhiéu xa do nhiéu khe — cach ttr nhiéu xa

Bo tri thi nghiém

b: d6 rong khe hep
d: khoang céach
gitra 2 khe lién tiép
(chu ki cua cach
tw)

0: g6c nhiéu xa

ccccccccccccccccc
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IV — NX FRAUNHOFER (QUA n KHE HEP)
1. NX do nhiéu khe

b E

L, vl
-
—

>

> ,

‘ \ /
. aeR X. ) : A
M Ia diem toi khi: sm€)=kE K=+4142...

La cac cwec tieu nhiéu xa, goi la cwc tiéu chinh.


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

IV — NX FRAUNHOFER (QUA n KHE HEP)
Xét s phan bo cwong do sang giira hai cuec tiéu:
Hiéu quang 10 gilra hai khe:

AL =dsIin0O

CDGT khi AL =k’'A
= I}\‘ 4
—sSIn0 =k a; k' =0:+1+2:...

Piém CP la nhirng diém sang

Cac diém sang goi la céac
cwc dai chinh. Vid > b nén
k’ > k, ta sé c6 nhiéu cwc
dai GT giira hai cwc tiéu
chinh (Cwc dai chinh)

ongThanCong.com

el
CTGT khi AL:(k +§)k
:>sin€):(k’+lj&;k’:0;il;i2;...
2 /d

Piém CT chwa chac la diém toéi

+ Néu so6 khe chan = cac dao
déng khir nhau = |a diém toi.
+ Néu so khe 1é > khe thir Ié
khéng bi khor > Co6 van sang
cwdng dd yéu (Cwc dai phu)
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IV — NX FRAUNHOFER (QUA n KHE HEP)
Po thi phan bo cu’(rng do sang qua nhleu khe

A & T
gua 1 khe 7/cf) chinh

CT chinh (CT NX)
+ Néu cO n khe hep thi gitra hai CP chinh lién tiép c6 (n — 2) CP
phu va (n-1) CT phu.
+ Néu so khe rat 16m va d§ rong khe rat hep thi cac CP phu mo
dan roi tat han, cac CP chinh c6 cwong do bang nhau (cach tir
NX). P& quan sat dwgc cac CD chinh thiA <d.

com/tailieudientucntt
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IV — NX FRAUNHOFER (QUA n KHE HEP)
2. Cach tor NX

+ Cach tir nhiéu xa la tap hop cac khe hep glong nhau, //,
cach déu nhau va cling nam trén mot miit phang.

+ Khoang cach d giira hai khe lién tlep dwoce goi la chu Ki
cua cach tir, mat do khe n la s6 khe ciia cach ti trén mot
don vi do dai:

E 1 = = =
d

+ Néu cach tir dai £ va mat do
khe n thi so khe cach tir 1a: dgpguuudygyudl

N =

N=n=" d
d
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IV — NX FRAUNHOFER (QUA n KHE HEP)

Co hai loai cach tw

Cach tir truyén qua Cach tw phan xa
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IV — NX FRAUNHOFER (QUA n KHE HEP)

Vi du 3: Quan sat anh nhiéu xa Fraunhofer qua 3 khe

hep c6 bé rong moi khe 1a 1,5um va khoang cach giira 2

Khe lién tiep la 4,5um. Bwéc song anh sang la 0,6pm.

a) X4ac dinh goc nhiéu xa wng véi cue dai chinh bac 2.

b) Trong khoéng giira 2 cwe tiéu chinh (cwe tiéu nhiéu xa)
bac nhat, co toi da may cwc dai chinh?

¢) Giira hai cwe dai chinh lién tiép, cO may cuc dai phu
va may cuwe tiéu phu?

