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Quarkonium

* Meson made of a heavy quark and its antiquark bounded by a strong
interaction (e.g. J/Y).

* Quarks can’t live alone, there must be at least two of them together.
We can’t see their colours, they must combine to “white”.

* By studying it we can improve our knowledge about the strong force.



QCD and NRQCD

* The theory wasn’t in accordance with the measurements that were
seen to be around 50 times larger than the expectations .

* The QCD model wasn’t working.
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* It has been discovered recently that when we plot the cross section in
function of pt/M, all types of particles obey to one law.
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The plots of pt and mass of the dimuon

finclude <TFile.h>=
tinclude <TITTres.h
finclude <THI1 . h:
tinclude <TCanwvas.h
finclude <TF1l_h:

vold plotl ()
{

TFile *f = TFile: :Open{"rootupl

ITree *tree =
ghirectory—>1s() ;

TCanwvas *cl = new TCanwvas()
cl->Divide{l,2);

cl->cd{l);
tree—>sDraw ("dimion pt") ;
cl->Savels ("plocpt .pdZ™) ;

tree—>2Draw ("dimuon mass") ;
cl->cd {2} ;

TH1F *hpt] =
tree—>2Draw ("dimuon ptrrnams’

hpti->SetlineColor (kRed) ;
hptj->Draw("sam="} ;

new THIF{"nams",

(TTree*) £->Zet ("dimuion
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Fit the plot of dimuon’s pt

TF1l *fit = mew TF1 ("fit"™, "[2]%x*pow(l+l [O0] -2 ¥x¥x/[1],—-[0O]3™, , bo;
fit—->»SetParameter (], Vo

fit-»SetParameter(l 5} ;

fit->»SetParameter )

SAfic—=5etParameter (3, 2] ;

fit-*SetlineCoclor (kBlack) ; name

fit->SetParMNames {("keta"”, "gama", "H"}: 5 name

Enines 838136
Mean 2713
Std Dew g.6e9

Frfit—r*Draw("lsame") ;

hptj—:‘Fit ("Eigm mw ww . Vo 10t
cl->SetLogy ()
hptj->Draw("EZ") ;
SAEit-»Draw("lsame™) ;
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Conclusion

* These new techniques improve our knowledge about quark bound
states.

* Quarkonium helps us to understand more about strong interactions.



