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Select the signal events by putting a cut on the Data tree, do the
following:

|. Find a cut variable “ann” using the signal MC tree, so as you can keep
90% of your signal.

2. Given the cut you find above, using the MC background tree, evaluate
the corresponding background rejection rate, i.e. the “power” to reject
the background (see our lecture note for the definition of the “power”).

3. Report the cut you find, and the “power” you get.
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Monte Carlo Simulation: Sig & Bkg — <«-weeeuee. Determined Cut Condition
Real Data: Sig? Bkg!? PR Apply Cut Condition
How to qualify the cut condition?

|. Efficiency(Purity)

2. Significance
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Efficiency: ratio between # of signals before and after

Binary Search.

Int_t bin_max = nbinsx;
Int_t bin_min = 0;
Int_t bin_mid = 0.5*(bin_max+bin_min);
while( bin_min < bin_max ) {
sum = hl->Integral(bin_mid,nbinsx);
if( abs(sum/(n_entries+0.0) - ratio) <= eps ) {
cout<<"==> Cut Point founded!..."<<endl;
break;

}

else if( (sum/(n_entries+?.0) < ratio - eps) ) {
bin_max = bin_mid;
}
else if( (sum/(n_entries+2.0) > ratio + eps) ) {
bin_min = bin_mid;
}
bin_mid = ( (Int_t)(@.5*(bin_max+bin_min)) == bin_mid ) ? bin_mid+1l : (Int_t)(@.5*(bin_max+bin_min)) ;

}
cut = hl->GetBinCenter(bin_mid);
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Cut ann >= 0./72875

Total ARG Difference
"""""""""" Sioraile. f Peggnon.. tepeE. . ilooo
""""" Backgroilnd | 20000 - gy iluion
"""""" Senficanceil e B e L

Ho Is true Ho is false
""""""""""""""""""""""""""""""""""" FailtoReject 090005 014465
"""""""""""""""""""""""""""""""""""""""" Reject 009995 1—f=0.85535




TASE 2 EX TR

220
200
180

/ 218
2175

160

140 217

120 \
|

N
—_
_()3
[6)]

100

Significance
Significance

D
o O

\ 216

N
o
O H‘H T ‘\H

215.5
1 L 1 ‘ 1 1 1 L L 1 1 1 1 L1 ‘ I ‘ L 1 1 L1 ‘ N ‘ 1 1 ‘ 1 1 I ‘ -
0.2 0.4 0.6 0.8 1 0.77 0.78 0.79 0.8 0.81 0.82 0.83 0.84 0.85

ann ann

S = . {2s + b)log(l + %) S




TASK PEXTRARESULLES

Cut ann >= 0.80

Total ARG Difference
"""""""""" Sl Paagnen.s e R
""""" Background | 20000 2506 17494
"""""" Senficanceil i e B s L

Ho Is true Ho is false
""""""""""""""""""""""""""""""""""" Failto Reject 086695 01253
"""""""""""""""""""""""""""""""""""""""" Reject 013305 1—-p=08747
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Fit to the data mass distribution, and extract the mass mean value
(M) and the width (O) using a composed function.

®  Apply the cut you have found in Task | to the data tree on the “ann” variable, and
draw the “mass” into a histogram.

e Define a composed function: f(x) = k -fs(x) + (I — k) - fb(x) using Gaussian as
your signal function and exponential function as your background function.

® Fit the composed function to the data mass histogram, to extract the mean value
(M) and the width (O) of the signal mass peak.
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Fit data in multiple sub ranges

Sub ranges fitting results as initial value for whole fitting

Double_t par[6];

TF1* f1 = new TF1("f1","gaus",75,85);

TF1* f2 = new TF1("f2","expo",0,160);

TF1* fitfunc = new TF1("fitfunc","[5]*gaus(@)+(1-[5])*expo(3)",0,160);
massh->Fi1t("f1","0R");

massh->Fit("f2","0R+");

f1->GetParameters(&par[0]);

f2->GetParameters(&par[3]);
par[5] = 0.5;
fitfunc->SetParameters(par);

massh->Fit("fitfunc","");
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(x—o)

) = kAe %15 P 4 (1 = k)eCHix

Para. Value Error

Amp. S0 S AT
""""""""""""" Mo sl tdpEm e opapa
"""""""""""""" Wil ef S e B
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Significance 20k 6
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Width 3.0388 (O.111)
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“We'’re walking along a rugged path, never knowing
what you're going to get.”

—Yulei Zhang
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char temp[50];
sprintf(temp, "ann>=%f", cut_anna);
TCut cutl = temp;

Longb4_t cut_Sig = Sig->Draw("ann",cutl);
Long64_t cut_Bkg = Bkg->Draw("ann",cutl);
Double_t Significance = sqrt( 2*((cut_Sig+cut_Bkg)*log(l.0+(cut_Sig+?.0)/cut_Bkg)-cut_Sig) );




