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void hw3() {
//set up canvas
TCanvas *cl = new TCanvas("cl", "Homework 3", 808, 600);

//define TH1F

THI1F *hBackground = new TH1F("hBackground", "Background", 100, 0, 20),;
THIF *hGaussl = new TH1F("hGaussl", "Gaussian Peak 1", 100, 0, 20);
TH1F *hGauss2 = new THIF("hGauss2", "Gaussian Peak 2", 100, 0, 20);
THIF *hTotal = new TH1F("hTotal", "Total Histogram®, 100, 0, 20);

//genarte samples

TF1 *fBackground = new TF1{"fBackground", "poll", @, 20);
fBackground-=>SetParameters(0, 20);
hBackground-=FillRandom{ " fBackground", 48008);

TF1 *fGaussl = new TF1("fGaussl", "gaus(@)", @, 20);
fGaussl->SetParameters(1000,8,1.5);
hGauss1-=FillRandem( " fGauss1", 2000);

TF1 *fGauss2? = new TF1("fGauss2", “gaus(@)", @, 208);
fGauss2->SetParameters(2000,10,2);
hGauss2-=FillRandom(" fGauss2", 4000);

// add up as fake data
hTotal-=Add(hBackground);
hTotal->Add(hGaussl);
hTotal-=Add(hGauss2);
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//Draw option
hBackground->SetLineColor (kBlue) ;
hGauss1->SetLineColor (kRed);
hGauss2->SetLineColor (KGreen) ;
hTotal-=SetLineColor(kBlack);
gStyle->SetOptFit(1111)

hTotal->Draw() ;
hBackground->Draw("same”) ;
hGauss1->Draw("same");
hGauss2->Draw( “same");

//fit the fake data

TF1 *fTotal = new TFL({"fTotal", "pol )+gaus (2)+gaus(5)", @, 20);// details can be checked in TFormula
fTotal->SetParameters(6, 20, 1000, 8, 1.5, 800, 12, 2);

fTotal->SetParName (0, “Background”);:

fTotal->SetParName(1, "Slope");
fTotal->SetParName(2, "Heightl®
fTotal->SetParName(3, “Meanl
fTotal->SetParName(4, “Sigmal®);
fTotal->SetParName(5, "Height2");
fTotal->SetParName(6, "Mean2");
fTotal->SetParName(7, “Sigma2");
hTotal->Fit(fTotal, ", “", 0, 20);

TlLegend *leg =
leg->AddEntry (hBackground, "Background”, :
leg->AddEntry(hGaussl, "Gaussian Peak 17, "1")
leg--AddEntry(hGauss2, "Gaussian Peak 27, "1")
leg-»AddEntry(hTotal, "G1+G2+Bkg", "1")
leg->Draw("same”) ;

fTotal->Draw("same");

w Tlegend(6.1, 6.7, 6.3, 0.9);
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hTotal
Entries 10000
Mean 10.96
Std Dev 3.93
x? / ndf 66.61/91
Prob 0.9744
Background -0.1458+ 0.5195
Slope 3.992+0.111
Height1 123.5+83.5
Meant 8.177+0.414
Sigma1 1.581+0.193
Height2 141.2+65.3
Mean2 10.15+0.83
Sigma2 -1.984+£0.220
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//fit the fake data
RooRealVar x{("x","",1,0,20);
RooRealVar meanl{"meanl","",5,0,20);
RooRealVar sigmal(“sigmal”,"",1,0,20);
RooRealVar mean2("mean2","",5,0,20);
RooRealVar sigma2("sigma2”,"",1,08,20);
RooRealVar a("a","",1,0,20);
RooRealVar b("b","",1,0,20);
RooRealVar nsig(“nsig”,”",2000,0,1
RooRealVar nbkg("'nbkg","",3000,0,1
RooRealVar nsig2(‘'nsig2”,"",3000,0
RooGaussian *sigl = ne
RooGaussian *sig2 = new
RooPolynomial *bkg
RooAddPdf *model;
RooDataHist *kp_data;

[t *xframe2 = x.frame();

RooGaussian(’gausl®,"",x,meanl,sigmal);
RooGaussian(’gaus2®, ", x, mean2,sigma2) ;
RooPolynomial ("bkg”,"*,x,RooArgList(a,b),0);

kp_data = new RooDataHist("data","",x,RooFit::Import(*hTotal));
kp_data->plotOn(xframe2);

model = new RooAddPdf("model”,"", RooArglList(*sigl,*sig2,*bkg),RooArglist(nsig,nsig2,nbkg)) ;
RooFitResult *result = model->fitTo(*kp_data,RooFit::Extended(kTRUE),RooFit::Save(kTRUE),RooFit::SumW2Error(kTRUE));
model->plotOn(xframe2);

Tlegend leg = new Tlegend(0.1, 0.7, 8.3, © r«),
leg->AddEntry(hBackground, “Background”,
leg->AddEntry(hGauss1, "Gaussian Peak 1",
leg->AddEntry (hGauss2, "Gaussian Peak 2",
leg->AddEntry(hTotal, "G1+G2+Bkg", "1");
leg->Draw("same" ) ;

xframe2->Draw("same");
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COVARIANCE MATRIX CALCULATED SUCCESSFULLY

