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ltg2_1main. m
Yo 4y eIt I a1y S i R
clear % 15 B 728
n = 1.565;alpha = 60;phiS = 5; % Yrif %, = w8 B9 0 A, A G609 7 0 f B 4k
xS = —1.5:b= 25e = 0.5; % JGIRABE AL AR, BIim G0 E 4 0B B 1 S50
Itg2 1fun(n,alpha,phiS,xS.b,e) % & F pR &

n = 1. 618;alpha = 50;phiS = 0; % HT 4 3, =B TUM , AN OCH 00 M BEEL
xS = —1.5:b = 2;e = 0.2; % JEIRARE AR bR, B BE 19242 O FE B 2 4S50
ltg2 1fun(n.alpha,phiS,xS,b.e) % ¥ JH ek FC 4

ltg2_1fun. m
Y% 4 6T S T A A AR R T R Bl A eR RS 1
function fun(n,alpha,phiS,xS,b,e)
a = alpha * pi/180;pS = phiS * pi/180; % = k&4 i T A 1 B K, A S 1977 137 # B0 9K 38 4
x0 = 0;y0 = 1—e;x1 = —sin(a);yl = —cos(a) —e;x2 = —x1;3y2 = yl; % =5 55 € 5wy 09 T0 A5 Ak b
th = linspace(0,pi/2 — (pS+ a/2) ,2000) stheta = th * 180/pi; % HEH: f Inl & .1k %K
xA = x0 * cos(th) + y0 * sin(th) ;yA = y0 * cos(th) — x0 * sin(th) ; % & A Je# 5 (9 48 47
xB = x1 * cos(th) + y1 * sin(th) ;yB = y1 * cos(th) — x1 * sin(th) ; % s B We#% 5 19 4 b
xC = x2 % cos(th) 4+ y2 * sin(th) ; yC = y2 % cos(th) — x2 % sin(th) ; %5 & C He¥: )5 194k bR
i = pS—+a/2+th;R = asin(sin()/n);1 = a— R; % ABHA BN S MABEN . AL A A
r = asin(n * sin(D) ;pT = a/2 — r— th; % /MG 2w s 7 v
xT = b* cos(pT);yT = b* sin(pT); % HiLeE AL b
kET = tan(pT);kAC = (yC — yA). /(xC— xA); B ET Hl AC [l
xE = (yA —kAC. * xA). /(kET —kAC);yE = kET. * xE; % i E (%45
kDE = tan(R —a/2 — th) ;kAB = (yB— yA). /(xB— xA); % DE I AB iy £} %
xD = (yA— yE+ kDE. * xE —kAB. * xA). /(kDE — kAB) ;yD = yE+ kDE. * (xD— xE); % & D # bz
¥S = yD+ (xS — xD) * tan(pS) ; % HIEH A b
kSD = tan(pS); % AFGHI&EH
xG = (yD—kSD. * xD). /(kET — kSD) ; yG = kET. * xG; % KOG LR

figure%s JFERIEIE & 1

plot([x0,x1,x2,x0],[y0,yl,y2,y0]," — ' ,' LineWidth ' ,2) % il =55
holdon, plot([ xS, xS],[yS(1),ySCend)J," —. ' ,' LineWidth ' ,1) % f#55 8 ¥ , I > J5 ik
plot(xT,yT," —. ' ,' LineWidth ' ,1) % il 22 7t 4% i) 9L 3

axisequal,grid on,fs = 163 % A f [E] B AH &5 i M A5, 2 4R K/
xlabel(" \itx/a' ,' FontSize ' ,fs) % %8s Ak bRbr %
ylabel(' \ity/a' ,' FontSize ' ,fs)% RN IRIRE

s=["\itn\rm = ' ,num2str(n)," ,\it\alpha\rm = ' ,num2str(alpha),’ \circ ' ,...
" Ait\phi S\rm = ' ,num2str(phiS),' \circ' J;

s = char(s,[' \itx_S/a\rm = ' ,num2str(xS),' ,\ith/a\rm = ' ,num2str(b),. ..
"\ite/a\rm = ' snum2str(e) ) ; % F4FH

text(xS,1 —e— 0. 1,s) % WIRYTH R FAI 8 5 7 M 55
d = pS—pT;[dm,jm] = min(d) ; % i f A B A B /AME T B
dm = 2 * asin(n * sin(a/2)) — as;thm = dm/2 — pS; % /M 7] f8 . X W 89 i€ 5% f
deltam = dm * 180/pi;thetam = thm * 180/pi; % 1k N &%
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for j = 1:length(th) % 4% i 5% ffi 16 ¥
ifj == 1% WHREH 1 KA
ho = plot([x0,x1,x2,x0],[y0,yl,y2.,y0]," LineWidth ' ,2);% & = 8% I WA AN
hl = plot([xS(1),xD(1) ,xE(1) ,xT(1) ],[yS(1) ,yD(1) ,yE(1) ,yT(1)],...
" LineWidth ' ,1); % i ' & P 3 B A