Giai
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A 2.0,6
a) Vi tri cwc dai bac 2 théa:SIN6 = kE:4—5_O’267 = 0=155"

b) S6 cwc dai chinh & gitra 2 cwc tiéu nx dau tién:
T"-..___ Vi tri cwe tiéu NX dau tién:

SINO = k&:% 0,4
b 15

Vi tri cac cwc dai chinh:

sing, = k' = 9:°
d 45

et R

Chi xét cac cwe dai chinh nam trong khoang giira 2 cuc tiéu
NX dau tién thi:

sin®, | <|sin6| < k' <3
= k'=0;11,+2 Vvay, c6 5 cwe dai chinh.

c) Giltra 2 cwc dai Cl]ihh co(n-2)=(3-2)=1cwc dai phu va
co (n —1) =2 cwec tieu phu.

ongThanCong.com https://fb.com/tailieudientucntt
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IV — NX FRAUNHOFER (QUA n KHE HEP)

Vi du 4: Mot cach tir c6 chu ki d =2um

a) Tinh so Khe trén mot centimet chiéu dai cach ti.

b) Tinh bwdc song lom nhat c6 thé quan sat dwoc trong
quang pho cho boi cach tw do.

¢) Néu bé rong moéi khe 1a b = 0,8um va anh sang don sac
co buoc song A =0 6um chiéu thang goc vao mat cach
tw thi trong khoang gitra 2 cuec tieu NX dau tién, cé
bao nhiéu cwe dai chinh c6 thé quan sat dwoc?

Giai
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a) SO0 khe trén méi centimet

n=t-_L __5000 (khe/cm)
d 2.10
b) Buéc song 16n nhat
sin@ = k%:k: asin® _ 5 _d=2um
¢) So cwe dai chinh giira 2 CT NX dau tién
; : A
Vtri CT NX dau tién: SINO = 5
Vtri cuc dai chinh: Sin @, = (’%
ma: : : K| 1
sin®,| <|sinf| < — <=
d 2 °
=K |<k==—=25 =K=0;+1+2
K b 0,8

Vay co S cuc dai chinh co thé quan sat dwgrc
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V — GIO1 HAN NHIEU XA

Chuan Rayleigh dé c6 thé . |
tach bi€t hai nguon sang la s>‘<*z__
cuc tiéu thwr nhat caa mot “ 7o T

anh NX trung voéi cwc dai
trung tam cuaa anh kia

in@, = 122

D khong phan giai dwoc  viea du phan giai phdn giai
Hinh 9.15a

Hai nguon sang cach nhau
n6ng qua 0, sé khong thé
nan biét dwoc cho du do
n6ng dai 16n dén bao nhiéu

m/tailieudientucntt
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V — GIO1 HAN NHIEU XA

Néu hai vat céach
nhau mét khoang
d va cach ngweoi
guan sat L thi goc
gitra chung:

(d, 1a d6 tadch nhé nhat cta cac vat, dé co thé
phan biet dworc )
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VI — NHIEU XA TIA X TREN TINH THE

Hiéu quang 10
L,— L, =2d.sin

Vi tri cac cwc dai thoa dinh luat Vulf - Bragg
L,— L, =2d.sinB = kA
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VI — NHIEU XA TIA X TREN TINH THE

Vi du 5: Pé nghién ctru cau tric ciia tinh thé hai chiéu,
nguoi ta chiéu vao tinh thé myt chum tia Rongen c6
buwéc séng 15pm va quan sat anh nhiéu xa cia no. Két
qua, cwe dai NX bac nhat @ng véi géc nhiéu xa 6 = 30°.
Tinh hing s6 mang tinh thé?

Giai

Theo dinh luat Vulf — Bragg:

L,— L, =2d.sinB = kA
KA 1.15
=>0=—=——
2sIn0  2.sin30

=15pm

/Ifb.com/tailieudientucntt
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VIl — NG DUNG HIEN TUONG NHIEU XA AS

Phan tich quang phé bang cach tir NX

Nghién ctru cau tric mang tinh thé bang nhiéu
xa tia X

Nghién clru ning suat phan li cac dung cu
quang hoc
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