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The aim of the project was to develop code in C++ to detect
trajectories left by the magnetic monopole in the ATLAS
detector through histogram representation of the detection
points. In order to analyse the data we used the program
named ROOQOT. Based on the resources taken and the
information about the detection points, we were supposed to
find the potential paths along which the particle moved.

A particle with magnetic monopole properties inside an
external magnetic field would move just like a particle
possessing electric charge inside a uniform electric
field, i.e. with a parabolic motion.



A simple ntuple analysis program

(MakeClass) was developed to iterate
over events and data inside the
event.




( int 1 = 0; 1 < spX->size(); ++1 )

. - : 16 double x = spX->at(i);
First Step' prlnt varaibles 1 double y = spY-=at(i);

describing coordinates of hits in double z = spZ->at(i);

the ATLAS InnerDetector double phi = TMath::ATan2(spY->at(i), spX->at(i));
50 std::cout << << X << << y << std::endl;

(x,y,z, phi) 51 printf( %1f\n", phi);
52 myHisto->Fill(phti);




Representation
of spatial

distribution

To represent the distribution of collisions in
the detector chamber space,we used a
histogramrepresentation of the number of
collisions as a function of the phi angle.
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In orderto representthe
number of detection points
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for a given angle phi, this
angle is divided intoan
adequate ranges, called bins.
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Setting the histogram resolution

26 TH1F *myHisto = new TH1F("myHisto","fPx", 1500, -TMath::Pi(), TMath::Pi());



Underscaling of the bins amount
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Overscaling of the binsamount
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After dividing the axis of angles into bins,
selected phi bins that have 7<N<12 entries
(== one particle +noise).

or ( int phibin = 1; phibin <= myHisto->GetXaxis( )->GetNbins(); ++phibin )
{
if ( myHisto->GetBinContent(phibin) > 7 &% myHisto->GetBinContent(phibin) < 12 ) // liczba punktow na wykresie
{
double min = myHisto->GetXaxis( )->TAxis: GetBinLowEdge(phibin);
double max myHisto- >Getxax15() >TAxis:
// printf ("--- Znaleziono bin % \nmax=%1f\nmi Lf\n", phibin, max, mi NJ'
“_1+r¢”ILuUL punktow na bin %d\n", myHisto->TAxis::GetBinContent(phibin




High momentum particles
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I learned about the data analysis using ROOT (first c++ experience)
and analysed small sample of ATLAS experiment data
The simple algorithm was not able to detect what we looked for

But it seems to work for a control objects (high momentum particles)
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