Modern Education Forum

MK AFITIT
HS5EeH T HORA 1.0€2022 F
YERM . W FIS ISSND: 2630-5178 / (FFETIS): 380GLO19

Matlab $PHE “BADET-4" REBATPHI A

P NEE BRL HER
KL KEME L bd TEFR
DOI:10.12238/mef.v5i7.5652

HE E] “BMARTE RENBTHARELEFZRETFROHALEHHK, FEITEERMR
JE B R 5 Y AN AR R AR RG FA sr, AR . RN EF @R A, EHRAETF IR
FHHF P, ZEHFN Matlab S EF— L RS, FARIMF A B X AR TR G S
PR A ATHAF ARG B B 2 A IR Z M T A XS Fe bl XA T BT K. R
KFF7 RAZL Matlab 209 LSR8 F A F s ik iX [TIRAR, WX TRBORF R
W2 ek, Mt — MR A 653

[E8iA]] Matlab #0485 MoEF5; G-S Hik; kWA

FEDES: 0436.1 XEARINEG: A

The Application of Matlab Software in the Teaching of "Micro— and Nano—-Photonics"
CHENG Shubo, LIU Mengsi, TIAN Yonghong, CHEN Shanjun’
Yangtze University School of Physics and Optoelectronic Engineering
[Abstract] The "Micro— and Nano—Photonics" course introduces the new phenomena and technologies of
optics and photonics on the micro and nano—scale, and focuses on the law of the micro— and nano—scale
interaction between the light and matter and the application of light generation, transmission, modulation,
detection and so on. In the course teaching, the flexible use of Matlab software to explain some basic theories,
and intuitive display of the dynamic modulation of light field and its axial diffraction characteristics in the form
of simulation can help students understand the relevant concepts and the specific construction of micro— and
nano—photonics devices better. The combination of "Micro— and Nano—Photonics" course and Matlab
software can make it easier for students to understand this course, and make the teaching of this course no longer

boring, so as to further stimulate students' learning enthusiasm.
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clear all;

N=[1,0,0,1,0,1,1,0,0,1,1,0,1,0,0,1];%N=[1,0,0, 1, 0,

close all; clec;

1,1,00,1,1,01,00,1,0,1,1,0,1,0,0,1,1,0,0, 1,0, 1, 1, 0J;

NUM=1080; pixel=6. 4e—6;a=NUMs#pixel/2; TMZPO=zeros (NUM, NUM) ;
lambda=0. 532e-6; BN HUE K
for j=1:16 % #H % Thue-Morse/FH%kMF T, j=1:32
for m=1:NUM
for n=1:NUM
cx=m—round (NUM/2) -1;
cy=n-round (NUM/2) -1;
r=sqrt (cx 2+cy 2)*pixel;
ds=1/(16); % # T Thue-MorseEFI%1 T,
ds=1/(32)

CB(m, n)=N(j)*rect (((r/a) "2-(j~1/2)*ds) /ds) ;

O tE i T
end

end

TMZPO=TMZP0+CB;
end
for mx=1:NUM
for my=1:NUM
if TMZPO (mx, my)==0
TMZPO (mx, my) =0;
else
TMZPO (mx, my) =1;
end
end
end
figure;imagesc (TMZPO) ; axis square;colormap (gray) ;
axis off;
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A =532nm, P F A EROR B AN 1080 MR, BB R IR
H8X8um's 7EREME, WA FHAERSIRTIFR:

lamda=0. 532E-6; f=a"2/ (lamdass) ; %'%1%aECF=433. 1°AAx

mm=—NUM/2 :NUM/2-1;

nn=-NUM/2:NUM/2-1;

[mm, nn]=meshgrid (mm, nn) ;

M=800; %E{aEU 6°4CD Az

int3d=zeros (M, NUM) ;

center02d=zeros (1, M) ;

center2d=zeros (1, M) ;

z=zeros (1, M) ;

u=zeros (1, M) ; %OAA " & AvaxeteuOp

uu0=2%1lamda;%13. 8586Ax

uul=a’2;

uu2=uul/uu0;

for mm0=1:M

dist=4*mm0*f/M; %{*hpzx6x Vet

hpz=exp (1i*2%pi*kdist*sqrt (1/ (lamda) ~2— (mm/ (NUM*pix
el)). "2-(nn/ (NUM#pixel)). "2)) ;%
fr=ifft2 (frtshift ((Fftshift (Fft2 (exp (1i¥TMZP0)))). *hpz
)) % «@¥uadist E%BARIYOAL~ACEXAU

ax=(abs (fr)). "2:

int3d (mm0, :)=ax (NUM/2+1, :) ; %E;O»DDOu£~,©EO

center02d (1, mm0) =ax (NUM/2+1, NUM/2+1) ;
%0yDOC TEON

center2d (1, M-mm0+1) =ax (NUM/2+1, NUM/2+1) ; %u'BDoC JEOu

z(1,mm0)=dist; %pYOo°axe+é

u (1, M-mm0+1) =uu2/dist; %pY"sd°axeg+e

end

figure (1) ;colormap (jet) ;imagesc (int3d.’ ) ; axis
square;axis ([0 M 210 300]) ;

xlabel C z/m’,  FontSize’, 16) ;

ylabel C x/pixel’, FontSize, 16);

set (gca,’ LineWidth’, 2)

set (gca, FontSize’, 16, fontname’,’ Times New
Roman’,’ FontWeight’, bold’)

axis square;

center2dd=center2d/max (center2d) ;

figure (2);

plot (u, center2dd,’b’,” linewidth’, 2) ; %OalopY 43&EY:
ANV

axis([2 s=2 0 1]1);

xlabel Cu’, FontSize’, 16);

ylabel (" 1€Ow» CqE£°T’,  FontSize’, 16) ;

set (gca, LineWidth’, 2)

set (gca, FontSize’, 16, fontname’,’ Times New
Roman’,’ FontWeight’,’ bold’)

axis square;
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