h2 = plot([xD(1),xG(D ], [yD(1) ,yG(1 ], — " ,' LineWidth ' ,1); % i i K 2 I B A 4l
h3 = plot([xE(1) ., xG(D],[yE(1),yG(1]," — " ,' LineWidth ' ,1); % i JZ J7 [ ZE | 28 3F B A 4%

hA = text(xA(D ,yA(D," \itA ' )% B A Ff BT
hB = text(xB(1),yB(1)," \itB' ); % &R B I BUAIAK
hC = text(xC(1),yC(D)," \itC "' ); % &R CIH-BUAIHK
hS = text(xS.yS(1)," \itS' )3 % s S FH B A
hD = text(xD(1),yD(1)," \itD ' )3 % TR D FHUAIHH
hE = text(xE(D),yE(D," \itE ' ); % /R E B
hT = text(xT(D),yT(D),[" \itT\rm(' ,num2str(pT(1) * 180/pi,4),. ..
"Neire) " D5 % 8o T ARG J5 7 A I BURTAR
hG = text(xG(1),yG(1),[" \itG\rm(' ,num2str(d(1) * 180/pi.4),...
"Neire) " D5 % B G AR IR 18] £ 3 BUATAN
title(" MBI AIRILR LR B " FontSize ' . {s) %0 W8 bR
pause o B 1%, % —fE Lk 2
plot([xS(1),xD(1),xE(1) ,xT(1],[yS(1),yD(1) ,yE(D ,yT(D ], — ' ...
" LineWidth ' ,1) % I %% &
plot([xD(1),xG(D ],[yD(1),yG(D ], ' ,[xE() . xG(D],[yE(D,yG(DT1," " ...
" LineWidth ' ,1) % [ %ERK £k
title(" G HOCIE BB E ' " FontSize ' ,fs) % W briHl
text(xG(1),yG(1),[num2str(d(1) * 180/pi.4)," \circ ' 1) ;% W75 #I 4 i il £
text(xT(1),yT(1),[num2str(pT(1) * 180/pi,4)," \circ " 15 % =% H 14 £A
else % 75 0]
set(h0,' XData' ,[xA(),xB(),xC()sxA(GT,. ..
" YData ' L[yA(}.yBG) .yCH . yAG D % B B G 0 =8 AL bR
set(hl,' XData' ,[xS,xD(),xE(),xT()Ts. ..
" YData ' .[yS().yDG.yEG .y T D % B HEH: 5 4k
set(h2,' XData' ,[xD(}),xG(}]," YData' ,[yD(}),yG(H D) % & B HeH 5 1Y 2 K 2%
set(h3,' XData ' ,[xE(),xG()]." YData' ,[yE(),yG()D % BB HEH 5 10 J7 i 1 K 28
set(hA," Position ' ,[xA(})),yA(})]," String ' ,...
" \itA\rm(' ,num2str(theta(i).4)," \cire) " D% BEE A £ FHEH:
set(hB. ' Position ' .[xB(}),yB()OD% & E B A
set(hC," Position ' ,[xC(),yCHD Y% #E C A
set(hS," Position ' ,[xS,yS(D % KE S K
set(hD," Position ' ,[xD(}).yD()OD % D &
set(hE," Position ' ,[xE(}),yE()DD % & H E &
set(hT,' Position' ,[xT(}),yT(]," String ' ,...
' \itT\rm(' snum2str(pT(}) * 180/pi.4),"' \cire) ' D% & H T & HJ7 i f
set(hG,' Position ' ,[xG(}),yG())]J," String ' ...
L' \itG\rm(' ,num2str(d(j) * 180/pi,4)," \cire) ' 1) % & & G 5 i 1] F
end % 45 & A
pause(0, 01) %5 FEMF
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if j == jm Y Jef% M4 30 e /M 1] £ 00T e i
title(" /M1 M B SEREE ." FontSize | . fs) % 16 b i
pause% {‘%?{'?v?ﬁ*‘i@?l*ét
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MATLAB Animation of Light-Path Map in Refraction Index
Measurement of Three Prism with Spectrometer

LIU Tiangui

(College of physics and electronics, Hunan University,Changsha, Hunan 410082)

ZHOU Qunyi
(Guangzhou Institute of Science and Technology.Guangzhou.Guangdong 510540)

MO Yunfei
(School of Electronic and Com munication Engineering,Changsha University,Changsha, Hunan 410022)
WANG Peiying
(Guangzhou Institute of Science and Technology.Guangzhou,Guangdong 510540)
CHEN Chuansheng

(School of Materials Science and Enginerring,Changsha University of

Science and Technology,Changsha, Hunan 410114)

Abstract: After establishing mathematical model, the light-path map in refraction index measurement of three
prism with spectrometer was drawed by MATLAB,and the correctness of mathematical model was verified. The
change process of light-path map and deviation angle in spectrometer was demonstrated intuitively by rotating a
triangular prism. Furthermore,a minimum deviation angle was pointed out during animation demonstration. In the
course of teaching,the MATLAB program in the appendix can be displayed by the teacher.

Key words: triangular prism; refractive index; light-path map; axis point light source; MATLAB program
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