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KHAO SAT SU NHIEU XA CUA SONG PHANG QUA TAM POI FRESNEL

Hoang Thi Lan Huong
Hoc vién Cong nghé¢ Buru chinh Vién théng

Tom tiit: Giao thoa va nhiéu xa dnh sang la nhitng hién twong thé hién tinh chdt séng ciia anh sang. Nhiéu xa dnh sang
xay ra khi song anh sang di qua mot goc hodc mot khe/hoc co kich thuoc xap xi hodc nho hon buoc song cua anh sang do.
Thi nghiém nay trinh bay hién twong nhiéu xa anh sang théng qua vung Fresnel.

Tir khoa: Fresnel, nhieu xa, ban vung.

INVESTIGATION OF PLANE WAVE DIFFRACTION THROUGH
A FRESNEL ZONE PLATE

Hoang Thi Lan Huong
Posts and Telecommunications Institute of Technology

Abstract: Interference and diffraction of light are phenomena that exhibit the wave properties of light. Diffraction of
light occurs when a light wave passes by a corner or through an opening or slit that is physically the approximate size of,
or even smaller than that light's wavelength. This experiment presents the diffraction of light through the Fresnel’s zone.
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I. PAT VAN PE

Gidng nhu hién tugng giao thoa anh sang, hién
tuong nhiéu xa anh séng ciling 1a mdt hién tugng
thé hién anh sang c6 tinh chat song. Nhiu xa
anh sang 1a hién tugng cdc tia sang bi 1éch khoi
phuong truyén thang khi gip cac vat can cé kich
thudc nho. Co thé giai thich dinh tinh hién tugng
nhiéu xa anh sang nhu sau: Khi tia sing gip mot
vat can trong sudt hodc duc, mot vung clia mat
song bi bién d6i vé bién d6 hodc pha, khi d6 nhiéu
xa s€ xdy ra. Bai bdo nay khdo sat hién tuong
nhidu xa cta séng anh sang phang qua tdm doi
Fresnel va st dung phuong phap déi cau Fresnel
dé khao sat dinh lugng hién tuong trén.

II. NOI DUNG NGHIEN CUU

2.1. Co s ly thuyét

Tam d6i Fresnel 1a mot kinh tron duc c6 cac
vanh tron sang, tdi xen k& nhau, ban kinh cach
nhau mot nira bude song (hinh 1). Vanh tron sang
cho anh sang truyén qua, goi 1 nhiing d6i sang,
con vanh tron t6i khong cho nh sang truyén qua,
goi 1a déi tdi.

Hinh 1. Céu triic tam déi Fresnel
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Khi chiéu chum anh sang don sic, song song
qua tam doi Fresnel, chung sé bi nhiéu xa. Trén
man quan sat thu duoc nhitng vong tron dong tim
sang, t0i xen k& nhau.

Xét diém P tai tdm nhiu xa. Theo nguyén
ly Huyghen, mdi d6i sang khi dugc anh sang tir
ngudn chiéu t&i s& trd thanh ngudn phat sang thir
cap giri 4nh sang dén diém P. Khoang cach ctia hai
ddi cau ké tiép t6i diém P khac nhau A/2 Céc
d6i cau déu ndm trén mat song , nghia 13 pha dao
dong cua tat ca cac diém trén moi d6i cAu déu nhu
nhau. Két qua, hiéu pha cta hai dao dong sang do
hai d6i cau ké tiép gy ra tai P la:

Ap = 2_72-(141 —-L,) :2_ﬂi =7 (1)
A A 2

Nhu véy hai dao dong sang do hai d6i cau ké
tiép gy ra tai P ngugc pha nhau nén chung sé
khir 1an nhau. Vi P ¢ kha xa mit song, ta coi cac
dao dong sang do cac d6i cau gy ra tai P cling
phuong, do d6 dao dong sang tong hop do cac doi
gay ra tai P s€ la:

a=a,—a,ta,—a,+..xa, ()
Trong d6 am la bién d¢ dao dong sang cua doi
cau thr m giri dén P va dau “ +” néu d6i m 1a 1é va
dau “~” néu d6i m 1a chén.
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Tir (2) va (3), ta co thé viét:
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Lay dau “ +” néu déi m 1a 1¢ va dau néu
d6i m 1a chdn. Dic biét néu m =1 thi tai tim nhiéu
xa 14 sang nhét va tai tim nhiéu xa 13 toi nhat néu
m=2.

Tom lai diém P c6 thé sang hodc tdi tiy theo vi
tri ctia tAm nhiéu xa P. Trong bai thi nghiém nay
khao sat cuong do sang tai tim nhiéu xa khi thay
ddi vi tri tam nhiéu xa P.

Nhu vay khi di chuyén diém P lai gan hoic ra
xa tim doi thi tai diém P s& quan sat thiy cuong
d6 sang, t6i luan phién nhau.

