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Computation of distribution of radiant rays from inner wall surface
of cold shield on the detector chip with Monte Carlo method and MATLAB

WANG Yi-feng, MAO Jing-xiang, FAN Nai-hua

(Kunming Institute of Physics, Kunming 650223, China)

Abstract: Taking the 640 X 512 array device in a circular cold shield for example, the radiation from inner

wall surface of the cold shield can be abstracted into a certain amount of geometric rays which could be generated

randomly with MATLB. Through tracing their directions, the numbers of rays that projected directly or fallen

after a reflection into the pixels of detector can be obtained. The distribution of radiant rays from inner wall sur-

faces of cold shield can be analyzed with histogram and spot diagram.
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% MATLAB Program Name: solvexQyQ.m

syms p q s XA yA xD yD MA

[xQ,yQ] = solve (" (xQ - xD)" 2 + (yQ — yD)" 2 =
MA’", (xQ-xA)"2 + (yQ — yA)"2 =2 * MA",’
xQ’,'yQ")
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% MATLAB Program Name : solvezF.m

syms p qs xA yA zA R

2F= simple (solve (" (p * (zF — zA) /s + xA)" 2 + (q *
(zF —2zA) /s +yA)"2=R"2",'2F"))
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function [j,k] =judgexy(xr,yr,d, YPixelNumber, XPixelNum-
ber)
if (xr>d) k= XPixelNumber + fix(xr/d) + 1; end
if (xr<=d) & (abs(xr)>0) k= XPixelNumber+ 1; end
if (xr<0) k= XPixelNumber + floor(xr/d) +1; end
if (yr>=d) j=fix(yr/d); end
if (yr>=0) & (yr<d) j= YPixelNumber; end
if (yr<0) j= YPixelNumber + abs(floor(yr/d)) ; end
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close all; clear all;
R=8;H=20;r=5; XPixel=320; YPixel=256; a=3; d=a/
XPixel;b= YPixel * d; % Z5HS%
RayCounter = zeros(2 * YPixel,2 * XPixel) ;
N=10000; % EXtL&E
for j=1:N
theta= 2 * pi * rand(1); xA =R * cos(theta); yA=R * sin
(theta); zZA=H* rand(1); % 48 A SALFRBEYLE
p=rand(1);q=rand(1);s=rand(1); % 4 B FEHL T A %L
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xJ=(H-2zF) * (xA — xF)/(zF — zA) + xF; yJ=(H -
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else

x] =xA; y] = yA;
end
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if (xQ1"2+yQ1"2< =R"2) xQ=xQl; yQ=yQl; z2Q=2A

end
if ((xD"2+yD"2)<=R"2) & ((xD"2+yD"2)>=1"2)
& (abs(xP)< =a) & (abs(yP)< =b)

[j,k] = judgexy (xP, yP, d, YPixel, XPixel ) ; RayCounter
(j,k) = RayCounter(j,k) + 1;
end
if ((xE"2+yE"2)>R"2) & ((xD"2+yD"2)>R"2) &
(abs(x])< =a) & (abs(y])< =b)

[i, k] = judgexy (x], yJ, d, YPixel, XPixel) ; RayCounter
(j,k) = RayCounter(j,k) + 1;
end

end

save SideMap01 RayCounter % FR7F 5 45 R4t 5 22 4t ff
A

figure (1) ; image(RayCounter)

figure (2); MaxPixel = max(max(RayCounter) )

for k=1:640; for j=1:512; if RayCounter(j,k) = = MaxPix-
el; plot(k,j,’r*"); hold on; end; end; end

axis([0 640 0 512])

3 WIS ELRAE RN &5 A b
HY o A IR
W 5 B, % BRR T BT — B AL T

EIH—AEI . B ERRESOER AT SR 2 2K,
5 | RE LI BN 5 UM ; 245 [ 28 5e 85 2% 5

ﬁ!ﬂﬁ\ﬁééﬁ—ﬁ’\fiﬁi):%/\%ﬁmﬁ
Fee éﬁ%ha-m~
\\ﬁ@%uﬁ\
o
| | e
4 W
Y R

5 WREESERNES KSR



%3

ENE% AR R P I EM MATLAB HHE R B W ER TR SOLLERM AT ERSARS 43

XfFEF RS U (2p,y0,0) , RAWTF
e A AR 2K AE AR

JxU:pcosﬁ
. p:r+(R—r)'rand(1)
= 6 Hr,
Yu T psin 0=2mnrand (1)

zpy=0

(11)
PR —HBENLER (p, g, s), KR BEHLEE R
A U MEZL UV 87 15, B85 b LA 2 R
AUEHESZ UV M F#E;Y » =HB,HZL UV
5 R TE AR, 8 T Wik

(12)

OR 2%+ y3<R*, A |27 < a | yr <
bR T RS KRN ;

QR | 2%+ 53 >R, R EL UV 5% 5
TEAEAS (B2 T 9% 76 % B O T S0 1T , 3% i 75 B2 8
FE UV SRRBRMEZ R W LR ¥ EZ
UV B 77 2 5L B H 77 BB, AT LUE
(p%W+xU)2+(quW+yU)2=R2 (13)

WA TR

% MATLAB Program Name : solvezW.m

syms p q s xU yU zU R
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yU)*2=R"2","2W"))
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