FCN=-55418.5 FROM HESSE STATUS=0K 77 CALLS 759 TOTAL
EDM=0.00103118 STRATEGY= 1 ERROR MATRIX ACCURATE

EXT PARAMETER INTERNAL INTERNAL

NO. NAME VALUE ERROR STEP SIZE VALUE

1 a 1.30915e-01  3.56052e-01 1.37402e-03 -1.40881e+00

2 b 3.33962e+00  3.44835e+00  5.00000e-01 -7.28885e-01

3 meanl 1.01238e+01  5.94948e-01  3.77001e-05 1.23771e-02

4 mean2 8.17725e+00  3.45846e-01 1.87812e-04 -1.83300e-01

5 nbkg 4.04204e+03  1.02175e+02  5.14220e-04 -1.92785e-01

6 nsig 3.54421e+03  1.37383e+03  5.75074e-04 -2.95438e-01

7 nsig2 2.41357e+03  1.37857e+03  5.65192e-04 -5.43676e-01

8 sigmal 1.99208e+00  1.75796e-01  2.61742e-04 -9.28617e-01

9 sigma2 1.58143e+00  1.60543e-01  5.56587e-05 -1.00071e+00

ERR DEF= 0.5

PARAVETER  CORRELATION COEFFICIENTS
0. GLOBAL 1 2 3

0.19018 1.000 0.089 0.027 -0.009 0.043 -0.011 0.008 -0.034 -0.046
©0.09563 ©0.089 1.000 -0.003 ©.601 -0.005 0.601 -0.001 0.004 ©.005
0.99528 ©0.027 -0.003 1.000 ©.703 -0.073 -0.978 0.977 -0.715 ©.761
0.98626 -0.069 ©.001 0.703 1.600 -0.278 -0.813 0.827 -0.075 ©.934
0.043 -0.005 -0.073 -0.278 1.000 0.080 -0.124 -0.290 -0.252
©0.99816 -0.011 ©.001 -0.978 -0.813 0.080 1.600 -0.997 0.617 -0.854
.99850 0.008 -0.001 0.977 ©.827 -0.124 -0.997 1.000 -0.592 ©.866
©0.96201 -0.034 ©.004 -0.715 -0.675 -0.290 0.617 -0.592 1.000 -9.234
0.95718 -0.046 0.005 0.761 0.933 -0.252 -0.854 0.866 -0.234 1.000



WMEER 2

WMRFAVEE = gauss BIHMER 10 TR 14, FHIBERIEY
BE| 25, B4

Total Histogram

[=— Background hTOtaI
Entries 10000
250 Gaussian Peak 1
[~ Gaussian Peak 2 Mean 13.89
|=—— G1+G2+Bkg
E StdDev 5117
200(—
150/
100/ ‘
50— W
ok oA I O = N
10 15 20 25




HE LR RUMESER

A {E A TLatex 0 Drawlatex #£ Canvas i FRETH
BHER

TLatex *t = new TLatex();

ostringstream output;
output<<fixed<<setprecision(3)<<"meanl="<<meanl.getVal()<<"#pm"<<meanl.getError();
t->Drawlatex(16,265,output.str{).c_str{));

ostringstream output2;
output2<<fixed<<setprecision(3)<<"sigmal="<<sigmal.getVal()<<"#pm“<<sigmal.getError();
t->Drawlatex(16,250,output2.str{).c_str{));

ostringstream output3;
output3<<fixed<<setprecision(1l)<<"nsigl="<<nsig.getVal()<<"#pm"<<nsig.getError();
t->Drawlatex(16,235, output3.str{).c_str());

ostringstream outputd;
output4<<fixed<<setprecision(3)<<"mean2="<<mean2.getVal()<<"#pm"<<mean2.getError();
t->DrawLatex(16,2.,0utput4.str( ).c_str());

ostringstream output5;
outputS<<fixed<<setprecision(3)<<"sigmaZ="<<sigmaZ.getVal()<<"#pm'<<sigma2.getError();
t->DrawLatex(16,.5,0utput5.str( ).c_str());

ostringstream output6;
outputbe=<fixed=<setprecision(1l)=<<"nsigZ?="<=<nsig2.getVal()<<"#pm"<<nsig2.getError();
t-=DrawLatex(16,190, outputb.str{).c_str());

ostringstream output?;
output7=<fixed=<setprecision(3)=<<"b="<=a.getVal()=<<"#pm"<<a.getError();
t-=DrawLatex(17,175,output?.str{).c_str());

ostringstream output8;
output8=<fixed=<setprecision(3)=<"k="=<<b.getVal()<<"#pm"<<b.getError();
t->DrawLatex(17,160,output8.str{).c_str());

ostringstream output9;
output9<<fixed<<setprecision(1)<<"nbkg="<<nbkg.getVal()<<"#pm"<<nbkg.getError();

ft->Drawlatex (17,145, output9.str().c_str()):
t-=Draw("same");
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meani=14.019+0.053
sigma1=1.935:+0.056
nsig1=3915.5+102.3
mean2=8.023+0.063
sigma2=1.491+0.053
A Nsig2=2001.6170.5
y b=0.109:+0.236
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sample;
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