Goi P1 1a diém tai tim nhidu xa sang nhét, va
hi€u quang 1§ cua hai tia sang phat di tir hai déi
sang lién tiép bang mot nira budc song, khoang
cach tir tim d6i dén P1 1a f1, nhu vay khoang cach
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tir doi thtr nhat dén P1 1a
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2.2. Thiét bi thi nghiém

- Bén laser He — Ne ImW, 220 V, budc song A
= 632,8 nm.

- Tam d6i Fresnel c6 ban kinh d6i thir nhét 1a
rl =0,6mm.

- B6 ga thi nghiém.

(vi A rit nho, do d6 bo qua A2).
Goi Pm1a diém tai d6 tdm nhicu xa la van sang
bac m. Khoang cach tr tam doi dén Pm 1a fm,

(fm +m§]

" :[fm +ij [ =fi mmm%zzﬁf .4 (0)

khoang cach tir d¢i thir nhat dén Pm 14
. Ap dung Pitago ta co:

T (5)va (6)tacod: véim=1,3,5,...

fm:% V0’1m=1,3,5,... (7)

- I3 \ . 1o A A <A y, ﬂ
Mait khac vi hai déi cau lién tiép cach nhau —
, do d6 ban kinh rm cita d6i thir m la: 2

2

A
T = (fl * ’"Ej — RS2 )
Thay (7) vao (8) ta dugc ban kinh cta daoi thi
m la:
Vy =my [, A (9)
— fy —i

- Céc thau kinh héi tu tiéu cyr 20 mm (L1), 50
mm (L2),100 mm (L3), 50 mm (L4).

- Man quan sat thuy tinh va kinh phan cuc.

- Ray quang hoc.

B thi nghiém dugc lap rap nhu hinh 3.
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Hinh 3. So do thi nghiém khao sat sw nhiéu xa ciia séng phang qua déi cau Fresnel

Hinh 3 cho thdy chum laser duoc mé rong
nhd hé thau kinh Li1,L2,L3, dé dugc chum sang c6
duong kinh khoang 5mm. Quan sat qua thiu kinh
L4 thay hinh anh nhiéu xa trén man 14 nhirng vong
tron sang, toi xen k& nhau.

Pé x4c dinh ban kinh cua cac d6i 16 1, 13, T5,..
thi sau khi chinh duoc hé van nhiéu xa, di chuyén
d6ng thoi thau kinh L4 va man quan sat dén diém
P1, khoang cach tir P1 dén tAm dai 1a fi. Sau d6
chuyén ddng thoi thau kinh Ls va man quan sat
lai gén tAm d6i sao cho tAm nhiéu xa lai sang 10,
diém d6 chinh 1a P3, va khoang céach tir P3 dén tam
doi goi 1a f3, tuong tu nhu vay xac dinh vi tri cac

diém Ps, P7,.. tuong trng vai vi tri tai do tam nhiéu
xa 1a van sang ké tiép, sau d6 thay cac gia tri fi,
f3, 5 ,..vao (5) xac dinh dugc ban kinh r1, 13, 15,...
Pé xac dinh ban kinh cua cac ddi cho van toi
d6 13 12, 14,.. di chuyén hé thiu kinh L4 va man
quan sat vé diém P1, sau dotir P1 di chuyén hé thau
kinh L+ va man quan sat lai gan tim d&i dén vi tri
tam nhiu xa cho van tdi, diém do 1a Pa, khoang
cach tir P> dén tdm d6i 1a £, twong tu nhu vay xac
dinh vi tri cac diém Pa... twong tmg v6i vi tri tai d6
tam nhiéu xa 1 van ti ké tiép, sau d6 thay cac gia
tri 2, 4 ,..vao (5) xé&c dinh dugc ban kinh r2, r4...
2.3. Két qua thi nghi¢m

Bdng 1: Khodng cdch tir tam nhiéu xa dén tam déi

m f (mm) rmv (mm) rer (mm)
1 583 0,61 0,6
2 293 0,86 0,85
3 193 1,05 1,04
4 140 1,19 1,20
5 117 1,35 1,34

Vé do thi biéu dién su phu thudc cua khoang cach tir tdim nhicu xa dén tam doi (f) theo nghich dao

ctia sb d6i (1/m)
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Hinh 4. Dé6 thi biéu dién sw phu thugc cua khoang cach tir tam nhiéu xa dén tam déi theo nghich dao cia $6 ddi.

Tir d6 thi nhan thay khoang cach tir tim nhidu Bai bao da trinh bay phan Iy thuyét vé nhidu xa
xa dén tam dai ty 1€ bac nhat theo nghich ddo cia  cua song anh sang qua dadi cau Fresnel, dong thoi
s6 d6i, hoan toan phu hop véi Iy thuyét trinh bay  cling d tién hanh xAy dung bai thi nghiém: Nhiéu

& phan trén. xa clia song phang qua tAm d6i Fresnel vai s lidu
III. KET LUAN xac dinh dugc hoan toan phu hop véi thuce té.
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