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Abstract

One of the key parameters of neutron diffusing media is the thermal neutron diffusion length. The popular
calculational method is founded on utilizing MCNP code and curve fitting of a mathematical function to
the neutron flux distribution in the media. In this investigation, a novel method based on the PTRAC card
is proposed. The thermal neutron diffusion length parameter for light and water is calculated based on the
above methods. The results are compared with the reported values and significant agreement is seen. The
advantage of the above method is its independence from curve fitting to calculate the neutron flux
distribution. In addition, in the curve fitting method, it is assumed that there is enough distance from the
source location. This affects the error of the results because the neutron flux distribution function is
correct everywhere except at the neutron source location. In the present investigation, the correctness of
the proposed method in light water media is evaluated numerically.
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File Edit Search View Encoding Language Settings Tools Macre Run  Plugins Wi

cEHEHBRRE| sMb|oe|mtygas| BE|S 1 E
B poirt m ¢ | B Fision_Energy_Distibution.m £3| B TRA_Fuel_Spectum_01 £3| B TRA_Fuel_Spectum._
1 clec

2 clear

3 format long
£i1eTD =fopen('prra
C=textscan(filelD, '
fclose (£ileID);

LC=(length(C{1})}-2:

L _Cell=cell2mat(C{1}(LC)):
11 L_Text=textscan(L_Cell,'sd 2d');
12 N=cell2mat (L_Text):

Line=10;

j=1:
Hror i=1:8(1)

20 L Cell=cell2mat(C{l} (Lime}):
21 L Text=textscan(L Cell,':f %f ');
22 NES(i,:)=cell2mat (L_Text);

5 L_Cell=cell2mat(C{l} (Line+1)):
2 L_Text=textscan(L_Cell, '$d %d %d %d %d 3d %d');
26 Reaction(i,:)=cell2mat (L_Text);
2 =] if Reaction(i,3)==I"
2 L_Cell=cellZmat (C{l} {Lin=+4i));

Line=Line+5;
1 elseif (Reaction(i,i)==12) | (Reaction(i,i)=153)
32 L Cell=cell2mat (C{1}(Line+2)})
33 Line=Line+3;

else
disp{'ERROR') ;
Reaction(i,:)
= end
L Text=textscan(L Cell,'$f 3f %f 3f 3f 3f 3f %f %f"):
Point(j, :):cellZmet(lLiTex:} H
1 J=1+1:
3 =] if mod(j, )=
disp(['NES = ' num2str(j) ' ' num2str(N(l)) °* "1):
end
end
load('Point.mat’)

R=sqgrt ((Point (

i,1) . *2)+(Boint (:,2) .*2)+(Point(:,3).*2));
save ('Poin ', 'Point', 'R’ ,"NPS', 'Reaction');

t', "Poi M . "HPS', 'Reaction'’);

[H,r]=hist(R,1 e

Pr=H./trapz(r,H):

Diffusion Length=sgrt (trapz (r,r."2.*Pr)/5)
plot(r,Pr,'.k")
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