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Y cut=logspace(ycutmin,ycutmax,ycutnum);
events=xlIsread('events91','sheet1’);
blocknum=1;
for countrow=1:length(events(:,1))
if floor(events(countrow,1)) == events(countrow, 1) && events(countrow,1) ~=0
start(blocknum)=countrow;
blocknum=blocknum-+1;
end
end
for cut=1:length(Ycut)
for block=1:(length(start)-1)
eventblock=events(start(block)+1:start(block+1)-1,:);
Evis=0;
for i=1:length(eventblock(:,1))
Evis=Evis+sqrt(eventblock(i,1)*2+eventblock(i,2)"2+eventblock(i,3)"2);
end
Ymin=0.00000001;
while Ymin < Ycut(cut)
leng=length(eventblock(:,1));
for i=1:leng
for j=1:leng
E2(i)=eventblock(i,1)"2+eventblock(i,2)*2+eventblock(i,3)"2;
E2(j)=eventblock(j,1)"2+eventblock(j,2)*2+eventblock(j,3)"2;

£y



Emin=min(E2(i),E2(j));
Costeta=(eventblock(i, I )*eventblock(j, 1 )+eventblock(i,2 ) *eventblock(j,2)+eventblock(i
,3)*eventblock(j,3))/sqrt(E2(1)*E2(j));

Y (1,j)=2 *Emin*(1-Costeta)/(Evis"2);

end
end
for i=1:leng
Y(1,0)=1;
end
for i=1:leng

[minrow(i),locrow(i)|=min(Y(i,:));
end
[Ymin,imin]=min(minrow);
jmin=locrow(imin);
if Ymin < Ycut(cut)
Pnew=[eventblock(imin, 1 )+eventblock(jmin,1)
eventblock(imin,2)+eventblock(jmin,2) eventblock(imin,3)+eventblock(jmin,3)
eventblock(imin,4)+eventblock(jmin,4)];
if imin>jmin
eventblock(imin,:)=[];
eventblock(jmin,:)=[];
else
eventblock(jmin,:)=[];
eventblock(imin,:)=[];
end
eventblock(leng-1,:)=Pnew;
end
clear locrow minrow Y E2
end
S(block)=length(eventblock(:,1));
end
jet=zeros(9,2);
for i=1:(length(start)-1)

ZA



if S(i)==1; jet(1,2)=jet(1,2)+1; end;
if S(1)==2; jet(2,2)=jet(2,2)+1; end;
if S(1)==3; jet(3,2)=jet(3,2)+1; end;
if S(i)==4; jet(4,2)=jet(4,2)+1; end;
if S(1)==5; jet(5,2)=jet(5,2)+1; end;
if S(1)==6; jet(6,2)=jet(6,2)+1; end;
if S(1)==7; jet(7,2)=jet(7,2)+1; end;
if S(1)==8; jet(8,2)=jet(8,2)+1; end;
if S(1)==9; jet(9,2)=jet(9,2)+1; end;

end
jet(:,2)=jet(:,2)./(length(start)-1);

for i=1:9

jet(i,1)=1;

end

jet2(cut)=jet(2,2);
jet3(cut)=jet(3,2);
jetd(cut)=jet(4,2);

end
jet34=[jet3' jetd']
xIswrite('output',jet34);
axes(handles.jetplot3);

cla;
stairs(Y cut,jet3);
xlabel("Y cut') ;
ylabel('Redundancy’') ;
title('Jet 3 Variation by Ycut');
Datal=xlIsread('events91','sheet3");
Datal

plot(Datal (:,1),Datal(:,2),'*");
legend('Pythia','Data');
axes(handles.jetplot4);

cla;

stairs(Ycut,jet4);
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xlabel('Y cut') ;
ylabel('Redundancy’) ;

title('Jet 4 Variation by Ycut');
Data=xIsread('events91','sheet2');
plot(Data(:,2),Data(:,1),'*');
legend('Pythia');

set(handles.more,'String','More details at output.xls');
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cle
clear
Er=xlIsread(Er);
R4exp=xlsread(R4exp)
figure
semilogx(R4exp(:,2),Rdexp(:,1),".")
hold on
errorbar(R4exp(:,2),R4exp(:,1),Er,".")
R(:,1)=R4exp(21:30,2);
R(:,2)=R4exp(21:30,1);
%o
Ycut=xlsread(Ycut);
%
B4=xIsread(B4);
%
C4=xlsread(C4);
R(:,3)=interp1(Ycut,C4,R(:,1));
R(:,4)=interp1(Ycut,B4,R(:,1));
% R=[ Ycutexp R4exp C4 B4 ]

save R
aw=120;
options = gaoptimset('PopulationSize',30,'MutationFcn',

(@mutationgaussian,'CrossoverFen',

@crossoverscattered,'Generations',aw,'StallGenLimit',50,'StallTimeLimit',50,'HybridFc

n',@fminsearch);

[x,c] = ga(@func,1,options );
X

x(2)=x(1);

alpha=x*2*pi

B0=11-10/3;
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xu=.785;

Bfit=( (x(1)"2)*B4 + (x(2)"3) * (C4+(1.5*%(0.5*B0*log(xu”"2)-1)*B4)) );
% plot(R4exp(:,2),Bfitfull)
% hold on
plot(Ycut,Bfit,'red")

hold on

load Bfit3
plot(Ycut,Bfitt2,'g")

hold on

load Bfit2
plot(Ycut,Bfitt1)

function F = fitga(x)

B0=11-10/3;

xu=1.;

load R

F =sum( ((x(1)"2)*R(:,4)+(x(1)"3)*(R(:,3)+(1.5*%(0.5*B0*log(xu”2)-1)*R(:,4)))-
R(:,2)) A2 );
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Abstract

One of the fundamental parameters of perturbative QCD is the coupling «,

In this thesis, the theoretical basics of the coupling parameter of strong interactions are
reviewed. In electron-positron annihilation coupling constant is determined using three
and four jet rates and so with applying the perturbative expansion at NLO and NNLO
approximations. It Furthermore, is performed computing for coupling constant at
reference scale boson Z° mass in four energies from OPAL detector and computing

optimized renormalization scale factor for 91GeV energy.

Keywords: Electron-Positron annihilation - Strong coupling constant —

Renormalization scale — Perturbative expansion — Next to Leading and Next to

Next to Leading Order approximation-Reference Scale.
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